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FOREWORD 


The activities of the Bureau of Mines fall broadly into three major 
categories, which complement one another and together constitute a 
comprehensive and logical program of Government aid in the conserva- 
tion and orderly development of the national mineral resources. 
Briefly stated, these activities are grouped as follows: (1) Health and 
safety work—the improvement of health conditions and the preven- 
tion of mine accidents—thus contributing not only to the preserva- 
tion of life but also to the elimination of the human suffering and 
economic waste caused by needless accidents; (2) technologic investi- 
gations concerning methods used in the mining, preparation, treat- 
ment, and utilization of mineral substances, to assist in the more 
efficient production of minerals and thus promote the conservation 
of natural resources through the elimination of waste; (3) the com- 
pilation and dissemination of basic statistics of the mining industries 
and the study of economic trends, including all of the phases through 
which the products of the mines pass before entering into their final 
uses, thus contributing to the knowledge necessary for the systematic 
production and conservation of irreplaceable national resources. 

Within the last-named group of activities lies one of the most 
important duties with which the Bureau of Mines has been charged 
by Congress—that of presenting to the public annually an economic 
and statistical review of the mineral industries of the United States 
and the uses to which our mineral wealth is put. The publication of 
this annual survey of economic developments in the various branches 
of the mining industry is one of the functions assigned to the Economics 
and Statistics Branch of the Bureau. The first report in the series 
of publications presenting the statistics of the mining industry was 
made under the auspices of the Treasury Department, for the year 
1866. "The collection of mineral statistics was assigned to the United 
States Geological Survey upon its establishment in 1879, and was 
placed on a permanent basis by Congress in 1882. The responsibility 
for this work was transferred to the Bureau of Mines in 1925. "The 
present Minerals Yearbook represents a service of more than 70 years 
standing and marks the fifty-seventh year of a continuous annual 

record of economic developments in the mineral industry. 

In the 1937 volume have been included the fundamental statistics 
formerly carried in the statistical appendix. Publication of the 
appendixes has been discontinued, effecting & considerable saving in 
cost and an improvement in service in that all essential information 
is now combined in a single complete volume. 

JOHN W. Fincu, Director. 


JUNE 21, 1937. 
III 
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INTRODUCTION 


Measured in terms of capital investment, value of products, or 
number of workers employed, mining ranks last among the four 
primary industries of the United States. These conventional yard- 
sticks, however, are not altogether accurate indicators of the impor- 
tance of mining in our national economy. Actually mining is coordi- 
nate with manufacturing, agriculture, and transportation because 
each of these primary industries is critically dependent upon the 
products of the mines. Manufacturing draws on the minerals both 
for its machines and for the power to operate them. The products 
of the mines constitute nearly two-thirds of the revenue freight handled 
by the railroads and about one-fourth of the ocean-borne traffic. 
Even agriculture now leans heavily on minerals for its fertilizers and 
its implements of cultivation and harvesting. Moreover, minerals 
are necessary to link the farms with the markets. The products of 
the mines, in fact, form the material basis for modern industry. 

With minerals playing so prominent a role in our economic environ- 
ment, the need for precise information concerning each of the separate 
branches of the mining industry is at once apparent. Producers and 
consumers must have the complete facts on production, stocks, con- 
sumption, prices, distribution, employment, and other pertinent ques- 
tions as a basis for intelligent action. The empirical method. of 
guessing will no longer suffice, nor are the essential facts concerning 
an isolated branch of mining enough. In such a complex economy it is 
important to know not only how the various branches are interrelated 
but also how the separate segments interlock into our industrial 
system as a whole. 

To meet the demands for factual data concerning the mineral 
industries, various agencies of the Federal Government have published 
periodic surveys for nearly three-quarters of acentury. Prior to 1880, 
the task was assigned to the Treasury Department. During this 
period the reports were generally on a biennial basis and were primarily 
concerned with regional mining descriptions. In 1880, the work was 
transferred to the newly created United States Geological Survey, 
where it was established on a permanent annual basis. Finally, in 
1925 the mineral statistics work was again transferred—this time to 
the United States Bureau of Mines. "These various shifts have re- 
sulted in administrative changes, but have not affected the publica- 
tion of the separate chapters or impaired the continuity of the annual 
reports. 

Although the annual series has remained unbroken since 1880 (this 
report marks the fifty-seventh annual record), the form and treatment 
have repeatedly been modified to meet the exigencies of the times. The 
last major change was in 1933, when the title of the series was changed 
from Mineral Resources of the United States to Minerals Yearbook and, 
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in response to the demand for more timely service, the date of publica- 
tion was advanced by approximately a year. Another change is 
introduced with this volume. Since 1933 it has been the practice 
of the Bureau to issue the complete report as promptly as possible and, 
for the few industries for which final statistics were not available, 
to release supplemental chapters giving the detailed figures. These 
chapters were later assembled and published in bound form as 
the Statistical Appendix to the Yearbook. As final figures for 
virtually all branches of the mineral industry except coal, petroleum, 
stone, and a few others are completed in time for publication in the 
Yearbook, the practice of issuing the supplementary appendix chap- 
ters has been discontinued. For the few industries for which final 
statistics are not available, the revised and detailed information will 
be summarized in mimeographed releases and included in the Year- 
book for the succeeding year. This change will result in considerable 
saving and, in addition, will have the advantage of bringing together 
in a single reference volume all the essential information concerning 
the mining industry. 

Like its predecessors, Minerals Yearbook, 1937, has been made pos- 
sible by the cooperation of those interested in mining. It is a pleasure 
to acknowledge the generous support of the thousands of individual 
producers, distributors, and consumers and of the many public officials 
and agencies that have supplied information. In addition, the Bureau 
is indebted to a large number of trade associations for liberal contri- 
butions and advice.! 

Maintenance of continuity of data and uniformity of statistical 
presentation throughout the Minerals Yearbook volumes has been 
effected largely through the work of M. B. Clark. 

Special thanks are due H. O. Rogers, economic analyst of the Bureau 
of Labor Statistics, who was loaned to the Bureau of Mines to assist 
in the final stages of preparation of the manuscript. E. T. Shuey 
assisted in reviewing and checking statistical chapters. Max Abel 
supervised the preparation of graphic material, and C. W. Justice 
helped in many phases of the Yearbook program. M. E. Winslow 
supplied helpful suggestions for improvement of the individual con- 
tributións and, in collaboration with A. B. Brown and E. C. Reid, was 
responsible for the editing of the entire manuscript. 

H. H. Hucnes. 

JUNE 21, 1937. 


1 ral and agencies cooperating in the Yearbook program are listed in detail in Minerals Yearbook, 
1936, p. A 
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Accompanying the vigorous, sustained, and well-diversified business 
improvement during 1936, the industries engaged in mineral extrac- 
tion in the United States continued to make marked recoveries from 
the curtailed activities of depression years. "Taking the average for 
1923-25 as 100, the Federal Reserve index of total industrial produc- 
tion rose from 90 in 1935 to 105 in 1936, a gain of about 17 percent. 
On the same basis, the index of mineral production rose about 14 
percent—from 91 in 1935 to 104 in 1936. "These gains are all the 
more striking when account is taken of the fact that extraordinarily 
severe winter weather and disastrous floods caused a mild recession 
in industrial activity during the first 3 months of 1936. So vigorous 
was the rise after March that the index of total production stood at 
121 for December, which was the highest since October 1929. 

The major factor contributing to this gain, and of vital importance 
in reviving the mineral industries, was the abrupt rise in production 
of durable goods. (See fig. 1.) The release of pent-up demand was 
in full swing for such articles as automobiles, busses, trucks, railway 
passenger and freight cars and rails, locomotives, electric refrigerators, 
air-conditioning equipment, heavy and light machinery of all types, 
radios, and dozens of other commodities of the durable type, and 
many industries in this group established new production records in 
1936. Replacement of worn-out and obsolete equipment of all kinds 
by industry and by private individuals, long postponed during the 
depression years, became a major force during the year. Destruc- 
tion of hundreds of millions of dollars in property of various kinds 
by the widespread floods early in 1936 doubtless contributed to this 
movement. 

Typifying the result of this revival of demand for durable goods was 
the iron and steel industry, which steadily increased output of ingot 
steel from about 51 percent of capacity in January 1936 to 78 percent 
in December; the average for the year was about 68 percent compared 
with 49 percent in 1935. Not only were increased operations in this 
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industry illustrative of the effects of such long-dormant needs to 
replace equipment, but, by its phenomenal expansion in finishing 
capacity through construction of six huge continuous sheet and wide 
strip mills in 1936,' the steel industry also typified the replacement 
and modernizing movement itself. Rp arently much remains to be 
done in revivifying such divisions of the industry as coking, blast- 
furnace, and soaking-pit capacities.? 


UNITS 
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FIGURE 1.—Production of durable manufactures compared with nondurable manufactures, in comparable 
units and adjusted for seasonal variation, 1929-36. Data compiled by Federal Reserve Board from figures 
included in its index of manufactures. 


Increased earnings by the railroads effected by greater freight and 
passenger traffic finally permitted expenditure of large sums in replac- 
ing freight cars, passenger cars, locomotives, and worn rails. Earlier 
success in meeting airplane and motorbus competition for passenger 
traffic by speeding up schedules and modernizing equipment resulted 
in addition of many more deluxe streamlined Diesel or steam units. 

The &utomotive industry continued its upward climb toward peak 
production levels with an output of 4,616,857 units (2,807,371 passen- 
ger cars and 809,486 trucks and busses), in the United States and 
Canada. The Canadian production is included, since much of it 
consists of assembly of parts brought in from the United States. 
The increase over 1935 is all the more impressive, since that year 
witnessed the introduction of two new yearly models. 


Salient statistics of the American automobile industry, 1929 and 1932-36 


Production 


United States and Canada ! United States 3 Registra- Ex- 
rer M AA ey ES POTETE UMEN tion ? ports t 


Passen- 
ger cars Trucks Total ger cars Trucks Total 
10978 cower dete en 4, 794, 888 | 826,817 | 5,621,715 | 4, 587, 400 | 771,020 | 5, 358, 420 | 26, 501, 443 | 536, 207 
(VE 1, 186, 185 | 245, 282 | 1, 431, 467 | 1,135,491 | 235, 187 | 1,370,678 | 24,115, 129 66, 404 
1033.22 oe 1, 627, 361 | 355, 548 , 1,985, 009 | 1, 573, 512 | 346, 545 | 1,920,057 | 23, 843, 501 | 108, 027 
1034 -::.: 22222 2, 270, 566 | 599,397 | 2,869, 963 | 2,177,919 | 575,192 | 2, 753, 111 | 24, 933, 403 | 237, 880 
1935... lilloclliloll 3,387,806 | 732,005 | 4, 119, 811 | 3, 252, 244 | 694, 690 | 3, 946, 934 | 26, 230,834 | 272, 761 
1030-222. 2224 3, 507, 371 | 809, 486 | 4,616,857 | 3,676,063 | 778,472 | 4,454, 535 | 28, 221, 201 | 287,810 


! Figures represent factory sales in United States and production in Canada. Also included are cars 
assembled in foreign countries from American parts. (Data from Automobile Manufacturers' Association.) 

? Bureau of the Census. 

3 Bureau of Public Ronds. 

* Bureau of Foreign and Domestic Commerce. 


! Campbell, T. C., Continuous Strip Mill: Iron Age, Jan. 7, 1937, pp. 131-134. 
! Knox, J. D., Present Steelmaking Facilities Show Significant Weaknesses If Rush of New Business 
Continues: Steel, Jan. 4, 1937, pp. 100-114, 
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Truck and bus production in the United States reached a new 
record, as did total registration of motor vehicles. 

_ The important role played by the automotive industry in consump- 
tion of important minerals is shown in the following table: 


Relation of various metals and mineral products used by the automotive industry, 
in manufacturing and repairs, to total consumption in the United States, 1982-86 
in percent 


1 Steel is compared with total finished rolled steel, = To total deliveries, nickel with total 
M 


production of 
ai and plate glass with total production of polished plate n the United States. (Data from Auto- 
> rita dde a (annual volumes), Automob anufacturers” Association.) 


It should be clearly understood that these data represent percentages 
used not only in manufacturing new motor vehicles (trucks and busses 
included), but also in repairs and replacements to old vehicles. Lead 
going into battery replacements (which in normal times is largely a 
revolving supply, since old battery plates are remelted and re-formed 
info new ones with little loss) is the outstanding case of repair or 
replacement usage. The increase in the zinc figures is worthy of 
note, as it was doubtless brought about by the expanded use of zinc 
die castings for decorative features and other intricate, unstressed 
parts. The employment of steel in motor vehicles needs no further 
explanation, except perhaps notation of the fact that the movement 
toward all-steel bodies and streamlining has tended to raise the amount 
of steel used per pound of car weight. It has been estimated * that 
about 150 pounds more steel per car was used in 1936 than in 1935. 
Copper is the chief constituent of the radiator and electrical parts; 
tin and lead are in the solder in the radiator and in the numerous 
bearings; aluminum is in pistons, crankcases, and cylinder heads of 
many models; and nickel is in special alloy steel or iron used in such 
highly stressed parts as shafts, gears, steering apparatus, and crank- 
shafts, and as an undercoating for chrome-plated equipment. 

Àn infant branch of the automotive industry, progressing by leaps 
and bounds, is the passenger trailer business. Production totaled 
about 60,000 units in 1936 compared with 27,500 in 1935; estimates 
for 1937 production are around 80,000 units. Possible limitations on 
the future trailer market and other interesting features of the business 
were discussed by Applegate.* 

The position of utility corporations, large consumers of fuels and 
copper, was improved in 1936 by a new record in electricity produc- 
tion. A total of 114 billion kilowatt-hours of electricity was produced 
compared with 99 billion in 1935 and 97 billion in 1929. The ratio of 
64 percent generated by fuel power and 36 by water power in 1936 was 
almost identical with 1929, but represented a small gain for fuel power 
“3 Steel, Automobiles: Jan. 4,1 


937, p. 260. 
SA te, La Rue, Trailer Production Shows Phenomenal Growth ical of "Infant Industries’’: 
Annais . 26, 1937, p. 475. Typ 
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compared with 1935. Consumption of gas in electricity generation 
reached a new record figure of 156 billion cubic feet in 1936. The 
steady trend toward better conversion efficiency was continued in 1936 
by a reduction in consumption of coal and coal equivalent of other 
fuels per kilowatt-hour generated to 1.44 pounds. Comparable 
amounts were 1.46 pounds in 1935, 1.69 pounds in 1929, and 3.2 
pounds in 1919.5 Recent development of a new type of high-pressure 
steam turbine that generates additional current while still deliverin 
enough exhaust steam to existing generators to keep them in norma 
operation has permitted increased output with only modest capital 
expenditure. To what extent a new type of multiple cable ” may 
affect the demand for copper for telephone lines in the future is difficult 
to say. Competition by aluminum doubtless was a factor in the 
development of a new type of hollow copper cable to transmit current 
of record high voltage from Boulder Dam to Los Angeles ? 

Although still far below normal in activity, the construction industry 
made important gains in 1936, which aided materially in the business 
revival. The Federal Reserve index for value of total construction 
contracts awarded (based on data from F. W. Dodge Corporation) 
rose to 55 in 1936 compared with 37 in 1935 (1923-25 average= 100), 
an increase of about 49 percent. "Though achieving substantial gains 
in 1936, residential building lagged far behind all other types of con- 
struction activity combined. As a result of the comparatively low 
volume of construction, mineral industries supplying materials pri- 
marily used in building, such as brick, cement, lime, sand and gravel, 
gypsum, and building stone, were still considerably depressed. The 
possibility that construction costs would advance at a more rapid 
rate than income of potential builders threatened to curb effectively 
the upward trend now under way. 

The farmers’ situation continued to improve, in spite of another 
drought year, with & cash income estimated by the Bureau of Agri- 
cultural Eon at $8,100,000,000 in 1936, compared with $7,201,- 
000,000 in 1935 and $10,417,000,000 in 1929. This gain in his income 
was much greater than the rise in cost of manufactured goods he con- 
sumes, judging from available indexes, thus raising his net income and 
purchasing power. Mineral industries benefiting directly from in- 
creased farm income are those engaged in producing phosphate and 
potash (for fertilizers) and arsenic (for insecticides). Indirectly, the 
great majority of mineral industries gain through the farmers’ larger 
purchases of automobiles, trucks, tractors, farm implements, gasoline, 
radios, electrical machinery, fencing, and the many other manufac- 
tured articles needed to improve his living and working conditions. 

Improvement of conditions in these several domestic industries 
has been cited to show the basic reason for improvement in the min- 
eral industries with which this volume is directly concerned. 

The story is not complete, however, without a reference to increased 
foreign trade as an additional factor in recovery of the mineral extrac- 
tion and processing enterprises. Exports of minerals, metals, and 
products (except gold, silver, and some minerals classed &s chemicals, 

$ Federal Power Commission, Monthly and Annual Production of Electricity for Public Use in the 
United States in 1936: Apr. 12, 1937. 

3 Ellswort h, D. W., Operating Expenses of Electric Utilities Again Rise Faster Than Revenue: Annalist, 
i Ee One Cable—240 Conversations: A pril 1937, p. 28. 


3 National City Bank of New York, Economic Conditions, Governmental Finance, United States Securi- 
ties: June 1936, pp. 89-90. 
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together with machinery &nd motor vehicles) increased to $597,000,000 
in 1936, compared with $536,000,000 in 1935 and $1,276,000,000 in 

1929. Imports increased &t & more rapid rate to $332,000,000 com- 

pared with $281,000,000 in 1935 and $702,000,000 in 1929. "These 
totals for imports include the value of materials imported in bond for 
refining and export (important in the case of copper and less so in 
oil and other commodities), since these values automatically are listed 
by the Bureau of Foreign and Domestic Commerce as & domestic ex- 
port, inasmuch as their form has been changed. Improvement in 

foreign trade in minerals is attributed to various factors, chiefly im- 

proved industrial conditions throughout the world, rearmament, and 

the effect of reciprocal trade agreements already negotiated by the 
United States acting as a wedge, at least, in the huge task of breaking 
down artificial and costly trade barriers. 

Industrial employment and pay rolls in 1936 increased steadily 
and at a more rapid rate than the cost of living, resulting in a consider- 
able increase in real wages to the average worker. Judging from 
Department of Labor indexes, the greatest increase in employment 
in important mineral-extraction industries was made in metalliferous 
mining, but substantial pay-roll gains were registered both in metal- 
liferous and bituminous-coal mining. Unemployment, although con- 
siderably reduced, was still an important unsolved problem. 

A continued moderate rise in annual average commodity prices in 
1936 was led by raw materials and semimanufactured goods, both of 
which rose in price more rapidly than did finished products. Starting 
late in 1936, both ferrous and the common nonferrous metals began 
a spectacular price rise, which continued unabated into the first quarter 
of 1937. These advances represented in part the results of increasing 
costs of labor and materials used in their production, but for non- 
ferrous metals the control was completely in the hands of the London 
Metal Exchange. War fears, with concomitant record peacetime 
rearmament programs, together with considerable speculative dealing, 

rovided the impetus for the runaway market that developed in 

ndon for copper and lead and later for zinc and tin. Heavy forward 

buying, precipitated by the conviction that the upward trend would 
continue, &ccompanied the movement. 

In general, stocks of important minerals and metals, particularly 
copper, lead, and zinc, in the United States were reduced materially 
in 1936. Bituminous-coal stocks in the hands of consumers and 
visible tin stocks were important exceptions; both rose substantially. 


PRODUCTION 


Trends in the production of important minerals and metals, plotted 
on ratio paper for convenient comparison of relative rate of change 
between different commodities, are shown for 1927-36 in figure 2. 
For the common metals, the figures represent primary production from 
domestic ores, with no secondary metal included. uminum gained 
most rapidly, with an increase of 88 percent, over 1935 production, 
copper followed with a 61-percent increase, and iron ore was a close 
third with a rise of 59 percent. Anthracite, with a gain of only 5 
percent over 1935, made the poorest showing. New all-time records 
were made in production of crude petroleum and natural gas, whereas 
aluminum remained practically at the 1929 level and just below the 
1930 record output. Silver output was back to the levels of the late 

153336—37——2 
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twenties, though still 20 percent below the record 1915 production; 
and gold output (including the Philippine Islands) was the best since 
1916 and only 12 percent below the 1915 peak production. Compared 
with 1929 levels of output lead in 1936 still showed the poorest net 
recovery. The marked rise in output of bituminous coal reflected 
the spurt in iron and steel activity, increased power consumption, and 
the rise in commercial stocks. 


DIFUNDA Lean, 


es tem us 
1-003 of fuga? tens mps Gets — (GA OP ge rt 


30 

Pi t 
PRECIOUS METALS 

a 

e 


ome 
aka of kene 


~ a 
e te 
e a 


FIGURE 2.—Trends ín production of important minerals and metals in the United States, 1927-36. 


Trends in the production of minerals compared with the output of 
automobiles, iron and steel, and all manufactures, as indicated by index 
numbers compiled by the Federal Reserve Board, are shown in figure 
3. The relative rise in 1936, compared with 1935, was virtually the 
same for minerals, automobiles, and all manufactures; the increase in 
iron and steel production far surpassed gains in the other fields shown. 
The monthly production record in 1936 of all minerals, total manu- 
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factures, iron and steel, automobiles, and cement, together with value 
of construction contracts awarded, as indicated by adjusted index 
numbers of the same agency, are shown in figure 4. Except for 
cement and construction contracts, most of the production levels lie 
shghtlv or well above the 1923-25 monthly average; the spectacular 
record of iron and steel is again evident. 
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FiGURE 3.—Comparison of trends of physical volume of production for minerals, iron and steel, automobiles, 
and all manufactures in the United States, 1928-36. All indexes from Federal Reserve Board data. 
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Fiovrg 4.—Comparison of trends of physical volume of production for minerals, total manufactures, iron 


and steel, automobiles, and cement, and the value of construction contracts awarded in the United States 
in 1936, by months. All data from Federal Reserve Board; indexes adjusted for seasonal variation. 


PRICES 


Price trends of important minerals for 1927-36, on ratio paper for 
convenient comparison, appear in figure 5. "The figures used in most 
Instances represent average unit value received by the producers 
rather than average market quotations. 'The most marked increases 
for 1936 over 1935 are accredited to copper and zinc, with silver and 
lead only slightly behind. Probably the most striking feature of 
prices in the entire mineral field during 1936 was the control exercised 
over the copper and lead markets by the London Metal Exchange 
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during the latter part of the year and extending into 1937. General 
business revival, effected in part by record rearmament activities, 
coupled with recurring crises threatening world peace, made a perfect 
background for speculators, and prices for copper and lead started a 
pronounced upward climb during the latter part of 1936, culminating 
in an even more spectacular rise early in 1937, when zinc and tin 
followed suit. The average monthly price for electrolytic copper 
c. 1. f. European ports rose from 9.10 cents per pound in June to 11.13 
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FIGURE 5.— Price trends of important minerals in the United States, 1927-36. 


cents in December; pig lead for New York delivery rose from an 
average of 4.60 cents per pound in October to 5.55 cents in December. 
Zinc prices were sluggish in comparison, having risen only from an 
average of 5.16 cents per pound, New York, for prime western, in 
July to 5.65 cents in December. Much of the tonnage of copper pro- 
duced during the latter part of the year doubtless was sold at prices 
substantially below those prevailing in the open market at the time 
of delivery, since heavy forward buying was made below the 10-cent 
level in midyear. Each advance in the London price was followed by 
* a boost in the New York price, presumably to insure domestic con- 
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sumption of domestic copper supplies. This resulted in what was 
referred to by The London Mining Journal as a “vicious circle * * * 
of competitive advances between New York and London * * *" 

'Trends in the prices of fuels, metals, and cement compared with 
prices of all commodities, 1928-36, as measured by index numbers 
compiled by the Bureau of Labor Statistics, are shown in figures 6 
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FIGURE 6.— Comparison of trends of prices of mineral fuels and of all commodities in the United States, 
1928-36. Alldata from Bureau of Labor Statistics. 


and 7. The index for prices of petroleum products appears relatively 
low, because 1926, used as & base, witnessed the highest levels of 
petroleum prices since 1920. 

The effect of the price rises of late 1936 in reopening dormant, 
relatively high-cost operations was not evident immediately, although 
announcements made at the year's end by several companies forecast 
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FiGURE 7.— Comparison of trends of prices of metals and cement and of all commodities in the United States, 
1928-36. All data from Bureau of Labor Statistics. 


& pronounced movement in this direction in 1937. Production at 
mines already in operation was increased gradually to practical ca- 
pacity near the close of the year. Itis almost axiomatic that greatest 
production occurs under high prices, and the smallest production 
under low prices. How well this statement is borne out for six impor- 
tant mineral commodities is shown in figure 8, in which production is 
plotted as ordinates and price as abscissas on separate charts for 
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copper, lead, zinc, portland cement, bituminous coal, and petroleum 
for 1922-36. Reasonably good straight-line trends from large pro- 
duction at high prices to small production at low prices are shown 
for copper, lead, zinc, and bituminous coal. Portland cement described 
a rather wide orbit, counterclockwise, as points were plotted from the 
early twenties to the middle thirties, the significant feature being the 
trend in the late twenties toward higher production at decreasing 
prices. The trend displayed by petroleum appears contrary to that 
shown by most of the other commodities, with a distinct tendency 
toward higher production at lower prices. 


DO 483 PER TOR 


FIGURE 8.— Production at price, of important mineral commodities, 1923-36. Prices of portland cement 
and bituminous coal for 1936 not yet available and the 1936 point for each of these commodities is therefore 


omitted from the chart. 
STOCKS 


The tendency in 1936 toward reduction in stocks of important 
minerals was particularly marked for those held by producers of 
copper, lead, and zinc. (See fig. 9.) At the end of 1936 zinc stocks 
represented little better than a month’s supply. The decrease in lead 
stocks was not quite as large, proportionately, as the depletion of 
copper and zinc stocks, but 1t was a healthy sign of improvement of 
the decidedly unhealthy stock situation as regards lead that still 
prevailed at the end of 1935. It should be clearly indicated that a 
considerable part of the reduction of producers’ stocks of copper, 
lead, and zinc may have been and probably was accounted for by 
transfers to invisible stocks held in the hands of consumers. Unfor- 
tunately, no data are available to aid in exactly solving this problem, 
but reports from reliable sources indicate that for copper, such trans- 
fer of stocks was considerable. Visible supplies of tin in the United 
States, which had dropped to a very low level at the close of 1935, 
were at a much higher level at the end of 1936 but still represented 
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less than a month's supply. Bituminous coal held by consumers 
continued the increase evident since 1932. Uncertainty as to future 
supplies, due to the troubled labor situation at the close of the year, 
doubtless contributed to the increase of stocks. Stocks of iron ore 
at furnaces and lower lake ports, although slightly larger than at the 
close of 1935, were much lower than during the middle and late 
twenties. Stocks of iron ore at the mines, mainly in Michigan and 
Minnesota, were the smallest since 1907. 
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FiGURE 9.—Trends in mineral stocks in the United States, 1927-36. 
EMPLOYMENT AND PAY ROLLS 


Measured by the index numbers compiled by the Bureau of Labor 
Statistics, employment in mineral-extraction industries was still far 
below that in the entire manufacturing group in the upward move 
back to 1929 levels. Anthracite, metalliferous, and noametalliferous 
mining (including quarrying) still employed only 50 to 60 percent as 
many men as in 1929. Bituminous-coal mining and crude-petroleum- 
Ponang industries, while considerably better than the group cited, 
were still 20 to 25 percent below 1929 figures. Industries closely 
related to mining, including smelting and refining of metals and 
petroleum refining, showed in general a better record of employment 
than did all manufacturing. Employment in the cement industry was 
still about 36 percent less than in 1929. 
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FIGURE 10.—Trends in employment and pay rolls in mineral-extractive industries compared with all manu- 
varies EES 1930-36. Alldata from Bureau of Labor Statistics; manufacturing indexes converted 
to 1929 as . 
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FIGURE 11.— Trends in ep and pay rolls in industries closely associated with mineral extraction 
compared with all manufacturing industries, 1930-36. Indexes converted to 1929 as 100. 
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The pay-roll trends follow fairly closely those for employment in the 
industries cited. Trends of employment and pay rolls in mineral- 
extractive industries compared with manufacturing for 1930-36, are 
shown in figure 10 and those for closely associated industries may be 
found in figure 11. "Theindex numbers used in constructing the charts 
appear in the following table: 


Indezes of employment and pay rolls in mining and associated industries compared 
with indezes of employment in all manufacturing industries, 1930-36 ! 


(1929 = 100] 
Industry 1930 1931 1932 1933 1934 1935 1936 
Employment: 
Mineral extraction: 
Anthracite mining. .................- 93. 4 80. 5 62.5 51.7 59.6 53. 2 51. 
Bituminous-coal mining.............. 93.4 83. 2 67.4 67.9 77.2 76.7 79.0 
Crude-petroleum production........- 87.4 65.7 55. 3 62. 2 77.7 74.9 72.9 
Metalliferous mining................. 83.2 59.1 36. 5 34.6 41.6 47.3 60. 3 
Quarrying and nonmetallic mining... 84.3 67.4 49.0 44.9 48.9 46.0 49.5 
Associated industries: 
Smelting and refining ?..........-..-... 87.0 59. 6 45. 3 47.0 64.7 76.9 85.5 
Blast furnaces, steel works, and roll- 
ine TONES a aa 87.5 66. 3 56. 0 68. 8 81.0 85.7 97.8 
Cement manufacturing............... 93. 7 72.9 50.7 41.4 57.3 57.6 63.6 
Petroleum refining..................- 100. 4 85.4 79.3 85.6 95.1 93.8 95.1 
All manufacturing. .....................- 87.2 73.8 62. 6 68. 8 78.8 82. 1 87.8 
Pay rolls: 
Mineral extraction: 
Anthracite rnining..................- 95.3 75.4 53.7 45.8 55.9 47.5 45.7 
Bituminous-coal mining.............. 81.3 57.5 35. 6 37.8 54.2 58.2 70.8 
Crude-petroleum production. ........ 85.9 61.7 44.1 44.1 56. 9 57.9 58. 6 
Metalliferous mining................. 78.0 44.8 21.6 20.6 26.7 33.9 48.4 
Quarrying and nonmetallic míning...| 79.3 53.4 29.1 24. 7 29. 6 30. 7 38.9 
Associated industries: 
Smelting and refining 1............... 79.5 46.2 26.8 27.6 40.0 61.1 63.9 
Blast furnaces, steel works, and roll- 
ing MING rca dennett 80.0 48.9 25. 0 37.0 50.5 63.7 85. 4 
Cement manufacturing............... 89.8 61.2 32.1 28.4 40. 6 42. 7 55.5 
Petroleum reflping..................- 100. 9 81.9 07.7 68.4 77.6 81.7 87.0 
All manufacturing. ...................... 81.1 61.8 42.5 45.3 57.7 65. 4 75.5 


1 All data from Bureau of Labor Statistics. Indexes for industries associated with mining and for manu- 
facturing converted to 1929 as 100. 
2 Copper, lead, and zinc smelting and refining. 


During 1936 the Bureau of Mines cooperated with the Census of 
Business in a canvass of mines and quarries for 1935 data on the most 
important items usually obtained in the decennial census of mines and 
quarries, including employment. Preliminary reports for various 
mineral industries have already been released, but summarized data 
for the entire mining and quarrying industry are still unavailable. 

In October 1935 a National Research Program was established 
under the Works Progress Administration to collect and analyze 
information bearing on problems of employment, unemployment, and 
relief; and in December 1935 the individual project on Reemployment 
Opportunities and Recent Changes in Industrial Techniques was 
organized to inquire into the extent of recent changes in industrial 
techniques and to evaluate the effect of these changes on the volume 
of employment and unemployment. Aid of industry, labor, and 
Government and rise agencies was enlisted; and since early in 
1936 the Bureau of Mines has cooperated in the study of these prob- 
lems as related to the mineral extractive industries. 

Detailed study has been made of & considerable number of mineral 
industries wherein employment is a significant factor in the national 
picture, including coal, oil, iron, copper, lead, zinc, and silver, gold, 
cement, phosphate rock, gypsum, and stone. The general procedure 
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followed was to correlate employment and production data over a 
period of jeans to determine the trend of labor productivity in terms 
of units of material produced per man-hour or man-shift, followed by 
& study of the numerous variable factors important in determini 
the productivity trends. These studies are nearly completed, ind 
some of the salient facts available are described in the chapter on 
Progress in Mine Mechanization. 

A report? issued early in 1937 summarized the problems in the 
study and presented preliminary findings for inclusion in the recent 
report of The National Resources Committee on Technological Trends 
and Their Social Implications. Exploratory trends presented on page 
36 of the Weintraub report indicate that in mining, about 20 percent 
less labor would have been required for the same output in 1934 as 
was needed in 1920; and in manufacturing, about 44 percent less labor 
would have been needed in 1934 as was required in 1920 for the same 
output. Detailed results of these various productivity and employ- 
ment studies will probably be available late in 1937. 

An important phase of the study relating to the mineral extractive 
industries consisted of a resurvey of mechanical loading in under- 
ground and surface mines and quarries. Preliminary facts obtained 
on underground mechanical loading were presented in a recent paper.!? 

The first of the reports on the mineral industries released [Sg this 
cooperative project appeared late in April 1937 ' and served as an 
introductory bird's-eye view to the problems to be discussed in greater 
detail for separate mineral industries in later reports. Tryon sums 
up the outlook for the next 10 years as follows: 

In coal mining the forces making for labor displacement are strong enough to 
be a cause of some concern. In metal mining, also, the chances of expansion (in 
employment) beyond the level of the 1920’s seem unfavorable. In oil and gas, 
on the other hand, the trends point to an increase in (total) labor requirements. 
* * * "Taking the mineral industries as a group, there seems little chance that 
the total demand for labor will rise greatly above the levels of the 1920's. 


INCOME 


Price increases for minerals and products, together with almost full 
capacity operations during the latter part of the year, caused a 
marked rise in the earnings of industries engaged in mineral extraction 
in 1936. The influence of the amount of output in controlling net 
income is a very important factor in mining, where overhead com- 
monly is large on operations, whether they produce at high or low 
rates. 

Preliminary figures compiled by the Bureau of Mines from data for 
individual companies published by Standard Statistics Co. reveal that 
78 large companies engaged in mineral extraction and processing had a 
total net income of $646,511,000 in 1936 compared with $349,586,000 
in 1935, an increase of about 85 percent. The total invested capital in 
1935 was $11,319,830,000, so that the proportion of net income to 
invested capital was about 5.7 percent in 1936, compared with 3.1 
percent in 1935. These figures compare with an estimated proportion 

* Weintraub, David, and Posner, Harold L., Unemployment and Increasing Productivity: National 
Research Project on Reemployment Opportunities and Recent Changes in Industrial Techniques, Phila- 
delphia, Pa., March 1937, 75 pp. 

10 Plein, L. N., Berquist, F. E., and Tryon, F. G., Mechanical Loading Underground—A New Survey: 
Eng. and Min. Jour., vol. 138, no. 5, 1937, p. 241. 

1 Tryon, F. G., Read, T. T., Heald, K. C., Rice, G. S., and Bowles, Oliver, Technology and the Mineral 


Industries: Rept. E-1, Mineral-Technology and Output-per-Man Studies, National] Research Project, 
W PA, in cooperation with the U. 8. Bureau of Mines, Philadelphia, Pa., April 1937. 
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of earnings to invested capital of 9.2 percent for 403 industrial com- 
panies in 1936 compared with 5.9 percent in 1935. The 1929 figures 
were 8.8 percent for the same companies engaged in mineral extraction 
and processing and 10.6 percent for the same 403 industrial companies; 
the 1932 lows were —0.9 and 0.3 percent, respectively. Although 
earnings fell at à more rapid rate for mineral industries than for all 
industries during the depression, recovery has taken place at a faster 
pace also. The relative position of different branches of the mineral 
industry with regard to the relationship between net income and in- 
vested capital during the past 10 years is shown in the following table: 


Percentage of net income or loss on invested capital of companies operating in various 
branches of the mining industry and in all industry, 1927-36 1 


Industry 1930 | 1931 1935 | 1936 ! 
5 AA RI —1.7 | —1.2 
Oil producing and reflning..... 4.3 6.9 
Iron and steel................- 8 3.4 


——— |——— |e————— 1—— —— [———— LÁ [———————— | ————— ————— 1—————— 
nL [LLL I[LLS—QL———I[LÁ—IIM——LILE———L————ILLILÉ——IIL——M 


Nonferrous metals: 


Copper, lead, and zinc..... 7.1 
Miscellaneous............- 9.4 
Total nonferrous metals. 8.0 
Asphalt and cement...........| 6] 76| 71] 63] 54] .1 |-3.5 |—2.2 | —.2 |...... 3.6 
Total minerals................. 7.6 3. 1 5.7 
All industrial.................- 10.0 39.2 


! Compiled from data published by Standard Statistics Co. Net income represents amount available 
after depreciation and fixed charges. Total invested capital includes funded debt, common and preferred 
stock, capital reserves, and surplus. 

. 3 Perimet] by the Bureau of Mines on the basis of data for individual companies published by Standard 
tatistics Co. 

3 Estimate based on the percent increase in profits of 933 corporations from 1935 to 1936, as shown by the 
Federal Reserve Bank of New York. 


Coal companies in 1936 were still unable to show & consolidated net 
operating income; iron and steel and asphalt and cement companies 
exhibited modest returns of &bout 3.5 percent; oil producing and 
refining and common nonferrous metals (copper, lead, and zinc) 
producing companies earned returns of about 7 percent; and the highest 
returns, 9.4 percent, were made by a group of companies producing 
miscellaneous nonferrous metals. The greatest improvement in 1936 
compared with 1935, was achieved by the iron and steel group, which 
attained better than & 400-percent increase. 

It should be borne in mind that these figures represent only a sample 
of the entire mineral industry, and, furthermore, that & significant 
proportion of the companies included in the sample represents com- 
pletely integrated units, from the mining of raw materials to the 
marketing of finished manufactured products. As an example, the 
26 oil-producing companies, most of which are important refiners 
and marketers of products, earned about 67 percent of the net income 
in 1936 of the 78 mineral companies included in the sample. 

e a different picture is revealed by the records of the Bureau 
of Internal Revenue, United States Treasury Department. Salient 
features of income, assets, and dividend payments of companies 
engaged in mining and quarrying, in manufacturing, and in construc- 
tion are shown in the following table and in figures 12, 13, and 14. 
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Net income or deficit of corporations engaged in mining and quarrying, total manu- 
factursng, and construction, 1924-84, in millions of dollars ! 


Industry 1924 | 1925 | 1926 | 1927 | 1928 | 1929 | 1930 | 1931 1932 1934 
Mining and quarry- 
ENEE —66.9| 243.6| 272.3|  29.4| 125.3| 232.1| —44.3|—254.8| —224.4 —8.6 
All manufacturing... |2, 763. 5/3, 701. 113, 708. 113, 087. 6/3, 910. 5/4, 405. BIL 117. 7| —823. 0| —1, 806. 4 978. 4 
Construction. ....... 90.7| 113.1] 108.9| 111.7| 90.5} 108.3| 68.1| —30.3| —110. 4 —34, 4 
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FIGURE 12.—Financial status of mining corporations in the United States, 1924-34. Data from Bureau of 
Internal Revenue. 


It should be stated and emphasized at the outset that these statis- 
tics are not comparable with those included in the sample previously 
cited. The main feature in which they differ is that the sample 
includes large integrated steel and oil-refining industries under min- 
ing, whereas the Bureau of Internal Revenue includes these as sub- 
groups under manufacturing. Although information on the net 
income of these subgroups is available in published form data on the 
total assets or liabilities and total cash and stock dividends declared 
by companies classified as subgroups under manufacturing are not 
available from published sources. Because of this, it was impossible 
to add these to the mineral extractive group to obtain better com- 
parability. 

Another feature in which the two sets of figures may differ materially 
is in the methods of determining what constitutes “net income." 
The figures taken from reports of the Bureau of Internal Revenue 
represent "statutory net income less statutory deficit" and do not 
include tax-exempt income under receipts or Federal income tax under 
deductions. Net income as generally computed by corporations in 
their operations reports includes the tax-exempt income under receipts 
and also the Federal income tax under deductions. Also, a few com- 
panies included in the sample report net income before depletion and 
other miscellaneous charges. 
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Figure 14.—Net income or deficit, and cash dividend payments expressed as percentage of total assets or 
liabilities for mining, all manufacturing, and construction industries in the United States, 1924-33. Data 
from Bureau of Internal Revenue. 
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Despite limitations in comparing the two sets of figures and lack of 
details in Internal Revenue figures later than 1933, the data are 
presented to indicate general trends in important financial items for 
mining, manufacturing, and construction corporations for the 10 most 
recent years for which details are available. 

The assets or liabilities shown include only those corporations that 
submit balance sheets. The percentages of net income or cash divi- 
dend payments to total assets jor the different industrial groups shown 
are therefore & bit too high, since net income or cash dividend pay- 
ments are totals for all corporations reporting, whether or not they 
submitted balance sheets. The difference is small, however, inasmuch 
as net income or deficit of corporations submitting balance sheets 
generally amounts to well over 90 percent of the total net income or 
deficit of all corporations reporting in the various groups covered. 

The low level of the proportion of net income to total assets in 
mining and quarrying compared with total manufacturing and con- 
struction during the latter half of the twenties is a striking feature of 
figure 14. When industries engaged in manufacturing were enjoying 
average returns on income to total assets of from 5 to 7 percent, and 
those in construction were getting 3.5 to 6.5 percent, concerns engaged 
in mining and quarrying were averaging from —0.6 to only a little 
better than 2 percent. 

In the matter of cash-dividend payments to total assets, mining 
and quarrying concerns have & somewhat better record when com- 
pared with those engaged in manufacturing and construction; but 
even here the showing is none too favorable. 


NEW SECURITIES REGISTERED 


Considerable information concerning new securities offered for sale 
by mineral extractive and related industries is now available from 
reports of the Securities and Exchange Commission. Details of new 
security offerings registered with the Commission by these industries 
and by all manufacturing industries (for purposes of comparison) 
from October 1, 1934, to June 30, 1935, and from July 1, 1935, to 
June 30, 1936, are given in the accompanying table: 
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Perhaps the most striking feature shown by the figures is the huge 

increase 1n securities registered in the fiscal year 1936 compared with 
the last 9 months of the previous fiscal year. Of the mineral extrac- 
tive industries, those engaged in metal mining have been by far the 
most active in offering new securities for sale. The principal intended 
use of the proceeds for the period October 1, 1934, to June 30, 1935, 
was for the purchase of plant and equipment, while in the fiscal year 
1936 the principal intended use of the greatly enlarged proceeds was 
for repayment of indebtedness, although a considerable portion was 
also to be used for organization and development, purchase of plant 
and equipment, and increase of working capital. Of the industries 
‘Closely associated with mineral extraction (many of them doubtless 
engaged in this type of operation in addition to manufacturing prod- 
ucts therefrom), those engaged in iron and steel manufacturing offered 
the largest amount of new securities for registration, closely followed 
by petroleum refining companies. The principal intended use of the 
net ghee by both these industrial groups was for repayment of 
indebtedness, although sizable amounts were intended for purchase 
of plant and equipment by the iron and steel industry in the fiscal 
year 1936. 

Another point worthy of note is the dominant position of manu- 
facturing industries associated with mineral extraction in the entire 
field of manufacturing, in regard to total securities registered. In 
the 9 months ended June 30, 1935, associated industries engaged in 
manufacturing registered 57 percent of the securities registered by 
all manufacturing concerns, and in the fiscal year 1936 the proportion 
increased to 60 percent. 

From the time the Commission was created up to December 1936, 
mineral extractive industries were required to use the one general 
registration form applicable to all industries. Inadequacies in the 
form for handling special problems of mine financing were soon appar- 
ent; recognizing that better work could be done for both the mining 
industry and the investor, a new registration form was developed 
(form A-O-1), which was designed particularly for the problems 
inherent in financing gold and silver mines in the promotional stage, 
since the great preponderance of mine financing dealt with by the 
Commission concerned this type of enterprise. The new form be- 
came effective December 23, 1936. An explanation of the problems 
of the Commission in dealing with mine securities was presented by 
its then chairman, James M. Landis, at the Metal Mining Convention 
of the Western Division, American Mining Congress, Denver, Colo., 
October 1, 1936.” 


GOVERNMENT MINING LOANS 


Information received through the courtesy of the Reconstruction 
Finance Corporation indicates that from February 2, 1932, to May 
21, 1937, inclusive, $10,657,500 in loans has been authorized for use in 
mining, milling, and smelting enterprises. Of this amount, $5,812,000 
has been canceled or withdrawn, $2,543,000 has not yet been disbursed, 
$2,302,500 has been disbursed, and $657,694 has been repaid. Details 
on amounts loaned for development and other purposes are shown in 
the following table: 


13 Landis, James M., Mine Financing as Viewed by Securities and Exchange Commission: Min. Cong, 
Jour., December 1936, pp. 11-13. 
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Loans made by the Reconstruciion Finance Corporation to mining, milling, and 
smelling industries during the period Feb. 2, 1932, to May 21, 1937, inclusive 


Proceeds 
Num- | Insti- | Amount Nd Gei eege Proceeds | Repay- |disbursed 
ber |tutions | authorized Seed | disbursed | ments | less re- 


cellations bur. payments 
Development... 76 73 | $1, 272, 500 $261, 000 $558, 000 $453, 500 $22, 694 $430, 806 
Other | 42 9, 385, 000 5, 551, 000 1, 985, 000 1, 849, 000 635, 000 | 1, 214, 000 


10,657,500 | 5,812,000 | 2,543,000 | 2,302,500 | 657, 604 | 1, 644, 806 


From Peona 2, 1932, through May 22, 1937, the Corporation has 
also authorized loans to 28 coal companies amounting to $6,250,976, 
of which $2,504,992 has been withdrawn or canceled, $2,484,515 
disbursed, and $141,655 repaid. 

No loans have been authorized to firms or individuals engaged in 
petroleum production. 

Further details concerning mining and other loans made by the 
Corporation may be found in its monthly and quarterly reports sent 
to Congress and available in printed form. 


RESERVES 


Early in 1936 a report ? was released by the National Resources 
Committee, which summarized available information on reserves of 
31 important minerals in the United States. The following excerpt 
from the foreword, pages 1 and 2, is a concise statement of the situa- 
tion for important minerals as viewed by the authors: 


Coal is perhaps our most abundant mineral resource. Beds now known, which 
can be mined under present conditions, have reserves sufficient to last 4,000 years. 
Iron ore, limestone, gypsum, aluminum, and molybdenum are also materials which 
will last far beyond any period for which we should feel concern. On the other 
hand, there are several minerals whose reserve life can only be measured by the 
decades, and in the cases of these very few decades will elapse before their exhaus- 
tion. Oil will last, at its present rate of consumption, for some 40 years, but chang- 
ing economic needs and processes will alter the rate of use and consequently change 
the period of its depletion. 

The reserves of lead, gold, and silver may last for a few decades only; lead and 
silver could, conceivably, be depleted in only 20 years. Copper, zinc, and fluorspar 
will probably last longer than lead and silver, but the period before their exhaustion 
will also be comparatively short. Many of the nonmetallics, such as china clay, 
graphite, mica, asbestos, and magnesite, exist in very large tonnages but, because 
of economic reasons or trade preferences, fail to capture the entire domestic market. 
Some of the conditions that have so far limited the production from this group of 
deposits will undoubtedly change in the future, Rud. present unused deposits will 
be exploited. For another group of minerals the supply is already deficient; for 
some, such as nickel and tin, virtually nonexistent. he deficient list includes 
manganese, supplies of which are very small; chromite, which is in about an equal 
position; vanadium, known domestic reserves of which would supply the demand 
of this country for less than five years; mercury, which is the most erratic of metals 
and whose reserves are known to be small; and tungsten. These minerals are all 
necessities and our dependence upon foreign supplies either now or in the very 
near future must be recognized. 


Discussion in much greater detail of reserves of individual minerals 
is given in the separate chapters through the report. An important 
factor to bear in mind is the approximate price level, which was con- 
sidered in making the estimates for each mineral, as variable prices 
may change the availability of reserves in very large amounts. 


13 Leith, Kenneth, and Liddell, Donald M., The Mineral Reserves of the United States and Its Capacity 
for Production: National Resources Committee, Washington, D. C., March 1936. 
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Many students of problems of mineral reserves may not agree with 
some of the conclusions stated in the report; however, it must be 
borne in mind that such a broad study necessarily was based largely 
on facts available in technical and business literature, supplemented 
by personal] experience, correspondence, and information supplied by 
technical bureaus of the Government. Undoubtedly much pertinent 
information concerning the problem is available only to private 
individuals or companies, and it would indeed be a national benefit 
if more such data were made available. 

In recent years considerable discussion has arisen concerning the 
possibility of exploiting low-grade mineral deposits, particularly those 
of which the United States has insufficient supplies for normal require- 
ments, by means of the cheap power now available at Boulder Dam. 
During 1936 a Government report '* presented details concerning 
mineral supplies in this area. Summarized findings of the investigators 
as given on pages 4 and 5 are as follows: 


This inquiry indicates that the region under consideration contains an uncom- 
monly wide range of commercially valuable minerals and that some are present in 
great quantity of good grades and in part readily accessible by truck or railroad 
transportation to the area near the dam. 

An appraisal of the resources may be expressed as follows: | 

A inerals or ores that have been found to be present in large quantity, of 
good or excellent quality, and readily accessible to transportation: 

1. Nonferrous-metal ores: Lead-zinc or lead and zinc, Pioche, Yellow Pine 
(Goodsprings), Comet, Nev., and Wallapai, Ariz.; copper, Jerome, Ariz. 

2. Ferrous-metal ores: Iron, Iron Springs een ound), Utah, and Baxter 
(Cave Canyon), Calif.; tungsten, Atolia, Calif., and Boriana, Ariz. 

3. Nonmetallic minerals: Limestone, dolomite, gypsum, borates, celestite, 
salines (sodium chloride, sodium sulphate, sodium carbonate, potassium bromide, 
pm chloride, calcium chloride), bleaching clays, refractory silica, and 

unite. 

B. Minerals or metals which have been found to be present in large quantity 
near a railroad but of a grade below that commonly considered acceptable and 
which may require new or uncommon methods of treatment before they can be 
marketed. 

1. Nonferrous-metal ores: None. 

2. Ferrous-metal ores: Manganese, Las Vegas (Three Kids), Nev. 

3. Nonmetallic minerals: Magnesite, Muddy Mountains, Nev.; coal, Colob- 
Kanab field, Utah. 

C. Minerals or metals which have been found to be present in large quantity 
and of good or excellent quality but which are remote from railroads that would 
insure cheap transportation to the dam area: 

1. Nonferrous-metal ores: Eureka district, Arizona. 

2. Ferrous-metal ores: Iron, Eagle Mountains, Kingston Mountains, San 
Bernardino County, Calif.; manganese, Artillery Peak, Mohave County, Ariz. 

E 3. Nonmetallic minerals: Magnesite and brucite, Paradise Range, Nye County, 
ev. 

There are many districts in this region that contain noteworthy deposits of 
metals and nonmetallic minerals, some of which have already yielded a large 
production but will probably not contribute raw materials to industries near the 
dam. Included in this group would be numerous mines and districts whose prin- 
cipal product is gold or silver. Some of these, or groups of them, may when 
operated become potential consumers of power transported by trunk lines from 
Boulder Dam, but on the whole it is believed that the number will be small. These 
districts or groups of districts will reveal themselves by careful study of all the 
factors that determine success in operating mines. It is believed that the chief 
hope for markets for Boulder Dam power arising out of mining activities will lie 
in manufacturing industries located near the dam and using nearby mineral raw 
materials. 


14 Mineral Resources of the Region Around Boulder Dam: U. 5. Geol. Surv. Bull. 871. 1936. 
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LEGISLATION, INVESTIGATIONS, AND COURT DECISIONS 
AFFECTING THE MINERAL INDUSTRY 


Legislation directly concerned with the mineral industry in 1936 
centered around the attempt to pass the Bituminous Coal Act of 1936 
(the so-called Guffey Act) in the closing days of the second session of 
the seventy-fourth Congress, following the decision of the United 
States Supreme Court in the Carter Coal case on May 18, 1936, that 
the Bituminous Coal Conservation Act of 1935 was unconstitutional. 
The 1936 Act (S. 4668 and H. R. 12800) was substantially a redraft 
of the act of 1935, with the labor regulations deleted from the bill, 
according to the view of the majority of the Court. Four of the 
Justices, including the Chief Justice, had held that the provisions of 
the code could be, and were intended to be, regarded as separable 
from the labor-control provisions and that the price-fixing provisions 
were a valid exercise of the authority of Congress under its power 
over interstate commerce. The 1936 act (H. R. 12800) was passed 

by the House on June 16, 1936, and was debated in the Senate. A 
filibuster by Senator Holt of West Virginia on the final day of the 
session, June 20, prevented action on the bill in the Senate. 

Essentially the same bill came up for consideration in the first 
session of the seventy-fifth Congress and in a slightly modified form 
was d Keser by both Houses of Congress, agreed to in conference on 
April 12, 1937, and signed by the President April 26, 1937. "The act 
establishes in the Department of the Interior a National Bituminous 
Coal Commission composed of seven members and a consumers’ 
counsel, imposes a tax of 1 cent per net ton on the sale or other disposal 
of all bituminous coal produced in the United States, sets up a bitu- 
minous-coal code prescribing minimum and maximum prices and un- 
fair methods of competition, exempts members of the code from pay- 
ment of an excise tax of 19% percent of the sale price or fair market 
value of all bituminous coal sold or otherwise disposed of which was 
produced in the United States, and charges the Commission with other 
duties, including investigation of methods of increasing the uses of 
coal, economic operation of mines looking toward coal conservation, 
safe operation of mines to minimize working hazards, and problems of 
marketing in order to decrease distributing costs for consumers' 
benefits. 

The Faddis-Barbour tin bill (Public Law, 448, 74th Cong.), passed 
by the Senate in 1935, was passed by the House February 3, 1936, and 
approved by the President February 15, 1936. "To provide for the 

rotection and preservation of domestic sources of tin, the law pro- 
hibits the exportation of tin-plate scrap from the United States except 
upon license issued by the President. On February 16, 1936, the 
President issued an ingecutive order that delegated his licensing 
authority under the act to the National Munitions Control Board; 
and on April 4, 1936, the Secretary of State issued regulations defining 
tin-plate scrap, prohibiting export licensing from April 16 to July 1, 
1936, and presenting forms that must be filled out in applying for 
export licenses to be granted by the National Munitions Control Board 
after July 1, 1936, providing their issuance is consistent with the 
purposes of the act. 

Other laws enacted in 1936, important to all business, including 
the mineral industry, included the Revenue Act of 1936, the most 
controversial new feature of which consisted of a graduated surtax on 
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undistributed net income; the Government Contract Labor Standards 
Act of 1936 (the Walsh-Healy Act), which required that firms con- 
tracting for sale of materials, supplies, or equipment to the Federal 
Government or any agency thereof in amounts exceeding $10,000 be 
required to comply with certain labor provisions, including minimum 
wages, the 40-hour week, and no child labor, the Secretary of Labor 
having been designated as supervising agent of the Government to 
&dminister the act; and the Anti-Price Discrimination Act of 1936 
(the Robinson-Patman bill), which authorized the Federal Trade 
Commission to investigate and prohibit discriminations in price where 
they may substantially decrease competition or tend to create a 
monopoly in interstate commerce, and made the recipient of an illegal 
price discrimination equally guilty with the person who granted it. 

Federal legislation under serious consideration in 1936 of vital 
interest to the mineral industry included two bills dealing with stream 
pollution; and a bill providing transfer to the States of public lands, 
contained therein, including minerals, subject to certain conditions. 

Early in 1936 several resolutions were introduced in Congress 
calling for thorough investigations of health conditions in connection 
with mining or tunneling operations. In accordance with the one 
introduced by Representative Marcantonio (H. J. Res. 449), a general 
survey of silicosis problems was undertaken by the Secretary of Labor. 
Conferences were held in February and May 1936, and committees 
were appointed to study the medical and engineering methods of 
prevention and the economic, legal, and insurance aspects of silicosis. 
Officials of the United States Bureau of Mines and the Public Health 
Service presented much information in connection with these in- 
vestigations. 

Legislation of particular interest to the mineral industry under 
consideration during the first session of the Seventy-fifth Congress 
included, in addition to the bituminous-coal control bill already dis- 
cussed, stream-pollution bills similar to those introduced in 1936, one 
of which (H. R. 2711) passed the House on April 21, 1937, and at the 
time of writing is now subject to Senate action; several bills prohibit- 
ing export of iron and steel scrap, except under license; an amendment 
to the Navy Department appropriation bill authorizing expenditure 
of $3,500,000 for the purchase of strategic minerals; and the Connally 
bill, continuing indefinitely Federal control of “hot oil" shipments in 
interstate or foreign commerce, which passed the Senate early in 1937 
and was referred to the House for consideration. A live subject, still 
unsettled June 1, 1937, is the fate of the excise taxes on imported 
copper, coal, and petroleum, which expire on June 30 according to 
provisions of the Revenue Act of 1934. 

Decisions of vital importance to all industry in the United States 
were handed down by the United States Supreme Court when, in 
April 1937, the National Labor Relations Act (Wagner Act) was 
upheld, and in May 1937 the Social Security Act was also declared 
constitutional. 
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FOREIGN TRADE 


Foreign trade in minerals in 1936 was featured by a continuation of 
the steady improvement of the 3 previous years, exports in 1936 
amounting to $596,619,000 compared with $535,607,000 in 1935, a 
gain of about 11 percent. Imports increased more sharply, from 
$280,992,000 in 1935 to $332,217,000 in 1936, a gain of 18 percent. 
The gain in trade of minerals, as of all merchandise, over 1935 would 
have been much more marked had it not been for the shipping strike 
which completely paralyzed all foreign trade in Dee on the 
Pacific coast from November 1, 1936, to February 3, 1937, and which 
interfered to & serious extent with shipping operations on the Atlantic 
and Gulf coasts over the same period. 
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FIGUEE 15.—Trends in the value of imports and exports of minerals and their products compared with all 
merchandise, 192;-36. Data from Bureau of Foreign and Domestic Commerce. 


These figures dese the totals of group 5 (nonmetallic minerals) 
and group 6 (metals and manufactures, except machinery and vehicles) 
as compiled by the Bureau of Foreign and Domestic Commerce. 
Included, therefore, are semimanufactures and even advanced manu- 
factures of both nonmetallic minerals and metals, except machinery 
and vehicles, so that the data by no means show United States trade 
in crude or raw mineral materials alone. Furthermore, & number of 
raw &nd semimanufactured minerals classified by the Bureau of 
Foreign &nd Domestic Commerce as chemicals, such as coal tar and 
products, borax, soda ash, carbon black, nitrate, phosphate, potash, 
and others, are not included. A complete retabulation of the entire 
import-export schedule relating to minerals and chemicals, excluding 
advanced manufactures and including various minerals classed as 
chemicals, would be necessary to depict the exact situation. The 
total value figures presented should be understood, therefore, as 
merely indicating broad trends. 
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The following principal commodities comprised about 83 percent of 
the value of our exports of minerals and products in 1936: 


Percent of 
Value total value 

Petroleum and products. ........ o 2 2 c c Lll ll. $260, 800, 000 43. 7 
Anthracite and bituminous coal.....................- 52, 400, 000 8.8 
Refined copper (mainly of foreign origin) .-............ 40, 700, 000 6.8 
Iron and steel advanced manufactures................- 37, 900, 000 6.3 
Steel mill manufactures. __.._...._-.-__--.----------- 32, 000, 000 5.4 
io AAN A a EA 23, 500, 000 3. 9 
Iron and steel scrap--------------------------------- 21, 800, 000 3. 7 
Steel A IN AN 14, 500, 000 2.4 
Crude Sulphur. o cuo cese traces sca 10, 100, 000 1.7 
Undistribütéd sa aa sd a ias 102, 900, 000 17. 3 

Total minerals. ...................- ONERE 596, 600,000 100.0 


In the petroleum and products group, refined oils constituted the 
principal value at $176,700,000, with crude oil at $66,100,000; and of 
the refined oils, lubricating oil was the largest item, ahead of gasoline. 
Exports of bituminous coal ($38,600,000) were considerably more 
important than those of anthracite ($13,800,000). Exports of refined 
copper consist very largely of blister imported in bond for refinin 
and export; since its form is changed in the United States, it is classe 
as a domestic export even though it is dominantly of foreign origin. 
The important position of iron and steel, including semimanufactures, 
steel-mill manufactures, and advanced manufactures, in our mineral 
export trade is shown by the table. 

Increases in exports were well distributed, although outstanding 
examples of larger-than-average gains comprised tin plate, with an 
increase of 80 percent in value and 75 percent in quantity, and sulphur, 
with value and quantity increases of about 34 percent. Exports of 
refined copper (mainly of foreign origin) fell off 15 percent in quantity, 
with the value remaining about the same, due to higher prices. 

The following principal commodities comprised 75 percent of the 
value of our imports of minerals and products in 1936: 


Percent of 

Value total calue 

TI Sos hata feet a he d E E $75, 500, 000 23. 0 
Petroleum and produets oo coco 40, 200, 000 12. 0 
Diamonds nn toda a e alas 33, 300, 000 10. 0 
Copper (mainly in bond for refining and evport). 29, 900, 000 9.0 
AS A IS RR A SN 23, 800, 000 7.0 
Ii AAA ax on a Ehe eae LR Ales EE 20, 600, 000 6. 0 
Steel-mill manufactures- ----------------------------- 13, 100, 000 4. 0 
Iron and steel semimanufactures....... 222 2 222-2. 8, 400, 000 2. 5 
TOW TEE ER 5, 300, 000 1. 5 
Undistribüted EES 82, 100, 000 25. 0 
Total minerals. ------------------------------- 332, 200,000 100. 0 


Of the total copper shown under imports in 1936, 88.5 percent of 
the value and 87 percent of the quantity consisted of copper in the 
form of ore, matte, or blister (mainly blister), which was imported in 
bond for refining and export. Only minor amounts actually enter the 
United States for consumption over the 4-cent-per-pound excise tax 
on imports. Of petroleum and products imported in 1936, about 54 
percent of the value consisted of crude oil and about 41 percent of 
advanced and refined oils. Cut but unset diamonds comprised 68 
percent of the value of all diamonds imported in 1936. Of the ferro- 
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alloys, manganese ore and ferromanganese constituted more than 
half and chrome &bout 21 percent of the total value. 

Import gains likewise were well distributed, although better than 
average increases were shown by the following commodities: Abrasives 
increased 28 percent in value; asbestos and manufactures, 47 percent; 
cut but unset diamonds, 46 percent; ferro-alloys, 63 percent; and 
nickel, 39 percent. Imports of copper in bond for refining and export 
decreased 14 percent in value and 28 percent in quantity in 1936 
compared with 1935. 

For the first time since 1893 the value of all merchandise imported 
into the United States was greater than that exported. "This doubt- 
less indicates greatly improved industrial conditions in the United 
States, coupled with the drought, tending to increase imports more 
rapidly than exports, which are stil hampered by nationalistic 
policies, exchange control barriers, and other discriminatory trade 
measures in many world markets of great importance in our earlier 
foreign trade. 

Another factor of great importance in improving United States 
foreign trade has been the reciprocal trade agreements program. 
Fifteen agreements had been concluded up to December 31, 1936, 
all of which were in effect at that time. Ten of the agreements 
became effective during 1936. 


IMPORTANT FOREIGN DEVELOPMENTS AFFECTING MINERALS 


The outstanding foreign development of 1936 affecting minerals 
was the competition in world rearmament prompted by increasin 
fears of a general outbreak of hostilities between important worl 
powers. Incidents arising from the application and attempted 
enforcement of sanctions against Italy at times increased this tension. 
This source of friction was removed by withdrawal of sanctions in 
July 1936, following Italian victories in Ethiopia; but other serious 
troubles soon arose in the form of the Spanish rebellion and the 
demands of Germany and Italy for a more equitable share of world 
raw materials to ease the serious condition of their domestic economy. 
The swift rearmament race of the past year or two was culminated 
early in 1937 by the announcement by Great Britain of a vast re- 
armament program involving the expenditure of approximately 
£1,500,000,000 in the next 5 years. The effect on industrial recovery 
of these huge armament expenditures, which, according to a German 
estimate dispatched to the New York Times," accounted for 11 percent 
of the world’s industrial production in 1936 compared with only 4 
percent during the war and during the 1920’s, has been most pro- 
found. Great advances in mechanization of military and naval 
operations during the past two decades have increased the importance 
of minerals in such operations and hence in a preparedness program. 
The use of metals for these purposes was just making itself felt in 
1936 in world-consumption statistics, and 1937 should certainly offer 
additional evidence of the influence this factor exerts in any present- 
day analysis of the consumption of mineral commodities. 

uring 1936 the position of the gold-bloc countries became steadily 
worse, until, on September 25, an announcement was made by the 


15 Case, Winthrop W., World Recovery Goes Forward Despite Trend Toward Economic Nationalism: 
Annalist, Jan. 22, 1937, p. 131. 
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United States Treasury that an agreement had been reached between 
the Governments of Great Britain, France, and the United States as 
to & policy for maintaining the greatest possible equilibrium in the 
system of international exchange and by relaxing progressively the 
present system of quotas and exchange controls with & view to their 
ultimate abandonment. Shortly after this, and as a result thereof, 
action by France, Switzerland, the Netherlands, and Italy in devaluing 
their currencies brought back their exchange rates roughly to the 
levels in relation to the dollar and sterling that prevailed before the 
&bandonment of the gold standard by Great Britain in 1931. "This 
was an important step toward a much more general revival of inter- 
national trade. 

Cartels.—International control agreements (cartels) of one kind or 
another continued to operate in production of tin, copper, aluminum, 
cobalt, magnesite, and potash. 

The restriction agreement covering tin was due to expire at the 
end of 1936. Negotiations to renew the agreement were undertaken 
during the year, and finally, on January 5, 1937, official announcement 
was made that & new plan had been accepted by all countries signatory 
to the original agreement, to be effective for 5 years starting Janus 
1, 1937. 

The copper curtailment agreement, made in 1935, continued in 
effective operation in 1936, the parties thereto being the large pro- 
ducers in Chile, Belgian Congo, and Rhodesia. Up until August the 
rate of production continued at 70 percent of the original agreed 
capacity. Successive increases in production quotas were made until, 
at the close of 1936, the rate was 105 percent of “capacity” fixed by 
the original agreement. Early in 1937 all restrictions were removed 
when the copper market developed runaway tendencies, but reports 
in May indicate that attempts are being made to renew restriction. 

Efforts were made during 1936 to renew the zinc cartel, which had 
terminated in 1934, but difficulties resulting from nationalistic 
programs aimed at self-sufficiency were too great and results were 
negative. 

he quicksilver cartel was terminated in December 1936, presum- 
ably because of the tense feeling between Spanish loyalists, still in 
control of the Almaden mine, and the Italians. 
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MINERAL-TECHNOLOGY AND OUTPUT-PER-MAN STUDIES 
By O. E. KressriING AND F. G. Tryon ! 


Among the complex factors that have contributed to the economic 
advance of the United States during the last half century, few have 
been more important than the ability of the mining industry to pro- 
vide an increasing abundance of raw materials of the underearth at 
declining cost. More than 50 years have now elapsed since the crea- 
tion of the United States Geological Survey in 1879 set in motion an 
inventory of the national resources of minerals and a systematic record 
of their utilization. The period since then has been marked by many 
changes, particularly by the discovery of new deposits. Although the 
golden age of surface prospecting for the metals has now drawn to a 
close and the day of the old-time prospector seems nearly over, new 
methods of applying geology and physics to the task of exploration 
continue to yield discoveries of minerals, particularly petroleum and 
natura! gas, and may in time add greatly to the Nation’s store of metal 
as well. 

Evidence Y increasing depletion.—The period since 1879 has also 
been marked by progressive depletion, which in some branches has 

1 This report by members of the Bureau of Mines staff was made possible by the cooperative arrangement 
between the Bureau of Mines and the Works Progress Administration's National Research Project on 
Reemployment Opportunities and Recent Changes in Industrial Techniques. Results of this cooperative 


effort are reviewed both by Bureau officials and by David Weintraub and Irving Kaplan, respectively 
Director and Associate Director of the National Research Project, WPA. 
20 
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largely offset the contributions of mineral discovery. Many once- 
famous metal camps have reached an old age that even $35 gold can- 
not rejuvenate. Other districts that still rank as major producers 
show clearly the handicaps of depletion. Gold mines on the Mother 
Lode are down to 5,300 feet. Butte has touched a depth of 4,100 feet. 
Magma at 3,600 feet and the Morning mine at 5,400 feet are in dis- 
tricts where increasing depth is a factor to be reckoned with. Michi- 
gan, earliest imons (fo great copper districts, has reached depths of 
6,200 feet, quite the deepest levels at which men have tried to win the 
base metals anywhere in the world. Meantime the average grade of 
ore mined has declined. "The average yield of mercury per ton of ore 
has dropped from 2.92 percent (New Almaden mine) in 1880 to 0.30 
percent in 1929. The average yield of copper has fallen from about 
60.2 pounds per ton of ore in 1880 (68.4 pounds in 1889, when Montana 
began to assume a more important place in production) to 28.2 pounds 
in 1929.2 In oil and gas the brilliant discoveries of new fields in the 
Southwest and California mask the impending exhaustion of many 
hundred old ones, and even in the bituminous-coal fields there are 
districts in which the finest seams are nearing exhaustion. In anthra- 
cite mining, 29 percent of the reserves are exhausted; from 1872 to 
1935 the average depth of workings has doubled, and the average 
thickness of the beds mined has been cut in half? In addition, the 
problem of mine drainage has so increased that today 33 tons of water 
must be pumped from the mines for every ton of anthracite raised 
from underground.* 

Some day depletion is likely to force a general increase in mining 
costs and in the price of mineral products. But thus far, with some 
exceptions, mineral technology has succeeded in offsetting the pressure 
of depletion and, broadly, in reducing both costs and prices. Cost 
comparisons in dollars and cents are much affected by changes in the 
purchasing power of the dollar and in wage rates, but except for the 
munitions shortage that accompanied the World War, mineral prices 
have shown & long-time downward trend in relation to the all-com- 
modity price index. In the years since 1879 the metals, especially, 
have dropped many points in comparison with the general level of 
prices. 

Large gains in efficiency.—This decline of mineral prices in the face 
of the growing handicaps of depletion has been made possible by great 
advances in efficiency. The changes are best measured in the output 
per man. In iron-ore mining, productivity per man increased from 
234 tons in 1880 to 2,560 in 1929. In coal mining—anthracite and 
bituminous —the increase was from 422 to 930 tons; in copper mining, 
from 9,290 to 44,900 pounds of metal; and in the production of phos- 
phate rock, from 90 to 1,206 tons. In several branches of mining, the 
increasing output per worker has been especially rapid in the period 
since the war. For the minerals as a group, lese the rate of 
increase has often fallen short of that in manufactured goods. 

2 Corry, A. V., Trends in Grade of Ore: WPA National Research Project (in preparation). 

3 Ashmead, D. C., Factors Influencing the Cost of Mining and Productivity al ein plovece in the Anthra- 
cite Region of Pennsylvania: WPA National Research Project (in preparation). 

* Ashmead, D. C., Water Pumped From the Mines of the Anthracite Region of Northwestern Pennsyl- 
vania: Trans. Am. Geophys. Union, 1937. 

3 Tryon, F. G., Read, T. T., Heald, K. C., Rice, G. S.,and Bowles, Oliver, Technology and the Mineral 
Industries: Rept. E-1, Mineral-Technology and Output-Per-Man Studies, National Research Project, 


WPA, in cooperation with the U. S. Bureau of Mines, Philadelphia, Pa., April 1937, chart 2. 
5 Tryon, F. G., Read, T. T., Heald, K. C., Rice, G. S., and Bowles, Oliver, work cited (footnote 5), chart 3. 
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The advance of mineral technology is a subject of deepest interest 
to the Bureau of Mines and to practical mining men.’ Next to the 
primary records of production and demand, the most important 
barometers of change in the mining industry are the trends in the use 
of manpower and in underground methods and equipment. For this 
reason the Economics Branch of the Bureau is seeking to develop 
adequate records of the labor force required in mining, of the man- 
hours expended per ton of product, installed horsepower, power con- 
sumed, tonnages produced by various mining systems, and mechanical 
equipment. 

Mechanization progress studied by WPA.—A beginning has been 
made in the analysis of these factors, particularly in coal mining. 
When, therefore, the Bureau was asked by David Weintraub, Director, 
National Research Project of the Works Progress Administration, to 
cooperate in a study of reemployment opportunities and recent changes 
in industrial techniques, the invitation could hardly be declined. The 
cooperation of the Works Progress Administration has enabled the 
Bureau to supplement its own resources of data and to recruit enough 
workers to review systematically the trends of output per man in the 
light of changing technology. Prelimin reports on certain phases 
of the inquiry have already been made.’ Detailed studies tracing the 
changes in output per worker, mechanical equipment, and mining 
methods are in process that will cover anthracite and bituminous coal, 
petroleum and natural gas, iron, copper, lead and zinc, phosphate 
rock, crushed stone, and certan other mineral industries. 

In many branches of mining, it is found that progress in under- 
ground technology has centered largely in the art of handling ground, 
the peculiar province of the mining engineer. This is illustrated by 
the shrinkage or caving methods developed to work massive ore 
bodies, such as the low-grade porphyry coppers. 

But along with these methods have come remarkable advances in 
the mechanization of tasks formerly done by hand. Improvements in 
mechanical equipment have characterized all departments of mining; 
but in the period since the war the outstanding development in 
mechanization below ground has been the replacement of hand shovel- 

ing by scrapers or power shovels. Any account of mining technology 
and its effects on requirements of manpower during the postwar years 
is therefore largely concerned with the application of mechanical 
loading. | 

Two ways of measuring advances in the use of machinery present 
themselves. "The first is to ask mine operators to report the number 
and type of machines in use and the tonnage handled therewith. 

Operating records for certain kinds of machinery in the coal mines 
have been kept since 1891. Coal-cutting machines were introduced 
in the eighties. From 5 percent in 1891, the year of the first survey, 
the proportion of the national output of bituminous coal cut by 
machine has increased to 84 percent in 1935, a proportion now close 
to the saturation point, though improvements in the speed and effi- 
ciency of the machines are expected to continue. The improvement 

? The lively interest in this field is indicated by the expositions held periodically by the American Mining 
ess, at which manufacturers of mining equipment display their newest wares to literally thousands of 

eoal- and metal-mine operators. 
¢ Tryon, F. G., Read, T. T., Heald, K. C., Rice, G. 8., and Bowles, Oliver, work cited (footnote 5); also, 
Merrill, C. W., Henderson, Chas. W., and Kiessling, O. E., Small-Scale Placer Mines as a Source of Liveli- 


hood in 1935, Rept. E-2, Mineral-Technology and Output-Per-Man Study, National Research Project, 
WPA, in cooperation with the U. 8. Bureau of Mines, Philadelphia, Pa,, May 1937. 
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in performance attained meanwhile is indicated by the increase in 
daily tonnage per machine from 51 in 1891 to 136 in 1935. 

Thirty years later mechanical loaders first entered the field. The 
initial systematic record of numbers of loading machines used was 
reported by the coal-mine operators to the Bureau of Mines in 1923. 
At that time the tonnage of bituminous coal loaded mechanically was 
found to be 1,879,000 tons, reported by 60 mines. From this level 
the tonnage mechanically loaded increased to 47,177,000 tons, pro- 
duced by 317 mines in 1935. 

Recording mechanical equipment as a feature of the annual statistics 
of mine operation has proved of wide interest to the coal industry, and 
the Bureau plans to extend it to metal mining and the production of 
the nonmetals as well. However building up complete records from 
the operating side requires many months of correspondence and field 
work because of the great number of mines to be covered and the 
necessity of accounting for all before the inventory of equipment 
can be deemed complete. With 6,300 producing units to be can- 
vassed in the bituminous-coal industry alone, plus several thousand 
metal mines, large and small, and other thousands of nonmetallic 
operations, a direct census of mines and quarries necessarily consumes 
months or years. 

Manufacturers’ reports as index of trends.—Fortunately, there is an 
alternative way to ascertain quickly the outstanding changes in 
mechanization—to draw upon the experience of equipment manufac- 
turers. Twenty-eight manufacturers produce 99 percent or more of 
the loading equipment supplied to coal mines in the United States, 
and even fewer fill the needs of the metal mines and quarries for such 
equipment. If manufacturers are disposed to cooperate and appre- 
ciate the importance of such records, a bird’s-eye view of the change in 
mechanical equipment can be obtained easily and quickly. Where 
the census of mines themselves takes many months, a summary of 
manufacturers’ shipments can be completed soon after the new year. 

The two papers that follow illustrate the possibilities of such manu- 
facturers’ reports as an index of the advance in mining practice. The 
first, dealing with mechanical loading in coal mines down to the end of 
1936, was completed and published on February 10, 1937. The 
second, which deals with metal mines, covered a wholly uncharted 
field; yet here a substantially complete count down to the end of 1936 
was in print by May 15. The preliminary articles, made available to 
the mining industry by courtesy of The Mining Congress Journal ? 
ër T Engineering and Mining Journal,? are here given in more 

etall. 

Records of manufacturers’ shipments are not a substitute for operat- 
ing records of machine performance, but the two supplement each 
other usefully. With the help of the mining companies that furnish 
information on production, the Bureau will spare no effort to develop 
for all branches of mining adequate records of machine equipment, 
man-hours and kilowatt power-hours per ton, as well as additional 
information on operating performance. Reports of manufacturers’ 
shipments improve the accuracy of this work and permit early deter- 
mination of trends. It is hoped that the following surveys can 

* Plein, L. N., and Tryon, F. G., sales of Mechanical Loading and Cleaning Equipment for Use in Coal 
Mines in 1936: Min. Cong. Jour., February 1937, pp. 57-60 


19 Plein, L. N., Berquist, F. E., and Tryon, F. G., Mechanical Loading Underground—a New Survey: 
Eng. and Min. Jour., vol. 138, no. 5, 1937, p. 241. 
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be continued in the future, maintaining an up-to-date indicator of 
technical progress. 


MECHANICAL LOADING IN COAL MINES 
By L. N. PLEIN AND F. G. TRYON 


Total units sold in 1936.—A substantial increase in the use of 

mechanical loading devices in both anthracite and bituminous-coal 
mines is indicated by manufacturers’ shipments in 1936. 
. Reports courteously furnished by 28 manufacturers are summarized 
in the following table. Sales of mobile loaders reached a total of 344 
units, nearly treble the figure for 1935 and larger than that reported in 
any previous year. Sales of conveyors were reported as 972 units, an 
increase of 47 percent over the year preceding. Sales of scrapers or 
scraper hoists increased 27.3 percent. Sales of pit-car loaders, on the 
other hand, were less than in the year before. 


Units of mechanized loading equipment sold to anthracite and bituminous-coal 
mines, as reported by identical manufacturers, 1933 to 1936, inclusive 


Percent in- 
crease (+) 
1938 1934 1935 1936 or decrease 
(—), 1936 
over 1935 


Conveyors EE ; 
Piter loaders......................... Ll clll sl. 18 26 28 11 — 60. 


! Includes hand-loaded conveyors and conveyors equipped with duckbills and other self-loading heads. 


Total sales, by States.—Shipments of mechanized loading devices of 
one type or another were made to 19 States in 1936. Nearly every 
important producing State is represented in the list. In many of the 
smaller States it is impossible to show the number of machines of each 
type sold without disclosing the business of individual manufacturers. 
However, the total number of units shipped to each State or region 
during the year is listed below. The kinds of machines sold are indi- 
cated in & parallel column, the abbreviation L standing for mobile 
loaders, S for scrapers, P for pit-car loaders, and C for all types of 
conveyors, including those equipped with loading heads. "The several 
types are arranged in the rough order of their capacity. Thus, for Ohio 
a total of 72 units is shown, followed by the letters L, C, and P, 
indicating that the highest capacity was in the form of mobile loaders, 
followed by conveyors and pit-car loaders. 
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Total number of units of mechanized loading equipment shipped for use in each 
State or region 1n 1936 


[Lz mobile loading machines; P=pit-car eder bilia] Pan; C=conveyors, including those with 
uc 


Numberof| Types of 
units of equipment 
all types | in approxi- 

ge in| mateorder 

1936 of capacity 


BITUMINOUS COAL 


Northern Appalachian States: 
Pennsvlvania-—western. ene eee eee 93 


L. C. 
Pennsylvania—central, and Marveland. LLL cL c Ll ll ll ll 53 | C, L, S, P. 
IT 1. aeui A M i ee oe ub EE EE 72| L, C, P. 
Southern Appalachian States: 
West Virginia—northern..... 2 lc cL 2 LLL ccc ccce ccena ce eee eere 87 | L,C. 
West Virginia—southern .. 2... 2 Ll cl c cc Lc ee 258 | L, C, S. 
As EE EE E EE 41 | C, L, 8. 
: Eastern Kentucky LL oo 2 RE EN Al|L,C. 
Alabama and "Tennessee LL ccc ccc cL cce secans esc eee eee ee 71 | C, 8, L, P. 
Middle Western States: 
MOS soot ee eee A eh ce el deal eet 98 | L, C. 
o EE A O 38 | L, C, P. 
Trans-Mississippi States: 
Arkansas, Iowa, and Oklahoma. ........... 2 2c c ccc ccce cllc ccce 2er ooo 39 | C,8. 
Colorado and New Mexico. ...... 22. cL Lc LLL Lc ccce eec aee eee eee 71| C, L. 
Montana and Washington... IO| L, P,C 
EE EE EE 12| L,C. 
WYOUInIDE AAA A eee eee Ene mee 48 | C, L. 
Total DItuminous. -csocnsocosseosecudesquesccedtoubqsiasdsaa emi es E E ed 1,032 | L, C, 5, P 
ANTHRACITE 
Pennsylvania aere dee 323 | C, S, P. 
Grand e EE 1,355 | L, C, S, P. 


1 Includes a few units in western Kentucky. 


Installations versus replacements.—A point of much interest is the 
extent to which sales of equipment represent replacement of old 
machines, as opposed to new installations. The information collected 
did not separate replacements accurately, but some light is thrown 
on the question by classifying the purchasing companies into those 
that had made use of equipment of the type sold during the preceding 
year and those that had not. "This is done in the follovine tabula- 
tion. Thus, it was found that a total of 101 bituminous-coal-mining 
companies had received shipments of mobile loaders in 1936. Of 
these, 39 companies had made use of mobile loaders during 1935. 
There were, however, 62 other companies buying mobile loaders in 
1936 that used none in 1935. The separation is not clear-cut, since 
numerous mining companies that used mobile loaders in 1935 bought 
more machines in 1936. On the other hand, there were doubtless 
mines that purchased machines in 1936 to replace loaders bought 
some years ago and not used in 1935. The table, however, is sufficient 
to indicate that the bulk of shipments in 1936 undoubtedly repre- 
sented additions rather than replacements. 

À similar conclusion is indicated by the record of shipments of 
conveyors. 
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Number of bituminous-coal-mining companies purchasing new mechanized loading 
equipment in 1936 ! 


Buying mobile loaders Buying conveyors 1 
Companies | Companies Companies 
that used that Compans that 
mobile did not use Avex ors did not use 
loaders in | mobile load- Ser os conveyors 
1935 ers in 1935 in 1935 
Northern Appalachian States: 
Peansylvania and Maryland............... ) 3 15 { 6 10 
E BESCH, Eeër Del ENEE 12 
Southern Appalachian States; 
West Virginia and Virginía................ 5 30 14 29 
A e EE ) 2 6 
ALADO ai edu 4 14 
BRI S o A CA A 
Middle oe States: 
ero] EE 13 
LKE sete wis coo as eso dux ees BE ac e 4 ) n 2 2 
Trans- Mississippi States: 
Arkansas, Colorado, Iowa, New Mexico, 
Oklahoma, Utah, Washington, and Wy- 
DÜIDHE.-. cd seid AA 9 20 
Total bituminous........................ 39 62 35 87 


1 In addition, 8 companies bought scrapers, of whom 3 used scrapers in 1935 and 5 did not. Also, 5 compa- 
nies bought pit-car loaders, of which 2 used pit-car loaders in 1935 and 5 did not. 

2 Includes conveyors equipped with duckbilis and other self-loading heads, and hand-loaded conveyors 
other than pit-car loaders. 


Units shipped compared with units in use.—The changing demand 
for the several major types of equipment is indicated by the following 
table comparing the number of units in use from 1928 to 1935, in- 
clusive, with new shipments in 1936. The number of mobile loaders 
in active use, as reported by bituminous mine operators, increased 
from 397 in 1928 to 657 in 1935. The shipment of 344 mobile loaders 
during 1936 was thus equivalent to more than half the total number 
previously in use. The shipment of conveyors in 1936 likewise 
constituted a large fraction of the number previously installed, as 
reported by the operators, especially in the bituminous fields. Be- 
cause of uncertainties in definition of what constitutes a conveyor, 
the record of sales is not wholly comparable with the record of the 
number previously in use, but the fact of a large increase is clear. 
The number of scrapers sold, despite the increase over 1935 sales, 
was comparatively small compared with the numbers previously 
used. In the bituminous fields, the number of scrapers in use reached 
a peak in 1930 and has since declined. In the anthracite fields, the 
number of scrapers continued to increase down to 1934, declining 
slightly in 1935. Installations of pit-car loaders reached à maximum 
in 1931 and have since declined in both the bituminous-coal and 
anthracite mines. 
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Sales of mechanized loading equipment in 1936 compared with total number of 
machines in active use in preceding years 


Number of machines in active use, as reported by mine |Number 


chines 
sold in 
1936, as 
reported 
1928 | 1029 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 by 28 
manu- 
facturers 
Bituminous-coal mines: 
Mobile loauing machines... ... 397 488 545 583 548 523 534 657 344 
Scrapers. l.l. 130 126 150 146 128 93 119 78 19 
Pit-car loaders................. 1,040 | 2,521 | 2, 876 | 3,428 | 3, 112 | 2, 453 | 2, 288 | 2, 098 9 
Conveyors equipped with 
duckbills and other self-load- 
ing heads. ................... 82 99 140 165 159 132 157 179 
Hand-loaded conveyors: 3 660 
Number of conveyor units.| (!) (1) (1) (1) (1) 525 574 670 
Number of mines at which 
USPO Ro 119 130 142 152 136 114 114 136 3116 
Anthracite mines (Pennsylvania): 
Mobile loading machines...... b 11 18 14 DR elem 
BOTBDOLS. o cee alee UE 302 350 384 457 479 455 517 507 9 
Pit-car loaders................. 28 24 19 25 22 2 
Conveyors equipped with 
duckbills and other self-load- 
ends A See 184 355 421 1 17 12 13 30 ? 312 
Hand-loaded conveyors, num- 
ber of units. ................. 547 818} 940 | 1,338 | 1, 563 


! Number of units not reported in these years. 
3 Reported as “conveyors (room, face, and entry)”, "shaker drives”, and “duckbills.” The figures of 
number sold in 1936 are not exactly comparable with the number in use in 1935, because of uncertainties in 


defining what constitutes a conveyor. 
3 Represents number of bituminous mining companies to whom conveyors were sold in 1936. Of these, 
32 companies were mining with conveyors in 1935, and 84 were not. 


Percent of deep-mined output mechanized.—In 1935, over the country 
as a whole, 13.5 percent of the underground production of bituminous 
coal and 21.2 ob the anthracite was loaded with the aid of mechan- 
ical devices. The figures include coal handled on pit-car loaders 
and hand-loaded conveyors as well as with mobile loaders, scrapers, 
and duckbills. In the past, the geographical distribution of me- 
chanical loading has been much affected by physical conditions 
and by differentials in wage rates. The areas where mechanization 
had advanced farthest down to the end of 1935 were the Northern 
Rocky Mountain States, Illinois, and Indiana, areas where seam con- 
ditions were favorable and where, during the period from 1923 to 1933, 
wage rates, by comparison with the southern and eastern fields, were 
relatively high. In 1935, 89.8 percent of the deep-mined output of 
Wyoming was mechanically loaded. In Montana, the proportion 
was 80.1 percent, in Indiana 62.5, and in Illinois 55.3. In the Appa- 
lachian States, on the other hand, the proportion mechanically faded 
was much smaller, though a few companies had successfully applied 
mechanization there, also. In 1935, the proportion of the West 
Virginia output mechanically loaded was 2.1 percent and that of 
Kentucky 1.3 (table 25, chapter of Yearbook on Coal). 

Regional distribution of mechanized capacity.—Recently, market 
conditions and the trend of wage rates have tended to stimulate 
mechanization in the Appalachian region, and a large part of the 
sales of equipment reported by manufacturers in 1936 went to the 
bituminous fields of the East and South. Figure 16 shows, in gener- 
alized form, the regional distribution of sales in relation to preexisting 
capacity. In this map the tonnage loaded mechanically by all devices 
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in 1935 is shown by the black columns. To these has been added in 
white a rough indication of the capacity of the equipment purchased 
in 1936.!! Accurate figures of the increase in actual tonnage mechani- 
cally loaded must await the detailed reports of mine operations dur- 
ing the year, but meanwhile the map may suffice to indicate the areas 
where sales of equipment were most active. 

The largest installations of mechanical loading equipment seem to 
have been made in West Virginia, where the monthly report of the 
State department of mines gives & current record of the increase in 
Wéi mechanically mined. During 1936, 2,353,729 tons of coal were 
loaded on conveyors in the State, and 6,348,920 tons were produced 
by mobile loaders, scrapers, and other devices eliminating hand shovel- 
ing. The total loaded with the aid of mechanical devices was thus 
8,702,649 tons for the year. In 1935, the total for the State, as 
reported to the United States Bureau of Mines, was 2,059,322 tons. 
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FiGURE 16.—Tonnage of coal mechanically loaded in 1935 and approximate capacity of new equipment 
shipped in 1936. 


Black columns represent the tonnage loaded with mechanical devices, including conveyors, in 1935. 
Capacity of new equipment shipped in 1936 is indicated by white extensions at top of columns. 


The increase indicated for West Virginia is continuing into 1937. In 
April 1937 the report of the State department indicated that 12.6 per- 
cent of the State output was loaded with conveyors or loaders com- 
pared with 2.1 percent as late as 1935. 

The data so far available to the authors are not sufficient to permit 
an estimate of the total tonnage mechanically loaded in the bitumi- 
nous-coal industry in 1936. Eugene McAuliffe has recently stated, 
“When 1936 figures are made available * * * a possible total of 
60,000,000 tons may be shown." ” 

Reports to the Pennsylvania Department of Mines indicate a total 
of 11,019,235 tons of anthracite loaded mechanically in 1936 as against 
9,279,057 tons reported to the Bureau in 1935. 

11 Allowances for capacity sold in 1936 are based upon the reported number of machines sold during the 
year and the Sverige tonnage loaded by machines of similar type in 1935, as shown by detailed reports of 
e Bureau of Min 


mine operators to 0 es. 
12 Mining and Metallurgy, January 1937, p. 37. 
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REGIONAL DISTRIBUTION OF MACHINES, BY TYPES 


The maps in figures 17 to 20 are designed to ios out the striking 
differences in the regional distribution of the peeps types of loading 
machinery over the coal fields of the country. Differences in seam 
conditions have led to the selection of equipment considered by the 
operator best suited to local needs. The existing distribution of 
equipment is affected further by the past variations in wage scales 
already cited and by the dates at which the equipment was installed. 
Operators who invested in one type of equipment in 1927 might 
choose a different type in 1937. It is recognized that machines 
successful in one area may fail in another, and the problem of selection 
is the subject of active discussion. Improvements in design and in 
operating practice are adapting mobile loaders to conditions formerly 
thought suited only to conveyors &nd vice versa, and the future 
distribution of equipment may differ widely from that of today. 

Mobile loading machines.—Figure 17 shows the location of mobile 
loading machines that had been installed underground in coal mines 
down to January 1, 1937. It includes all machines reported as in use 
by mine operators during 1935 pue the shipments reported by manu- 
facturers in 1936. The map, therefore, gives a trustworthy picture 
of the regional distribution of mobile-type machines down to the 
beginning of 1937. 

he map shows in outline the important coal-mining counties that 
produce 100,000 tons or more in a normal year. Each black dot 
represents four loaders (or major fraction of four), and the hollow 
circles represent counties in which there are one or two machines 
only. Counties left blank were using no machines of this type, so far 
as known, at the beginning of 1937. 

Mobile loaders represent the largest unit investment and have the 
largest hourly capacity of the several types of machines. Where con- 
ditions favor their use mobile loaders therefore effect the largest savin 
in labor, and in 1935 they produced more bituminous coal than a 
other types of machines combined. "The conditions favoring mobile 
loaders are thick seams, good roof, flat or gently dipping beds, and 
the absence of thick partings or bands of impurities in the seam. 
Naturally, these factors rarely exist in ideal combination, and mobile 
loaders have been successfully used in many localities under more 
difficult conditions. Various designs of mobile loaders are available 
to work seams as thin as 30 inches. 

Machines of this type, however, have been used most widely in certain 
clearly marked areas. "These include the thick beds of the Illinois- 
Indiana field; Carbon County, Utah; Carbon and Sheridan Counties, 
Wyoming; the Roundup field of Musselshell County, Mont.; and, 
within the last 2 years, the Pittsburgh bed in northern West Virginia 
and the Logan field of southern West Virginia. The Pittsburgh bed 
in Pennsylvania and eastern Ohio has been the scene of persistent 
and determined effort to adapt mobile loaders under difficult roof con- 
ditions; and considerable success has been attained, with promise of 
more hereafter. 

An obstacle to the use of mobile loaders—and of other machines 
that eliminate hand shoveling entirely—is the presence of dirt bands 
or partings in the coal. Hand loading affords an opportunity to miners 
to reject the impurities as they shovel the coal. Loading machines 
cannot do this, and unless the problem can be handled by improve- 
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ments in face preparation, the partings being cut out before the face 
is shot, it may be necessary to install mechanical cleaning equipment 
on the surface at considerable expense. Many mines installing mobile 
loaders have therefore put in mechanical cleaners as well; and where 
the economies underground are large, the added expense in preparation 
has been readily absorbed. But in still other cases the cost of me- 
chanical cleaning favors the selection of alternative types of under- 
ground equipment. 

Duckbills.— Self loading conveyors, of which those equipped with 
duckbills are by far the dominant type, combine virtual elimination 
of hand shoveling with the transport function of conveyors. Duck- 
bills are therefore handicapped by partings or impurities in much the 
same way as are mobile loaders. Duckbills have found their greatest 


FIGURE 17.— Distribution of mobile loading meena SE underground in coal mines at the beginning 
O! : 


The map shows in outline the counties producing 100,000 tons or more of coal in a normal year. Each black 
dot re ts four mobile loading machines. Counties in which one or two machines only were installed 
are indicated by circles. Other counties were using no machines of this type in 1936, so far as known. 


utility in areas where the seams pitch too steeply for the ready use of 
mobile-type machines, and many of the areas showing use of duckbills 
in figure 18 are characterized by moderate to steep dips. Duckbills 
have also been employed to advantage in thin seams especially 
adapted to conveyor mining and are used in this way in the anthracite 
and a number of the bituminous fields. In 1935, 30 machines were 
reported by operators in the anthracite region and 179 in the bitu- 
minous fields. Duckbill-equipped conveyors have been most widely 
employed in the mines of southern Wyoming, where these machines 
were invented and originally developed. 

Scrapers.—Installations of scrapers are indicated in the same map 
(fig. 18) by the symbols X and Y. By far the greatest centers where 
scrapers are employed are the Northern and Western Middle anthra- 
cite fields, and in several counties of the anthracite region so many 
scrapers are used that the county appears on the map as solid black. 
In 1935, 507 scraper units were in active use in the anthracite region, 
and manufacturers reported sales of 9 additional units to this area 
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in 1936. However, the number of new installations is now small 
compared with the number of conveyors. 

In the bituminous-coal fields scrapers have been retarded by two 
factors of little consequence in the anthracite region. Where the coal 
is friable scrapers may greatly increase degradation, and where the 
bottom is soft they may scour up dirt and increase the ash content 
of the product. Partly for these reasons the total number of scraper 
installations in the bituminous-coal fields has been declining since 1930. 

Under certain conditions scrapers are used to advantage, particularly 
in narrow or long wall work, in thin or inclined beds. Among the 
centers of present use are Indiana County, Pa.; Walker County, Ala.; 
Colfax County, N. Mex.; and southern Wyoming. 

In Arkansas and eastern Oklahoma a modification of the scraper 
idea, known as the scow, has been used with marked success in mining 
thin seams. Scows are more cousins than brothers of scrapers. They 
consist of a steel plate which is pushed into the kerf or undercut made 
with the cutting machine. The coal is then broken onto the scow and 
dragged to a loading platform. Scows, therefore, avoid the degradation 
and the mixing of bottom impurities with the coal which often handicap 
scrapers proper. 


| 


FIGURE 18.— Distribution of duckbill-equipped conveyors and of scrapers installed underground in coal 
mines at the beginning of 1937. 


Pú-car loaders.—The period of greatest activity in the installation 
of pit-car loaders was 1927 to 1931. During that period great num- 
bers of these machines were introduced in the mines of Illinois and 
Indiana and, to a smaller extent, in certain other fields. Pit-car loaders 
involved a much smaller investment and less modification of standard 
room-and-pillar practice than other types of loading machinery. Al- 
though the savings in labor were less than with mobile-type machines, 
at the wage scale then prevailing in the Middle West pit-car loaders 
permitted a definite reduction in cost. In late years few new machines 
of this type have been sold. Large numbers remain in use, however 
(fig. 19). The centers of greatest activity are the Belleville and Cen- 
tral Tllinois fields; the Southern Tllinois field; the Danville district of 
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Illinois; Indiana; the Pittsburgh bed in Pennsylvania; and St. Clair 
and Jefferson Counties, Ala. 

Pit-car loaders, however, appear in smaller numbers in some other 
fields of the country, and there are undoubtedly possibilities for their 
successful application. 

Face conveyors.—Figure 20 shows the distribution of the hand- 
loaded conveyors installed underground down to the end of 1936. 
The figures include all types of conveyors—chain, shaker, or belt— 
except those equipped with duckbills, which have been previously 
shown in figure 18. 

The number of conveyor installations has been increasing rapidly 
in both the anthracite and bituminous-coal fields. In the anthracite 
region conveyors have established themselves as the dominant type 
of loading machinery and in 1935 handled about 70 percent of the 
tonnage loaded with mechanical devices. In the bituminous-coal 
fields the conveyors have increased their share of the total tonnage 
mechanically loaded from 13.4 percent in 1928 to 16.3 in 1935. 


FIGURE 19.—Distribution of pit-car loaders installed underground in coal mines at the beginning of 1937. 


Up to the present the labor savings effected with the use of convey- 
ors have been much smaller, on the average, than with mobile-type 
machines. Conveyors do not eliminate hand shoveling, though they 
greatly reduce the labor by reducing the height to which miners must 
lift the coal and the distance to which they must cast it. Some recent 
conveyor installations, however, suggest that past performance is far 
from indicating their future potentialities. 

Conveyors have been found applicable under certain conditions 
where mobile-type loaders are handicapped, and they are the type of 
machine most widely used in thin beds. Beds too thin to viel the 
concentration of tonnage that makes best use of the higher capacities 
of mobile loaders have been worked successfully with conveyors. 
Moreover, the conveyors perform a function of transport, and where, 
as sometimes happens, they eliminate expensive brushing of top or 
taking up of bottom to provide clearance for mine cars and mules or 
locomotives, they may effect substantial savings. Inclined seams are 
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no obstacle to conveyors of suitable design, and some dips too steep 
for application of mobile-type loaders have therefore been mechanized 
in this way. 

A further advantage of conveyors is their adaptability to the work- 
ing of seams containing partings or impurities. As the coal is shoveled 
onto conveyors by hand, opportunity is offered for hand-picking of 
refuse, much as with hand-loading proper. If necessary, inspectors 
can be stationed along the conveyor lines, and the car trimmer who 
tends the discharge end of the conveyor is universally instructed to 
watch for pieces of slate as the coal passes into the mine car. With 
these possibilities for hand cleaning, conveyors can be installed 
without material sacrifice of quality in a seam where the amount of 
impurities would necessitate installation of mechanical cleaning if the 
loading were mechanized with mobile-type machines. 


FIGURE 20.— Distribution of hand-loaded conveyor noraen underground in coal mines at the beginning 
of 1837. 


As might be expected from these considerations, conveyors are 
little used in the thick, flat seams of Illinois and Indiana, and, in 
general, the areas where the mobile loaders are most widely used have 
shown little interest in conveyors. The largest single field for 
conveyors has thus far been the Pennsylvania anthracite region, 
where there has been an extraordinary development in the use of 
such machines, particularly those of the shaker type. In the bitumi- 
nous-coal fields the areas of greatest activity are the low-volatile 
districts of central Pennsylvania (especially Cambria, Somerset, and 
Indiana Counties), Alabama, Arkansas, southern Wyoming, and the 
Roslyn field of Washington. Within the last 2 years, the use of 
conveyors has spread rapidly in the Southern Appalachian region, and 
numerous installations are reported in both the low- and high-volatile 
districts. Western Pennsylvania, also, reports active interest in the 
possibilities of conveyor mining. 

Combined installations.—The maps showing the present distribution ` 
of machines emphasize the fact that expert opinion regarding the 
selection of mechanical loading equipment is in & state of flux and 
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that new adaptations are likely to appear. One possible develop- 
ment which deserves watching 1s the combination of mobile loaders 
and conveyors in the same mine, a system that should yield economies 
both in loading and in transportation. 

Sales, by regions, in 1936.—The location of sales of new equipment 
made in 1936 cannot be shown in detail without disclosure of the 
business of individual manufacturers. Insofar as the figures can be 
properly broken down, they are given in tables 28 and 29 of the section 
on Bituminous coal in the Coal chapter of the Yearbook. 


MECHANICAL LOADING IN METAL AND NONMETAL MINES 
Bv N. L. PLEIN, F. E. Berquist, AND F. G. TRYON 


Mechanical loading with both scrapers and power shovels estab- 
lished itself underground in the metal mines even earlier than in coal 
mines, and there is an extensive technical literature on the problems of 
mining practice that it has raised. Up to the present, however, there 
have been no statistics to show either the number of machines or the 
tonnage of ore mechanically loaded. 

The figures here presented are no more than a reconnaissance, 
designed to indicate the trends of mining practice in the application 
of loading machinery. If omissions are noted, the authors will wel- 
come criticism or supplementary data that will make the record more 
complete." 


TONNAGES MINED UNDERGROUND AND THE FIELD OF MECHANIZATION 


Some idea of the potential use of subsurface loading equipment may 
be gained by reviewing the tonnage of minerals now produced by 
underground mining in the United States. The metals and the 
nonmetals will be briefly considered. 

Metallic ores.—Not counting the 71,000,000 tons won from open 
pits, wbich represent another phase of mechanization, the following 
table shows a total of more than 98,000,000 tons of ore produced from 
underground. 


Tonnages of ore classified according to mining methods at metal mines producing 
$100,000 or more in 1929 


(Quoted from C. W. Wright, Mining Methods and Costs at Metal Mines of the United States: Inf. Circ. 
6503, Bureau of Mines, 1931, p. 6. The 405 mines covered produce 95 percent of the total output of metallic 
ore. Figures in short tons} 


Silver, a: ER Percent CE 
ead, and | Iron ore, ota of tot See 
Mining method ore, tons | zinc ore, | tons tons, ore | tonnage Bons f 
of ore a 
labor 
Underground: 
S8quare-set................. 7, 819, 062 4. 24.8 
Cut-and-fill............... ; ,575| 2, 556, 112 l. 6.8 
Bbriokage 11, 031, 148 6. 9.0 
Open-stope...............- 35, 256, 673 20. 24.6 
"POD SNGINE oo needles A leac mes 1 15, 904, 288 9. 9.1 
Sublevel caving...........|..........|].-.-......|.........- 7, 303, 976 4. 4.3 
Block caving..............|.......... (51 18, 576, 196 10. 7.2 
Total underground...... Ys, 450, 455 58.0 85.8 
‘ace: 
Open-pit..................].-........ , 883, 71, 488, 911 42.0 14.2 
Grand total............. 6, 401, 798164, 501, 947121, 299, 748/77, 765, 8731169, 969, 366 100. 0 100. 0 


13 The authors are indebted to Chas. F. Jackson, chief engineer, Mining Division, and E. W. Pehrson, 
Metal Economics Division of the Bureau of Mines; also to J. R. Thoenen, George C. Heikes, and H. P. 
Sweeny, of the Bureau, for field notes and criticism. 
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A review of the systems of mining used should give a rough idea 
of the outer limits of possible mechanization. That the limits are 
necessarily uncertain, any mining man will realize. No two mines 
are alike, and the statistical groupings conceal a great variety of con- 
ditions. Each mine in such a count has to be classified according to 
the dominant method employed, yet numerous mines utilize more 
than one method to meet local variation in conditions. Hence the 
same mine may profitably employ mechanical loading devices in one 
section and gravity or hand loading in another. 

On the other hand, nearly all mines produce some ore from develop- 
ment work, and the marked savings in cost or increase in speed often 
obtained by mechanical loading in drifts and headings indicate that 
in the future all mines may load some ore mechanically. 

It appears at once that most of the 7,800,000 tons mined with 
dee can hardly be machine loaded, either because of closeness 
of timbering or other factors. The most that can well be anticipated 
here is & gradual shift to other systems of mining, which in some in- 
stances may offer greater scope for mechanization.!* 

On the other hand, a much larger fraction of the total tonnage is 
mined by methods in which the work of loading into cars and even 
the movement of ore within the stopes is accomplished by gravity. 
Bituminous-coal engineers envy metal miners their opportunity to 
tunnel under the mineral and draw it out in this way, and it seems 
clear that no effort will be spared to make gravity do the work and 
that the proportion produced by block caving and by shrinkage will 
tend to increase, wherever the ore bodies are suited to those methods. 
Even here there may be room for auxiliary employment of loading 
machinery, as scrapers are used at Climax, Colo., in working a massive 
deposit adapted to shrinkage or caving. 

his leaves the tonnages produced D. open-stope, top-slicing, sub- 
level-caving (in the Lake Superior iron country), and cut-and-fill 
methods the principal candidates for mechanical loading. Indeed, 
in many mines using these methods the application of scrapers or power 
shovels is already far advanced. 

The table, however, shows nothing of the large amount of country 
rock it is often necessary to handle either in accessory construction or 
in current development work. Recent experience emphasizes the 
savings of power loading in driving tunnels or headings, whether in 
rock or ore. The aggregate tonnage involved is great, and it offers 
one of the principal fields for mechanical loading below ground. 

Nonmetals.—Finally, it is necessary to reckon with the surprisingly 
large tonnage of nonmetallic minerals now obtained from underground 
workings. Some idea of the possibilities in this direction is given by 
the following table, which indicates a total of 18,528,000 tons of crude 
material taken from underground in the year 1929. Much of this is 
already mined mechanically, and still more is likely to be. 


4 Wright, C. W., Mining Methods and Costs at Metal Mines of the United States: Inf. Circ. 6503, Bureau 
of Mines, 1931, pp. 32-33. 
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Approzimale tonnage of the principal nonmetals produced by underground 


mining, 1929 
(Wherever possible, figures represent the tonnage of crude material hoisted before beneficiation) 
Short tons mined Short tons mined 
underground underground 

Limestose 1... 11, 108, 317 Fluorepar AERE 130, 000 
Gypeum.....-.--..-.--- 2, 708, 711 | Phosphate rock (1935)... 113, 928 
Rock ah . 2... 2, 118, 010 | Miscellaneous nonmetals. 500, 000 
lee 786, 874 ————— 
Pyrites (1935)... 566, 961 18, 527, 801 
Potash (1935) ............. 500, 000 


! Census of Mines and Quarries, 1929, pp. 369 and 393. The figures for clay represent only enterprises 
whew product was sold as clay and dodo Pinme operations of clay-products manufacturers. In addition, 
reddes of clay were mined by companies producing from both underground and surface workings at 

operation. 


TOTAL NUMBER OF LOADING UNITS SOLD 


Sales of scrapers and shovel loaders to operators of metal and non- 
metal mines in each year from 1923 to date are summarized in the 
table following: 


Number of scraper loaders and shovel loaders sold for use underground in metal and 
nonmetal mines 


[Figures represent sales to mines in the continental United States, not including exports or sales to con- 
tractors on construction projects. Subject to revision] 


This information is based primarily upon reports from 11 manu- 
facturers of shovels and 8 manufacturers of scrapers and scraper 
hoists. Direct reports could not be obtained on one make of shovel 
no longer actively produced, and one manufacturer of hoists had not 
reported when the books were closed. To round out the figures, an 
estimate has been included in these two cases, derived from lists of 
installations furnished by State mine inspectors and by correspondents 
in the field. 

The following manufacturers of mechanical loading equipment have 
cooperated for the purpose of this inventory: 


Manufacturers of underground scraper loaders or hoists 


Sullivan Machinery Co., Chicago, Ill. 
Gardner-Denver Co., Quincy, Ill. 
Lake Shore Engine Works, Marquette, Mich. 

an Manufacturing Co., Chicago, Ill. 
Vulcan Iron Works Co., Denver, Colo. 
Vulcan Iron Works, Wilkes-Barre, Pa. 
Lidgerwood Manufacturing Co., Elizabeth, N. J. 
Sauerman Bros., Chicago, D. 
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Manufacturers of underground shovel loaders 


The Eimco Corporation, Salt Lake City, Utah; Eimco-Finlay loader. 

Gardner-Denver Co., Quincy, DL: Gardner-Denver loader. 

Nordberg Manufacturing Co., Milwaukee, Wis.; Nordberg-Butler shovel. 

Goodman Manufacturing Co., Chicago, Ill. (with St. Louis Power Shovel Co.); 

Conway and Goodman power shovels. 

The Thew Shovel Co., Loraine, Ohio; Thew and St. Joe type shovels. 

The Marion Steam Shovel Co., Marion, Ohio; Marion shovel. 

Allis-Chalmers Manufacturing Co., Milwaukee, Wis.; Hoar shovels. 

Harnischfeger Corporation, Milwaukee, Wis. 

Jeffrey Manufacturing Co., Columbus, Ohio; Mobile loaders. 

Myers Whaley Co., Knoxville, Tenn.; Myers Whaley shoveling machine. 

The Osgood Co., Marion, Ohio; Osgocd shovels. 

The total number of machines sold to metal and nonmetal mines 
during the 14-year period from 1923 to 1936 is placed at 419 shovel 
loaders and 3,752 scrapers. These figures undoubtedly include many 
experimental installations, which were sometimes only partly suc- 
cessful and sometimes even abandoned. In coal mining, for instance, 
there are records of 459 mines which at one time or another have tried 
mechanical loading without adopting it as standard practice, at least 
down to the end of 1936. Difficulties in the design of machines, in 
local seam conditions, and in adaptation of mining methods have 
combined with market and wage-rate factors to delay wider use of 
coal loaders. A similar record of trial and error has undoubtedly 
occurred in the metal mines.'* These cases of partial success or failure 
are no more than enough to suggest the need of careful study of local 
conditions and comparison of the alternative types of equipment 
avallable before making the investment in loading machinery. 


SCRAPER LOADERS 


Details of the early installations of scrapers underground will be 
found in a monograph by C. E. van Barneveld on mechanical loadin 
in metal mines. Figure 21 picks up the trail where van Barneveld 
left itin 1923. By that time scraper loading was going forward with 
a rush. The pioneer installations in the Michigan copper mines and 
the Lake Superior iron ranges in 1915-17 and in the Tri-State area in 
1919 had proved the possibilities of scrapers at a time when shortage 
of manpower and rising wages focused the attention of managers 
upon labor-saving devices." In the post-war years, declining prices 
both of iron and the nonferrous metals further stimulated the search 
for cost reduction. Throughout the period from 1923 to 1929, sales 
of scraper equipment continued in large volume. Indicative of the 
savings effected is the record of Gogebic County, Mich., where the 
output of iron ore per miner per day is reported to have increased 
from 2.91 tons in 1923 to 5.96 ın 1929.8 

By far the largest number of machines went to the iron country of 
Michigan and Minnesota and to a smaller extent Alabama, the peak 
in number sold being reached in 1929. The great depression fell with 
exceptional severity on the iron industry, and sales of equipment 
18 Trans. Am. Inst. Min. and Met. Eng., vol. 72, 1925, pp. 67, 261, 300, 365, 412; vol. 96, 1931, p. 46. Ander- 
son, C. N., Mining Methods and Costs and the Interstate Zinc & Lead Co.'s Hartley Mine, Tri-8tate 
Zine and Lead District: Inf. Circ. 6656, Bureau of Mines, 1932, p. 8. 

16 van Barneveld, Charles E. (mining enxiveer, U. S. Bureau of Mines), Mechanical Underground Load- 
ing in Metal Mines: Univ. of Missouri, Sch. Mines, vol. 7, no. 3. 
U Jackson, Chas. F., Underground Scraping inus. in Metal Mines: Manuscript Rept. 1, Bureau of 


Mines (printed by Sullivan Machinery Co.), 1933, p. 9. 
18 Sullivan Machinery Co.. Handbook of Scraper Mucking: Publication 176, 1931, p. 7. 
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dropped by 1933 to a small fraction of the former level. Recovery of 
business sent the curve of sales upward, and there were further 
increases in 1935 and 1936. Were it possible to represent the capacity 
of the equipment rather than the number of units, the sales in 1936 
would appear substantially higher, for meanwhile there has been a 
marked increase in size of typical scraper hoists. In 1923, 4- to 7%- 
horsepower hoists were the rule; now they range up to 150 horsepower 
and use much heavier equipment and larger scrapers. 


NUMBER OF 
SCRAPERS OR HOISTS 
800 ——— 


SCRAPER EE ere MIERACH PROACT éen 
LOADERS 


ane em qu "—— — n im * — 
TS een 


1923 19025 1927 1929 193! 1933 1935 1937 


FIGURE 21.—Shipments of scraper loaders for use underground in metal or nonmetal mines, 1923-36. 


Note that the figures a bre ae number of units only without regard to capacity. Were it possible to allow 
for the increase in the size of machines during this period, the sales in recent years would look pro- 
portionately larger. Based upon detailed reports from eight manufacturers, with an estimate for one 

company not heard from when the books were closed. 


As scraper mining has become the established practice in the Lake 
Superior iron mines, wherever it is applicable,” future installations 
In this area will hardly equal those of the 1920’s, when the mines were 
being initially equipped. It is evident, however, that a substantial 
demand for this type of equipment will continue to be found in re- 
placements and in retirement of obsolete machines. In the Alabama 
Iron mines, scrapers have been widely ? used, but a considerable part 
of the district output is still loaded by hand. 

In nonferrous-metal mining, one of the largest single fields for the 
use of scrapers until recently has been the Michigan copper mines. 
Along with power ening, concentration of haulage, and selective 
kar, rs use of scraper loading has been one of the principal econo- 
mies that have enabled the Michigan mines to combat the difficulties 
of increasing depth and to survive in the competitive struggle.”! 


Ro 
Bull. 1928-29, vol. 2, no. 4, p. 1. 
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Purchases of scrapers by nonferrous and precious metal mines 
reached a peak about 1924 and for some years thereafter declined. 
Beginning in 1935, however, there was a sudden pick-up, apparently 
forecasting further activity in this field. A notable feature of the 
last 2 years has been the increase in sales to precious-metal mines, 
ooo the boom in gold production that followed devaluation of the 

ollar. 

The growth of scraper loading in metal mines is in contrast to the 
experience of coal mines. Numerous coal mines—both bituminous 
and anthracite—working thin or pitching seams have tried scrapers, 
and some 3,800,000 tons of coal are loaded in this way. But in coal 
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FIGURE 22.—Shipments of shovel loaders for use underground in metal or nonmetal mines, 1923-36. 
Based upon detailed reports from 11 manufacturers. Includes estimates for 1 make of machines not now 
ce 


produced. 
mines the scraper may often gather up dirt as it drags along the floor, 
thereby increasing the ash content of the product; and it also increases 
breakage and reduces the proportion of the profitable domestic sizes. 
In metal mining, these considerations do not apply. 
Nonmetallic mining, like coal, has made less use of scrapers than of 
shovel loaders underground. 


SHOVEL LOADERS 


Installations of shovel (or mobile-type) loaders during the same 
period are shown in figure 22. "The record for shovel loaders covers 
two distinct types of equipment. From 1923 to 1931 the machines 
sold consisted chiefly of comparatively large units designed for loading 
in open chambers or stopes. Beginning about 1932, the record is 
dominated by the sale of smaller-type machines designed primarily 
for loading in headings or tunnels. Machines of both kinds have been 
sold in both periods, but there has been a definite shift of emphasis. 

Marked activity in the use of power shovels of the first type had 
occurred|before the diagram begins. The largest number of machines 
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had gone into the southeast Missouri disseminated-lead mines. 
Favorable conditions and progressive management in that field have 
given it & preeminence in the use of power shovels underground. 

The first experiment with a power shovel in the district was made 
in 1912, but the abundance of hand shovelers and the low rate of 
wages then prevailing were found to yield little incentive to mechanize 

at that time.? The World War, however, stimulated a reconsidera- 
tàon of mechanical loading. 'The munitions demand, coinciding with 
the shortage of labor, led to the reintroduction of machines in 1917. 
Improved machines were developed, &dapted to the conditions under- 
ground, and by November 1923 a total of 55 power shovels was in 
use in the field.? Since then installation of machines has continued 
at less rapid rate, and steady advances have been made in the eff- 
ciency of operation. In this area mechanical loading has now replaced 
hand shoveling entirely, except for incidental clean-up. An indication 
of the saving in labor effected is found in the report that in one mine 
of southeast Missouri machine mucking requires 0.061 man-hour per 
ton and hand mucking 0.416 man-hour per ton.” 

Power shovels of the larger types were purchased by a number of 
other metal mines. They were also the predominant type of equip- 
ment installed for underground loading in nonmetallic mineral mines. 
Sales of the larger types of shovels continued through the great depres- 
sion, though Sea on a diminished scale. 

The last 5 years, however, have witnessed a remarkable activity in 
the use of smaller shovels of the second type, designed especially for 
driving tunnels and headings, either in rock or in the vein. Machines 
for such development work had appeared upon the market during and 
just after the war" but achieved no general acceptance. Recent 
improvements seem to have overcome earlier difficulties, and the greater 
part of the shovels sold from 1934 to 1936 consists of such smaller 
machines. As the curves in figure 22 represent the number of machines 
only, without regard to size, the increase indicated is somewhat greater 
than would appear if figures on daily capacity were available. 

The curves as plotted include domestic sales only. In addition, 
both scrapers and shovel loaders are shipped abroad. In the last 3 
years there have been substantial exports, particularly of small 
tunneling shovels. 

CONVEYORS 


In 1935, more than 0,600,000 tons of anthracite and 10,285,309 
tons of bituminous coal were loaded with conveyors, chiefly of the 
shaker type, but thus far conveyors are little used in other mines. 
However, the manufacturers reporting in this survey indicate that a 
few conveyors have gone into both metal and nonmetal mines. Belt 
conveyors are used as part of the transportation system at the Butler 
Bros. iron mine in Minnesota.? The Morton Salt Co. at Grand 
Saline, Tex., uses scrapers to load shaking conveyors in the rooms. 
The conveyors then carry the salt to the main entry where other con- 
veyors of the belt type carry it to the shaft. No cars are used in this 
mine.” It is also reported that shaker conveyors are being tried in 

2 van Barneveld, C. E., Work cited (footnote 16), p. 298. 

2 van Barneveld, C. E, Work cited (footnote 16), p. 400. 

% Jackson, Chas. F., Methods of Mining Disseminated-Lead Ore at a Mine in the Southeast Missouri 
District: Int. Circ. 6170, 1929, Bureau of Mines, p. 21. 

* van Barneveld, C E., Work cited (footnote 16), pp. 10, 11. 

SE ng and Mining Journal, March 1936, p. 138. 


D Weigel, W. M., The Salt Industry of Louisiana aud Texas: Ain. Inst. Min. and Met. Eng., Tech. 
Pub. 620, 1935, p. 16. 
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the bedded iron ores of Lorraine.? These devices appear to have dis- 
tinct possibilities in mining flat beds of the less abrasive materials. 


FIELD DISTRIBUTION OF INSTALLATIONS OF LOADING MACHINERY 


Figures 23 to 25 have been prepared to indicate the wide distribu- 
tion of mechanical loading equipment underground. 

Iron mines.—Figure 23 shows the localities where scrapers or shovel 
loaders have been introduced into the iron mines. Each circle repre- 
sents an area where scrapers have been installed below ground, 
according to the manufacturers’ records, in the period from 1923 to 
1936. The number of circles is far from showing the total number of 
units sold and may give & mistaken impression of the relative import- 
ance of the different areas unless it is remembered that one dot standing 
for a single large area purchasing scores of machines may represent 
more than numerous scattered dots in areas of smaller production. 
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FIGURE 23.—Localities in which scraper and shovel ees have been introduced underground in iron ore 
mines. 


Each circle or X indicates a locality in which loading equipment of one make or another {was installed 
during the period from 1923 to 1936. Doubtless not all of the localities indicated are actively using the 
equipment at the present time. 


In the same way, each cross mark in figure 23 represents an iron- 
mining locality where one or more power shovels were sold. It should 
be noted that a considerable number of earlier types had been installed 
before 1923. Were these machines included in the map, the number 
Dt iron-producing localities making use of shovel loaders would appear 
arger. 

The map, however, emphasizes the fact that in iron mines the 
scraper has been the dominant type of mechanical equipment used in 
underground loading. It demonstrates also that purchases of loading 
machinery have been made in virtually every iron-mining district of 
the country, though some of the installations were experimental and 
doubtless not all of them are in active use today. 

Nonferrous-metal mines.—Figure 24 illustrates in the same way the 
widespread interest in mechanical loading in the mines producing 
nonferrous and precious metals. Nearly every district of major im- 


n Jacob, Louis, Transporting Iron Ore by Electrically Driven Shaker Conveyors at the Ottange 2 Pit, 
Moselle, France: Trans. 7th Session, Internat. Cong. Mining, Metallurgy, and Applied Geology, Paris, 1935. 
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portance has purchased at least some units of scraper or shovel equip- 
ment. No attempt is made to indicate the relative number of units; 
hence the southeast Missouri lead district, now 100 percent mechan- 
ized, is not much more conspicuous on the map than the Tri-State 
ares, in which the number of installations has been small.? "These 
two districts, lying side by side, illustrate how largely the factors of 
size of operation and character of deposit affect the utilization of 
machinery. In the Tri-State area, the less regular character of the 
mineralization and of the underground workings, smaller holdings, 
prevalence of the leasing system, use of small “cans” instead of large 
capacity cars in haulage, and other factors have worked to favor hand 
loading. Nevertheless, adaptation of power loading to the conditions 
of this district also would appear largely a matter of time. 


MINES SHOVELS SCRAPERS 
| COPPER x ° 
| LEAD OR ZINC A 


MINERAL TECHNOLOGY AND OUTPUT PER MAN STUDIES] 
WPA-NATIONAL RESEARCH PROJECT g 


As each symbol represents a locality installing machinery, the map gives no direct indication of relative 
importance in number of units sold. Thus the southeast Missouri lead trict purchased scores of macbines, 
whereas the adjacent Tri-State area has installed but few. 


The conspicuous feature of the map is the large number of localities 
that have made use of loading machinery in the metal mining districts 
of the West. Every important metal is represented in the lst old 
and silver, copper, lead and zinc, bauxite, manganese, vanadium, and 
molybdenum. Both scrapers and shovels are widely represented, and 
there are signs of rivalry between the two both for mucking in stopes 
and for development work. 

The predominant consideration underlying the introduction of 
machines is one of cost. In some areas the item of cost alone is now 
reinforced by the increasing temperatures attendant upon depth. 
Magma, Bisbee, and some of the hotter workings at Butte are ex- 
amples that might be cited of mines where the rock temperatures 
now encountered make the arduous labor of hand shoveling increas- 
ingly difficult or impossible. 

Nonmetals.—As shown by figure 25, the distribution of loading 
equipment in nonmetal mines is largely concentrated in the Mississippi 
Valley and the East. The types of equipment chiefly used are power 
shovels or smaller mobile-type loaders, though scrapers also are widely 


3 Anderson, C. N., Mining Methods and Costs at the Interstate Zinc & Lead Co.'s Hartley Mine, 
Tri-State District: Inf. Cire. 6656, Bureau of Mines, 1932, p. 8. 
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distributed. The industries making greatest use of such equipment 
are underground limestone mining and rock salt. Metal miners are 
not always aware that the production of limestone underground has 
grown from 1,670,000 tons in 1912 to 11,100,000 * in the active year 
1929. Some of this production is obtained from steeply pitching beds 
by shrinkage methods and gravity loading,” but the greater part is 
loaded with underground power shovels. Loading machinery has 
also been used, sometimes experimentally, in the underground mining 
of fireclay,” silica rock, glass sand, building sand, gypsum, phosphate 
rock,* ocher, pyrites, rock asphalt, fluorspar, and diatomaceous silica 
rock. Its most recent application is in the mining of potash in the 
newly developing industry at Carlsbad, N. Mex., where 98 percent of 
the production is produced with loading machines and scrapers.?* 

The trends in mining practice suggested by the sales of equipment 
indicate an active interest among mining engineers in the problems of 
mechanization and point to the need for studies of operating experi- 
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underground. 
In nonmetal mining the industries making erento me of mechanical loading are limestone, salt, and 
po ^ 


ence in the application of machines under the widely varying conditions 
faced by practical miners. More time studies of mechanical loading 
are needed, especially loading in development work. The essence of 
all operating studies is adaptation to local conditions. The mass 
experience recorded in statistics is never & substitute for such indivi- 
dual analysis, but it may furnish a useful background. With the 
hope of providing such a background, the Bureau of Mines is adding 
to its annual reports of mine operation inquiries regarding the number 
and type of machines used and of the tonnage mechanically handled. 
A continuing analysis of the factors of mechanical equipment, mining 
practice, and man-hours per ton will, it is hoped, throw light on the 
current trends of mineral technology. 

30 La Vigne, E. F., Mining and Preparation of Rock Salt at the Retsof Mine: Am. Inst. Min. Met. and 
Eng. Tech. Pub. 661, p. 12. 

31 Census of Mines and Quarries, 1929, p. 869. 

33 Thoenen, J. R., Underground Limestone Mining: Bureau of Mines, Bull. 262, 1926, p. 69. 

33 Brick and Clay Record, Oct. 23, 1928, p. 577 


4 Engineering and Mining Journal, 1930, vol. 129, Pp. 195-196. 
3 Smith, H. I. and Ageton, R. V., Mechanization of the Potash Mines in New Mexico: Mec. Eng., July 
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(GENERAL UNITED STATES SUMMARY AND DETAILED PRODUCTION BY STATES) 
By M. B. CLARK 
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INTRODUCTION 


This report continues the series of annual statistical summaries 
published in previous years as chapters of Mineral Resources and of 
Statistical Appendix to Minerals Yearbook. 

Review of the Mineral Industry, the first chapter of this volume, 
discusses the salient features of the mineral industry and various 
industrial and economic factors affecting it. 


UNIT OF MEASUREMENT 


The unit of measurement used by the Bureau of Mines for each 
mineral product in reports on the mineral resources is that common to 
the industry concerned, and the variation in these units makes it 
impracticable, if not impossible, directly to combine and compare the 
different minerals except as to value. Although most of the products 
are measured by weight, some are measured by volume, some by 
number of “pieces”, etc., and for some no total quantity figures are 


avallable. 
ELIMINATION OF DUPLICATION 


In the totals for the United States, shown in the following “general” 
tables, duplication has been eliminated wherever practicable, and in 
the State totals given in the State tables virtually all duplication has 
been eliminated. For instance, in both general and State tables the 
output of coke is shown but its “value is not included in the totals, as 
the value of tho coal used in its manufacture enters into the value of 
the coal production which is included in the totals. For clay, the 
value of the products of the clay industries is included in both general 
and State totals as representing the first marketable form of the greater 
part of the clay produced; the quantity and value of the clay mined 
and sold in the raw state by miners to users of clay are shown sepa- 
rately also, but the value is not included in the totals as it is duplicated 
largely in that for clay products. No figures are available for total 
clay produced. For asphalt, both native and oil are shown in the gen- 
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eral tables, but the value of the oil asphalt is excluded from the totals 
as it duplicates that of the petroleum from which it is manufactured. 

United States totals.—In the general tables both iron ore and pig 
iron are shown, but the value of the pig iron rather than the iron ore is 
included in the United States totals, as that is considered the better 
means of presenting the statistics for i iron in its first marketable form. 
For gold, silver, copper, lead, and zinc the value of ““smelter output”? 
is included in the general totals, and to account more fully for the value 
of the ores treated these smelter figures are supplemented by the value 
of the FEE sulphuric acid. The value of pigments (white lead, 
red lead, lithopone, litharge, and orange mineral) manufactured from 
metals is not included | in the general tables, as the base from which 
they are made is included in the output of lead or zinc, whereas the 
value of sublimed blue lead, sublimed white lead, leaded zinc oxide, 
and zinc oxide is included, as these are made in large part direct from 
the ores and do not enter into the lead or zinc tot tela , Which represent, 
smelter output. 

State totals.—In the State tables also iron ore and pig iron are both 
shown. As blast-furnace products cannot be traced to the States in 
which the ore is mined, the value of the ore is used in the State totals. 
For ores of gold, silver, copper, lead, and zinc no values are shown, and 
in fact none are recorded; instead, for each of these metals the recover- 
able content of the ores is used as the basis of valuation. The value 
of the zinc and lead pigments is not included in the State total, as the 
recoverable zinc and lead content of the ores from which the products 
were made is included under zinc or lead. The value of the sulphuric 
acid produced as a byproduct of copper and zinc smelting and zinc 
roasting is not included in the State total, as tracing this product back 
to the State producing the ore has not been possible. 
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Value of mineral products of the United States, 1880-1986 
Metallic Nonmetallic Total 
fied tine: I 
me- n- 
Year Increase Increase tallic and eran 
or de- or de- | "nonme- or de- 
Value crease Value crease tallic) Value ee 
(per- (per- e (per- 
1880..............]| $187, 881, 000 O) $173, 582, 000 (1) $6, 000, 000 $367, 463, 000 (1) 
181............| 189,413,000 | 40.8 207, 207,000 | +19 6, 500, 000 403, 120,000 | +10 
eech -| 215,820,000 | +14 230,786,000 | +11 6, 500, 000 453, 106,000 | +12 
ee 197, 381, 000 —8 243, 680, 000 +6 6, 500, 000 448, 061, 000 -1 
ees -| 180. 231, 000 —9 221, 756, 000 —9 5, 000, 000 407, 040, 000 —9 
o cr de 172, 218, 000 —4 242, 333, 000 49 5, 000, 000 419, 551, 000 +3 
La ee enn ne 204, 400,000 | +19 250, 995, 000 +4 790, 000 456, 185, 000 +9 
1887..............| 240,791,000 | +18 294, 057,000 | +17 785, 000 535, 633, 000 | +17 
(gan... 242,010, 000 4.5 310, 859, 000 +6 900, 000 553, 799, 000 +3 
1889 lU 250,325, 000 +3 291, 004, 000 —6 997, 000 542, 326, 000 —2 
oo E TNNT 303, 440, 000 | 4-21 310, 995, 000 +7 994, 000 615,429,000 | +13 
Ian... 280,485,000} —8 319, 364,000 | +3 1, 000, 000 600, 849,000 | -2 
EE 293, 715, 000 +1 337, 517, 000 +6 1, 000, 000 622, 232, 000 +4 
E 223,154,000 | —21 321, 339, 000 -5 1, 000, 000 545, 493, 000 | —12 
A 186, 835, 000 | —16 362, 410,000 | +13 1, 600, 000 550, 245, 000 +.9 
EE -| 248,033,000 | +33 393, 658, 000 +9 1, 000, 000 642, 691,000 | +17 
WRG NR tee Sos 252, 075, 000 +2 387, 966, 000 —1 1, 000, 000 641, 041, 000 — A 
E IP 209, 934, 000 +7 380, 678, 000 —2 1, 000, 000 651, 612, 000 +2 
EE 308, 247,000 | +14 417,795,000 | +10 1, 000, 000 727,042,000 | 412 
1599. AA 483, 521,000 | +57 525, 575, 000 | +26 1, 000, 000 | 1,010,096, 000 | +39 
1900.............. 513, 732, 000 , 204. 413 1,000,000 | 1,108,936,000 | +10 
EEN 493, 314, 000 —4 660,764,000 | +11 1,000, 000 | 1,155, 078, 000 +4 
E zie 604, 517,000 | +23 722, 434, 000 +9 1,000, 000 | 1,327,951,000 | +15 
1903. tee eege ge 588, 753, 000 —3 905,625. 000 | +25 1,000,000 | 1, 495, 381,000 | +13 
1904....... ......| 501,114,000 | —15 857, 667, 000 —5 400, 000 | 1,359, 181, 000 —9 
D LU SN TUER ERN 702, 585,000 | +40 920, 780, 000 +7 400,000 | 1,623,765,000 | +19 
ELE 886, 180, 000 | +26 1,014, 500,000 | +10 200, 000 | 1, 900, 880,000 | +17 
E ees beet +04, 108, 000 +2 1, 165, 376,000 | +15 86, 000 | 2, 069, 570, 000 +9 
VOOR II o , 768,000 | —39 1, 040, 761,000 | —11 244,000 | 1,591,773.000 | —23 
1900. 2. eco esc 754,944,000 | +37 1, 131, 866, 000 +9 207, 000 | 1, 887, 107,000 | +19 
Ml 749, 879, 000 —.7 | 1, 237, 665, 000 +9 297,000 | 1, 957, 344, 000 +5 
AN EG 680, 907, 000 —9 1, 242, 942, 000 +.4 232,000 | 1,924, 081, 000 —3 
1912 ARCA $62, 008,000 | +27 1, 375, 420,000 | +11 366,000 | 2, 237,794,000 | +16 
JE dese 878, 869, 000 +2 1, 554, 208,000 | +13 378, 000 | 2, 433, 545, 000 +9 
MA 686, 639,000 | —22 1, 424, 063, 000 —8 470,000 | 2,111.172,000 | —13 
1919 noscere 991, 730, 000 | +44 1, 400, 484, 000 —2 2, 430, 000 | 2, 394, 644,000 | +13 
LEE 1, 620, 745, 000 | +63 1, 884, 413, 000 | +35 3, 281,000 | 3,508, 439,000 | +47 
ANA 2, 086, 234, 000 | +20 2, 900, 462, 000 | +54 5, 800, 000 | 4,992, 496, 000 | +42 
E NAMEN 2, 153, 318, 000 +3 3, 380, 690,000 | +17 6, 700,000 | 5,540, 708,000 | +11 
1919 AMIA 1, 359, 744, 000 | —37 3. 232, 626, 000 —4 3,400,000 | 4,595,770,000 | —17 
19), EE , 1,762, 350, 000 | +30 5,214,170,000 | +61 4, 820,000 | 6, 981,340,000} +52 
H2 yt et he! 654, 130, 000 | —63 3, 481, 720,000 | —33 2, 650, 000 | 4,138, 500,000 | —41 
Er NN 987, 180, 000 | +51 3, 656, 410, 000 +5 3, 700, 000 | 4,647, 290,000 | +12 
os E 1, 510, 930, 000 | 4-53 4, 471, 620,000 | +22 3, 950, 000 | 5,986, 500, 000 | +29 
1924... ...........| 1,232, 330,000 | —18 4, 067, 730, 000 —9 5,740,000 | 5,305,800,000 | —11 
1925 .............| 1,380, 280, 000 | +12 4, 291, 100, 000 4-5 6, 250, 000 | 5, 677, 630, 000 +7 
1926... ut Ee 1, 402, 920, 000 +2 4, 803, 080, 000 | +12 7, 600, 000 | 6, 213, 600, 000 +9 
DE 1,217, 700, 000 | —13 4, 304, 100, 000 | —10 8, 200,000 | 5,530,000,000 | —11 
I9m LLL. 1, 284, 580, 000 4-5 4, 091, 620, 000 -5 9, 000, 000 | 5, 385, 200, 000 —3 
eege 1, 475, 990,000 | +15 4, 401, 180, 000 +8 10, 430, 000 | 5, 887, 600, 000 4-9 
13 .....-------- 982, 550, 000 | —33 3, 773, 400,000 | —14 8, 850,000 | 4,764, 800, 000 | —19 
A 567, 200, 000 | —42 2, 592, 100, 000 | —31 7,300,000 | 3,168, 600,000 | —31 
1932. ...........L. 283, 700,000 | —50 2, 172, 000,000 | —16 6, 000,000 | 2,461, 700,000 | —22 
EE 411, 300, 000 | +45 2, 132, 900, 000 —2 10, 900, 000 | 2, 555, 100, 000 +4 
GSA su oo e 540, 300,000 | +31 2, 770, 600,000 | +30 14, 500, 000 | 3, 325, 400,000 | +30 
1935 a coe coe oak 723, 800,000 | +34 2, 910, 900, 000 +5 15, 300, 000 | 3, 650, 000, 000 | +10 
Ion. 1, 064, 000, 000 | +47 3, 496, 000, 000 | +20 22, 000, 000 | 4, 582,000,000 | +26 
Grand total. ...|40, 971, 790, 000 |... 97, 501, 262, 000 |......... 225, 137, 000 |138, 698, 189, 000 |.......- 


! Figures for earlier years not available. 
! Subject to revision. 
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The sum of the following State totals does not reach the total for the 
United States given in thé preceding table partly because figures for 
certain of the products included in the United States total are not 
available by States of origin. This fact is brought out in the opening 
text of this chapter and in the second table following. 

In addition, there are many factors (the more important discussed 
in the opening text) that account for the disagreement between the 
sum of the State totals and the grand total for the United States, by 
products. Chief among these are: (1) The use of iron ore values in 
State totals and pig iron values in United States total; (2) the use of 
mine figures for gold, silver, copper, lead, and zinc in the State totals 
and mint and smelter figures (supplemented by the value of byproduct 
sulphuric acid from copper and zinc smelting and zinc roasting and 
the value of zinc and lead pigments made in large part direct from 
ores) in the United States total; and (3) the inclusion of estimates in 
the United States total for a few products for which no canvass has 
been REES for many years and for which no estimate by States 
is made 

Many other less important differences are involved, but both State 
and United States totals are as complete and definite as seems possible 
with the data available. 'The practice is consistent from year to 
year, and it is believed that the reader can determine readily just 
what minerals are covered by the total concerned. 

In every table each mineral produced is listed, and all figures are 
shown except those that the Bureau of Mines is not at liberty to 
publish. 
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Value of mineral products of the United States, 1931-35, by States ! 


State 1931 1932 1933 1934 1935 
Alabama. ............. $38, 506, 558 $19, 170, 152 $23, 291, 204 $29, 827, 048 €31, 772, 042 
Aleka 2an 12, 371, 057 11, 526, 387 12, 681, 071 19, 578, 971 18, 811, 544 
Arizona............-. 41, 602, 929 15, 203, 724 12, 570, 753 26, 062, 865 38, 848, 203 
Arkangs . ......- 18, 692, 379 15, 540, 325 12, 710, 203 16, 081, 642 17, 608, 569 

alifornía. ..._._------ 304. 538, 557 286, 683, 332 293, 034, 859 331, 255, 652 360, 178, 680 
Colorads........._._-- 32, 970, 230 25, 800, 227 27, 259, 095 39, 473, 123 44, 413, 477 
Connectient... ._..-.-- 4, 299, 790 1, 910, 803 1, 550, 594 2, 276, 061 2, 656, 207 
Delsware........_..-.. 394, 579 300, 426 135, 397 271, 814 220, 904 
District of Columbia. . 281, 980 1, 819, 017 423, 233 406, 891 479, 256 
Florida............---- 10, 850, 806 7, 107, 866 8, 843, 896 11, 548, 144 11, 447, 052 
(eg... 10, 290, 503 6, 292, 609 6, 111, 641 6, 365, 165 7, 440, 226 
Idaho... 13, 177, 427 9, 477, 884 12, 429, 155 16, 708, 153 21, 364, 029 
Illinois. .......... LLL. 108, 065, 936 71, 692, 511 74, 837, 452 80, 211, 596 96, 483, 558 

Indiang. .............. 50, 852, 088 34, 602, 723 84, 010, 753 39, 416, 727 42, 512, 613 
1 nnn 21, 614, 611 18, 522, 625 15, 154, 652 19, 326, 181 21, 709, 817 
Kansas..............-- 56, 804, 312 58, 471, 164 57, 974, 881 81, 117, 503 96, 905, 947 
Kentucky... 74, 868, 106 59, 076, 459 65, 536, 454 89, 042, 117 98, 486, 090 
isiana._._........- 61, 692, 802 61. 097, 004 54, 886, 010 85, 210, 783 107, 544, 710 
Maine................- 4, 889, 282 3, 174, 278 2, 593, 871 2, 352, 076 2, 559, 648 
Maryland............. 11, 330, 323 7, 233, 821 7,014, 570 10, 128, 349 10, 035, 751 
Massachusetts. ....... 11, 170, 497 8, 038, 615 4.917, 110 6, 165, 303 5, 650, 148 
Michigan.............. 62, 785, 908 34, 713, 951 54, 222, 848 61, 831, 364 77, 149, 256 
Minnesota. ........... 55, 275, 230 12, 272, 622 42, 472, 038 48, 330, 235 57, 313, 256 
Mississippi............ 2, 387, 771 2, 718, 919 2, 765, 988 2. 520, 521 3, 092, 609 
Missouri. ............- 41, 805, 772 29, 245, 055 30, 588, 018 32, 954, 534 35, 800, 213 
Montana.............. 32, 359, 904 19, 023, 093 21, 662, 089 31, 430, 496 52, 096, 553 
Nebraska.............. 3, 623, 426 1, 548, 486 2, 047, 335 2, 790, 571 3, 228, 856 
Nevada. ............. 14, 963, 785 6, 568, 283 7, 455, 493 14, 702, 869 20, 987, 749 
New Hampshire......- 2, 796, 132 1,351, 554 1, 457, 041 1, 149, 289 693, 988 
New Jersey........... 41, 632, 683 23, 073, 173 22, 580, 043 25, 009, 596 28, 514, 673 
New Mexico. ......... 25, 349, 712 20, 263, 883 23, 354, 681 30, 079, 469 33, 502, 362 
New York............. 78, 007, 467 50, 175, 726 42, 940, 471 54, 625, 552 58, 408, 999 
North Carolina........ 5, 554, 190 2, 466, 311 3, 365, 160 5, 342, 306 6, 774, 649 
North Dakota........- 2, 271, 454 2, 385, 735 2, 960, 811 2, 549, 850 2, 543, 910 
Ohio. ................. 130, 927, 788 87, 996, 538 91, 145, 609 117, 504, 662 126, 133, 670 
Oklahoma............ 181, 904, 857 185, 120, 909 172, 560, 924 237, 208, 583 251, 700, 898 
Oir cc N, 5, 045, 307 2, 989, 383 3, 504, 825 4, 211, 397 5, 596, 484 
Pennsylvania. ........ 594, 642, 786 424, 734, 073 421, 846, 539 546, 932, 552 §20, 575, 611 
Rhode Island.......... 792, 911 506, 325 386, 983 485, 441 570, 520 
th Carolina........ 3. 031, 459 950, 693 1, 014, 162 1, 323, 293 1, 843, 476 
South Dakota......... 11, 338, 739 11, 118, 029 14, 658, 504 19, 173, 033 22, 209, 554 
Tennessee. ........... 2A, 461, 447 14, 561, 792 16, 785, 481 23, 525, 650 25, 743, 471 
Texas. ee 302, 201, 046 390, 141, 325 365, 571, 179 509, 521, 286 528, 069, 238 
Utah..... eee 40, 301, 788 620, 230 24, 179, 771 32, 527, 119 41, 881, 265 
Vermont .............. 8, 421, 911 6, 401, 143 5, 574 4, 852, 949 5, 097, 295 
Virginia............... 26, 150, 041 16, 927, 446 18, 845, 740 28, 309, 377 30, 923, 115 
Ww Pi are 14, 800, 608 12, 816, 678 9, 387, 645 12, 944, 751 13, 688, 083 
West Virginia......... 221, 734, 789 156, 643, 214 172, 726, 695 2A1, 473, 621 245, 402, 124 
Wisconsin............- 11, 843, 343 7, 414, 456 7, 153, 881 9, 752, 431 11, 815, 933 
Wyoming............. 30, 892, 663 27, 343, 22, 025, 393 27, 640, 294 30, 669, 658 


! In this table iron ore, not pig iron, is taken as the basis of iron valuation, and for other metals mine 
production (recoverable content of metals) is the basis. State totals for 1936 not yet available. 
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States and their principal mineral products in 1935 ! 


Arizona. .......... 
Arkansas ......... 
Caiifornia....... 
Coiorado,. 

Connecticut.........------_- 
Delaware... Lolo ll ls. 
District of Columbia. ....... 
Flo: rp or 


Hen 


Ou .lc.l2lci wwe —— 


t" 9-9». 


"^ 


Michi ean MONETE 


Névada c 2s ol Sau eben ee 
New Hampshire............. 
New Jersey e 


New York... MOM TREES 


LI wo Ludi. 
OkiahoMA. lloc sls 
Urezop. ssl srl. 


Washington..............---. 
West Virginia............... 
Wisconsin... 
Leen ek EE 


Rank 


ae 


Principal mineral products in order of value 


Coal, iron ore, cement, clay products. 

Gold, copper, coal, platinum and allied metals. 
Copper. gold, silver, molybdenum. 

Petroleum, coal, bauxite, natural gas. 
Petroleum, natural gas. gold. natural gasoline. 
Coal, gold, molybdenum. silver. 

Stone, clay products, sand and gravel, lime. 
Clay products, stone, sand and gravel. 

Clay products, stone. 

Phosphate rock, stone, cement, fuller's earth. 
Stone, clay products, cement, fuller's earth. 
Silver, lead, gold, zinc. 

Coal, clay products. petroleum, cement. 

'oal, cement, clay products, stone. 

Coal. cement, gypsum, clay products. 
Petroleum, natural gas, coal, zinc. 

| Coal, natural gas, petroleum, clay products. 
BE natural gas, sulphur. salt. 

Stone, cement, clay products, sand and gravel. 
Coal, clay products, sand and gravel, cement. 
Stone, clay products, sand and gravel, lime. 
Iron ore, petroleum, cement, salt. 

Iron ore, sand and gravel, cement, manganiferous ore. 
Natural gas, clay products. sand and gravel, petroleum. 
Lead, clay products. coal, cement. 

Copper, silver, petroleum, natural gas. 
Cement, sand and gravel, clay products, stone. 
Gold, copper, silver, zinc. 

Ciay "products, stone, sand and eravel, feldspar. 
Clay products, zinc, sand and gravel, stone. 
Petroleum. natural gas, coal, potassium salts. 
Petroleum, stone, clay products, cement. 

Clay products, stone, bromine, feldspar. 

Coal, clay products, sand and gravel, stone. 
Clay products, coal, natural gas, petroleum. 
Petroleum, natural gas, natura! gasoline, zinc. 
Gold, cernent, stone, sand and gravel. 

Coal, natural gas, petroleum, cement. 

Stone, sand and gravel, lime, clay products. 
Stone, clay products, sand and gravel, gold. 
Gold. sand and gravel, cement, stone. 

Coal, cement, stone, phosphate rock. 
Petroleum, natural gas, sulphur, natural gasoline. 
Copper, silver, gold, coal. 

Stone, slate, talc. lirne. 

Coal, stone, zinc, clay products. 

Coal, stone, cement, sand and gravel. 

Coal, natural gas, clay products, petroleum. 
Stone, clay products, sand and gravel, iron ore. 
Petroleum, coal, natural gas, natural gasoline. 


! Tn this table iron ore, not pig iron, is taken as the basis of iron valuation. and for other meta!s mine 
production (recoverable content of metals) is the basis. 


Prices of gold, silver, copper, lead, and zinc, 1932-36 


Year 


Gold ! Silver 1 Copper 1 Lea ? Zinc 3 
Per fine Per fine 
ounce ounce Per pound | Per pound | Per pound 
1 $20. 67+ $0. 252 . 063 $0. 030 $0. 030 
25. 56 . 350 . 064 . 037 . 012 
34. 95 5, 646+ . 050 . 037 . 043 
35. 00 7187 0x3 . 040 . 044 
35. 00 7745 092 . 046 . 050 


1 1932: Legal coinage value; 1933-34: Yearly average weighted Government price; 1935-36: Price under 
authority of Gold Reserve Act of Jan. 31, 1934. 
1 1932-33: Average New York pe for bar silver; 1934: Treasury buying price for newly mined silver; 


1935-36: Yearly average weighte 


Treasury buying price for newly mined silver. 


3 Yearly average weighted price of all grades of primary metal sold by EES 


* $20.671835. 
5 $0.64646464. 
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STATE TABLES 
Mineral production of Alabama, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 

Asphalt (native) ............... iaceo cas short tons. . (1) (1) (1) (1) 
Bauxite. ooo... prn PES long tons.. (1) (1) (1) » 
e ENEE EE barrels. .| ? 2, 181, 513 |? $3, 017, 329 | 12, 483, 616 | 3 $3, 521, 418 
Clay: 

Produts Soa dee Leo eS ok ede ee ee ne aUe ee (13) stone 3 1, 543, 050 

AW ay A ae E ANE a a short tons. . 36, 572 4 46, 426 , 026 * 63, 042 
COR A cse M EN ER do....| 9,142, 117 | 18, 838, 000 8, 504, 510 18, 251, 000 
Coke a rep aa RD Ad Pn E ed do....| 2,109,192 | *6, 508,933 | 1,994,220 | * 6, 388, 066 
Copper. ..............------------.----------- pounds. 11, 000 850 10, 061 835 
Ferro-alloys AR Eege long tons.. 28, 140 | * 1,612, 178 19, 907 4 876, 762 
Fuller's enrtb..... ooo. short tons. (1) EA GET, AAA bose ate aes , 
Goldi nts ot at eG penta eet troy ounces . 2, 781 97, 186 2, 227 77, 953 
Graphite, erystalline.................... DNE pounds.. (1) (1) PETISE Ee 
Iron: 

OPA ee re A A long tons..| 2,720,923 | 4,379,827 | 3, 559, 934 §, 826, 711 

EE teeta ns .do.. 1, 144, 900 |‘ 15, 805, 365 | 1, 324, 942 | 1 19, 437, 381 
LÀ: E E ota short tons. . 123, 881 746, 232 127, 157 803, 156 
Manganese ore.._.....-.-....--------------- long tons. .|............|.--.--.-...- 185 4, 505 
Manganiferous ore..............-.--------------- do ... 1, 404 7, 878 647 6, 226 
O O oclo ods os coup ee pounds... er ESI (0) AN 
Minera) waters..... .............. ..--.- gallons sold.. (6) (8) (8) (*) 
Ore (dry and síliceous) (gold and silver)....short tons.. 22, 511 (7) 15, 067 (7) 
Sand and gravel._...............---.---- DOR EUR do.... 660, 633 348, 978 572, 953 241, 047 
SUV Oi S Lc ao e Is eh DSi e ee E UTE troy ounces.. 361 233 401 288 
BLOG EE short tons. .| $ 542, 500 * 660, 455 639, 700 764, 027 
Miscellaneous $................ Kop A AME NS DRESS e| 1,730, 47 |......- 730, 806 

Total value, eliminating dunlleatlong. |... LLL... 29, 827,048 |............ 31, 772, 042 


1 Value included under “Miscellaneous.” 

! Exclusive of puzzolan, value for which is included under “Miscellaneous.” 

3 Figures obtained through cooperation with Bureau of the Census. 

* Value not included in total value for State. 

5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 

6 No canvass. 

? Not valued as ore; value of recoverable metal content included under the metals. 
! Exclusive of sandstone, value for which is included under ''Miscellaneous."' 

* Includes minerals indicated by ‘‘!’’, 2”, and ru" above. 


Mineral production of Alaska, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 

AER ii ----------- -Short tons.. (1) (1) (1) (1) 
A A A do 107, 508 $451, 000 119, 425 $502, 000 
E A Ru IE Lr dai adus sil pounds... 114, 000 9, 120 | 15, 500, 000 1, 286, 500 
AO EE troy ounces. 537, 282 | 18, 778, 000 469, 405 16, 432, 325 
TRAD WEE EES short tons.. 747 55, 241 670 53, 600 
Ores (crude), etc.: 

Ee cto eius duree e LAS e eee as SE d. cou ots Meu Purse DINE 44, 655 (3) 

Dry and siliceous (gold and silver).......... do....| 4,390, 000 (3) 3, 833, 338 Q) 
OSG WEE AE EE EE 22 (3) 
Platinum and allied metals. .............. trcy ounces.. 1, 873 73, 297 6, 448 234, 392 

Sand and grave... short tons.. (*) (*) (* 4) 

BIVOEL eegene Soo d troy ounces.. 168, R6R 109, 167 286, 848 206, 172 

El vcr. p Se eon short tons.. 48, 890 74, 919 (9) (4) 

Tin (metallic equivalent)... o... do.... 9 (4) 49 49, 800 

Miscellaneous O A CNA 3 e EE 46, 7 
Total value, eliminating duplications.............|...........- 19, 578, 971 |............ 18, 811, 544 


1 Figures not available. 

1 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 

3 Not valued as ore; value of recoverable ‘metal coptent included under the metals. 
t Value included under ''Miscellaneous.'' 

3 Includes minerals indicated by ou" above. 
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Mineral production of Arizona, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 
te EE short tons.. (1) (1) (1) 0) 
ay: 
PIOdUP EE AA (E3, "Luseexeeee 1 $103, 330 
o ERO E E E short tons.. (13) 3) (1 3) (1 3) 
E MADERA ES EE do.... 9, 058 5, 000 (1) (1) 
EENEG pounds. . |178, 082, 213 | 14, 246, 577 |278, 029, 289 | 23, 076, 431 
Diony. o e cuore ces ene cs aeneis short tons.. () Oo MEN PERSE tatiana athe te 
Feldspar eude) 2.2.2.2 els urs. long tons.. (1) (1) (1) (1) 
Getis and precious Stones... AA (4) 
Und siat ie troy ounces.. 167,024 | 5,837,493 241, 755 8, 461, 411 
Oum Ci o etos Eid NL A short tons.. 765 15, 413 (1) (1) 
A O A E QUE do.... 3, 439 254, 457 7, 783 622, 644 
(uo MMC HS CENE AME UE O... 16, 003 163, 748 22, 048 221. 658 
EES flasks (76 pounds).. (1) 1 d (1) 
Mia EE short tons.. (*) (*) (17) (1 7) 
Micaceous minerals (mica sebist)............---- O.... 1 742 (*) (8) 
SEU odo rines pounds.. 378, 730 (1) 966, 088 (1) 
Ores (crude), etc.: 
ÜDDÉP canc tec RAE DESI qp ci Me short tons..| 2,845,004 (9) 6,011,755 (°) 
Copper-lead. ooo MS 4 (9) (*) 
Dry and siliceous (gold and silver)........... do.... 373, 073 (9) 604, 644 (9) 
e ee ae eee eh UR ee EE e 16, 203 (*) 16, 749 (») 
PING A A A A. o... 35, 315 (°) 129, 772 (5) 
, KE EE EEN, eh, AAA M C: 7, 126 (*) 
Sand and gravel.................2.-------------- do....| 4,152,689 | 1,730,874 d 1 
Sand-lime brick............-.-------------- thousands. .|............]............ (1 2) ( 1) 
Silica (ougrtz) LLL cc. lc. l.l... short tons.. » (1) (2) ( 
EE EE troy ounces..| 4,448, 474 2, 875, 781 6, 601, 280 4, 744, 670 
1 A E O short tons.. 392, 250 346, 975 192, 390 182, 638 
Sulphuric acid 1... o... (1 3) (3 (13) (13) 
Tungsten ore (60 percent concentrates)........... do.... (1) " (1) 
Vanadium MA o... (1) (! (1) (1) 
AN RA NE do.... 905 77, 842 3, 337 293, 653 
Miscellaneous 1... 659, 418 |............ 1, 393, 652 
Total value, eliminating duplications.............|............ 26, 062, 865 |............ 38, 848, 203 
‘ Value included under “Miscellaneous.” 


! Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
! No canvass. 
! Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
! Reported as mica schist. 
From ground mica schist. 
! Reported as scrap mica from ground mica schist. 
t Not valued as ore; value of recoverable metal content included under the metals. 
? From copper smelting. 
H Includes minerals indicated by ''!" above. 
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Mineral production of Arkansas, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Valu e 
E E long tons.. 145, 764 | $1,057,062 219,791 | $1.465, 302 
Briquets, fuel............... eoe ise short tons...) EE RR (12) (13) 
“emon ACH EE EEN barrels. (1) (1) (1) Q) 
a 
te AA EE s idea tur ops 3 349, 154 |............ 1569, 576 

OW AAA AO short tons. .|............]............ 531 33. 151 
Colb s uus A uf n iE e DEE 856, 432 2, 564, 000 1, 133, 279 3, 448. OUO 
Gems and precious lr EE EE (9 "Nocte 
Iron ore sold for magnets.................... long tons.. 5 ( n Pr 
PEU eR NET NEP DM MR short tons.. 40 2, 900 3, O40 
Lime beer E do. O) (1) () 1 
Manganese ore ooooococcoocccooon o long tons.. 5, 842 (1) 3, 809 (0) 
Manganiferous ore.....................-- EDD do.... ], 374 (1) 145 1) 
E AA ee seus flasks (76 pounds).. 488 36, 046 304 21, 885 
Mineral waters............. Ll. ll lll... gallons sold.. (9 (‘) (‘) (9 
Natural gas..................-.... lec. M cubic feet..| 7,024,000 | .1,574.0900 | 6, 167,000 1, 400, OOO 
Natural gasoline. ............. Ll c cl ll... gallons..| 13, 033, 000 450, 000 | 13,076, 000 570, ONO 
OIIStÓDBS cota toos short tons.. 82 49, 741 93 64,651 
Ores (crude), etc.: 

a A ee gonad Ee do.... (3) (5) 7 950 (8) 

YA E EEN SE do (3) (*) ? 3, 900 (*) 
Pétrole. eo okt RI rabat barrels. | 11,182, 000 | 8,000,000 | 11, 008, 000 7,930, 000 
By. and gravel_.._....................---- Short tons..| 1,122,099 P 190 1, 189, 420 512,010 
SCs ee MOTEURS pu OS PRA AID (RE = 1 
A E ees ae short tons..| #397, 150 $ 268, 667 335, 360 351,531 
'Tale....... A EE ben ms 2r MENS A DEE 17 82 
Titanium minerals: Rutile. `... do.... () (!) (1) O) 

Tripolis 22st ers dct ct EE do.... 1, 968 21, 774 2, 021 22.231 
// aN MEETS do.... 68 5, 848 153 13. 464 
Miscellaneous EEN, dcs 1, 137, 200 |............ 1, 248, 802 

Total value, eliminating duplications.............|............ 16, 081, 642 |............ 17, 608, 569 


1 Value included under “Miscellaneous.” 

3 Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

4 No canvass. 

5 Figures not available. 

: Not valued as ore; value of recoverable metal content included under the metals. 
stimate. 

8 Exclusive of sandstone, value for which is included under ''Miscellaneous.'' 

* Includes minerals indicated by *'1” and “3” above, 
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Mineral production of California, 1934-35 
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1935 


Quantity 


1934 
Product 
Quantity Value 
Asphalt instive) _.-........-....--2..--4--- short tons.. O) (1) 

CT e E A ARI DE do.... 21, 783 $124, 664 
0.0 o o EE do. 242, 500 4, 822, 014 
Briquet, Quel. dere eer eege Ee e do.... (13) (11) 
LEE pounds.. (1) (1) 
Cak:um ebloride .-00000000ao0ononnnMMM short tons.. (1) OI 

EE ee EE barrels..| 8,395,087 | 12,449, 389 
Chromite eege long tons.. 4, 
Clay: 

ae si to ee a ae a WEEN 3 5.475, 818 
A A AS short tons.. 205, 934 1 500, 796 
EE cca tin M D ELE EE do.... (!) (1) 
E MUERE RN EN pounds.. 569, 068 45, 525 
EE det WEE EE short (ons O) O) 
Feldspar (crude) Ll. llll... long tons. . (1) (1) 
Perro-nllOys cs occ o cuue See A bee e bs sh ete 
FIGOISDAE 2c 2i svn See EES ees ue short tons.. 181 (1) 
Gems and precious stones eee (9) 
CO NEUEN RP O UHR INN troy ounces.. 719, 064 | 25, 131, 284 
Graphite, crystalline.......................... A A imam toast 
A e ME short tons.. 55, 620 (1) 
TOA BG A e A pounds.. , 604 342, 957 
Iron EE long tons.. 16, 333 (1) 
Lesd A AE short tons.. 412 30, 457 
Ee d EE EE do 34, 733 342, 621 
ET EE ----d0.... Q) (1) 
Magnesium salts (natural).................... pounds.. (1) (1) 
Manganese Ofe.. c.ooooococonococcocnoccccc long tons.. 158 1, 500 
E e EE flasks (76 Bonds m 7, 808 576, 738 
MICA SCIAD a iuerre oot code EE ort tons.. ($) OI 
Micaceous minerals (mica schist)............0.... do.... 320 2, 2 
Mineral plants, zinc and lead pigments.......... do (11) (1 2) 
Mineral waters........... seen Do gallons sold (*) (*) 
Natural gaS... le ox emer IO M cubic feet... 268, 122, 000 | 73, 055, 000 
Natural gasoline................ 2. c lsclles gallons..¡506, 272, 000 | 29, 931, 000 
Ores (crude), ete.: 
Aa AA Ee short tons.. 53, 357 (*) 
Copper-lead. EE o... 11 (°) 
Dry and siliceous (gold and silver)........... do....| 2, 209, 699 tn 
) 975, HEMOS rcc do.... 2, 160 9) 
Lead-tiDnG...-..... coeno oou o a Eh ea id düLcc ul uod EE 
A PULSI ee 864 (+) 
Peat et short tons.. (1) () 
Pebbles for grinding. ...........................- do. (1) (1) 
PétroleümMm AN A donea e e ea i barrels. |174, 305, 000 1160, 760, 000 
Platinum and allied metals............... troy ounces.. 312 12, 223 
Potassium salts. ................. LLL lll... short tons.. O) (1) 
o EE do.... 9, 431 60, 088 
e A DU A REN long tons.. (1) (1) 
A A geet aE Cries short tons.. 341,893 | 2,026, 376 
Sand and gravel....... ----.-.--------Q0....] 6,811,109 | 4,147,509 
Sand and sandstone (finely ground) TX RAE do.... (0) (1) 
Silica (QUATÍZ) L.cocinónicnocneconono cestas do.... (1) (1) 
Si VOR A Mo ERE troy ounces.. 844, 413 545, 883 
E Porra ENTER 39, 393 
Sodium salts (carbonates and sulphates) from natural 
SOUFCÓÉS. Lol eda cs cde cise codes EE short tons.. 91, 439 1, 274, 701 
UOMO sre cu ru LO LN Le ce D cada do....| 5,597, 040 5, 520, 311 
Súüulphür oh Ch ta tei e E long tons.. 3, 989 78, 070 
Sulphuric acid ig... short tons..|...-........|.-..--.----- 
Talc and ground soapstone. ..................... do.... 15, 880 164, 777 
BE d TEE A A EE do. (1) () 
Tungsten ore (60 percent concentrates). .......... do.... (1) (1) 
HG att EE do.... 361 31, 034 
Miscellaneous !!............ 22. PR 4, 348, 414 
Total value, eliminating duplications.............|............ 331, 255, 052 


284, 02 000 


94, 577 
120 


e e me eee ess e o 


4, 178, 380 


1 Value included under ‘‘Miscellaneous.” 
2 Value not included in total value for State. 
3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. 
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
* Reported as mica schist. 
* From ground mica schist. 
* Reported as scrap mica from ground mica schist. 


* Not valued as ore; value of recoverable metal content included under the metals. 


ration. 
icated by 1” above, 


153336—37—— —96 


18 From zinc-roasting o 
41 Includes minerals in 
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Mineral production of Colorado, 1934-35 


Product 
Quantity 
Briquets, fuel. ............................. short tons.. AU 
Kiemen gaere ae Gs (1) 
Clay: 

o .......200 o ou b solorE usa Pe aeduesascrlendeeSszsesai*9lM, 104, 672 d isses Roe 
py Je ERR short tons.. SA, 
CONI A A Med o... 5, 910, 511 
CONG A A A A O ETT do.... 256, 110 

op A tbe pounds.. 14, 654, 000 
Feldsper (crude)............................ long tons.. 22, 215 
"i. SE do.... (11) 
EIüOfSDOt.... e cw e INT ee Urs ess short tons.. 6, 978 
Fuller's earth... ee eee le do.... (1) 
Gems and precious stones. ................ LL LLL LLL ]|------.-.... A Ee 
Gold WEE troy ounces.. 349, 281 
¡Eo A 00020220-nennan short tons.. 17, 610 
Ëer EE long tons.. (11) 
Le8d.. oce s usessc cuu RAP iQ cesses short pns- D 673 
rte a ERES 0...- 
eeng n. WEE long tons. .|............]..-......... 2, 681 
ca: 
BRAD A tus supe dual dena dedi short tons.. (1) 
OO cis caiste pounds.. 0 
Micaceous minerals (vermiculite).......... short tons.. 6 
Mineral paints, zinc and lead pigments.......... do.... (1 2) 
Mineral enterg. ............-..-.2---2---- gallons sold.. (*) 
Molebdenum. Lll. unds.. 9, 558, 120 
Natural g83......................-.. c. M cubic feet.. 2, 843, 000 
Natural gasoline....................... 2. -lll-. gallons.. 417, 000 
Ores (crude), etc.: 
EIERE EE eer short tons.. 209, 492 
Copper-Jend. ll. ll. do.... 295 
Dry and síliceous (gold and silver).«......... do.... 1, 535, 534 
GO MENS ERE E do.... 16, 419 
ET E AT EE do... 9, 244 
Pn. uo excuse Ver e A s de Eae Ead 0.. (1) 
Petroleum.......-.-..------0-0.............--- barrels. . 1, 560, 000 
PYTIUOS EE long tons.. O) 
Sand and gravel............................ short tons.. 1, 266, 073 
A ee ee troy ounces. . 4, 696, 064 
CT EECH short tons. - $ 1,021, 260 
Tungsten ore (60 percent concentrates).......... do.... 
Uranium oreg.................-- c ecce ecc c eee eee do.... () 
PANG ot odie O A D PNEU UNES eee do.... 1, 202 
Miscellaneous ?. .......... 2. LL LL ee ccce ee cere esee c]---.........| 8,870,851 |............ 
Total value, eliminating duplications. ...........|............! 39,473,123 |............ 


! Value included under ''Miscellaneous."' 

2 Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

4 No canvass. 

3 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 

€ Figures not available. 

7 Not valued as ore; value of recoverable metal content included under the metals. 
% Exclusive of marble, value for which is included under ''Miscellaneous.'' 

* Includes minerals indicated by ‘‘!’’ and rt above. 


1935 


Value 


Gy 
(1) 
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Mineral production of Connecticut, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 

Clay: 

EE ee E cu mur pice nre ee ee I. E 2 $669, 415 
jo AI A A A short tons.. (13) 13 l 32, 

Al) A NEUEN o. s (13) (3 (13) (11) 

Feldspar (crude) e long tons. - (!) (1) (0) (1) 

Li A A AOS short tons. . (') (1) (1) (1) 

Mica: l 
San c n dr rua al a e IEA do.. 439 $7, 753 (1) O) 
Seet... EE pounds. . $ 111, 334 26, 579 265, 250 52, 760 

Miera waters_._....-...-.--...--...---- gallons sold.. (4) OI (9 (4) 

Sand and graxvel ooo. short tons. . 326, 218 193, 937 448, 360 239, 863 
iron A A A E at nae do....| * 1, 293, 510 | § 1, 356, 144 | * 1, 459, 220 | 3 1, 562, 585 
Msllipneons EE cut trc EE 3, 780, 332 |... 3, 193, 148 

Total value, eliminating duplications. .........--.|.--......... 2, 276, 061 |............ 2, 656, 207 


! Value included under ‘‘Miscellaneous.’’ 

! Figures obtained through cooperation with Bureau of the Census. 

! Value not included in total value for State. 

‘No canvass. 

! Exclusive of sandstone, value for which is included under ‘‘Miscellaneous.”’ 
* Includes minerals indicated by ‘‘!’’ and "VT above. 


Mineral production of Delaware, 1984-85 


1934 1935 
Product SS 
Quantity Quantity Value 
Clay: 

PrOQUOIS ooo ee ection Laken EE (ID > EENG (1 3) 
Raw EE 3 $28, 718 (13) (1?) 
Sand and grayél.. A use m d 52, 625 50, 860 $28, 671 

che) EE (1 (1) (1 
Miscellaneous A AAA 219, 189 |...........- 212, 577 
Total value, eliminating duplications 271,814 |...........- 229, 904 


! Value included under ''Miscellaneous.'' 

2 Figures obtained through cooperation with Bureau of the Census. 
1 Value not included in total value for State. 

‘Includes minerals indicated by ''!” above. 


Mineral production of the District of Columbia, 1934- 85 


1934 1935 
Product 
Quantity Value Quantity Value 
E MA dew a AA (1?) 
A A E A AA short tons. 1... () (1) 
KEEN IA E E $406, 891 |............ $479, 256 
Total value, eliminating duplications.............|............ 406, 891 |............ 479, 256 


' Value included under ‘‘ Miscellaneous.” 
? Figures obtained through cooperation with Bureau of the Census. 
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Mineral production of Florida, 1934-85 


1934 1935 
Product 
Quantity Value Quantity Value 
SE eege barrels. () (1) (1) () 
‘lay: 
Products? ao. sec05 5 II cu meti oL ts 2 $117, 802 |............ 3 $62, 171 
E A AA short tons.. (13) (13) (13) (1 3) 
dod 8 Wee? ee do.... (1) (1) (D) (!) 
Die sna A A AN E do.... 14, 207 121, 247 13, 572 126, 035 
Minera WERNER, oo. io rece che iii gallons sold. ($) OO) (4) (9) 
RE short tons.. (1) (1) C) OU) 
Phosphate or long tons..| 2,369,334 | 8,076,317 | 2,422, 804 8, 377, 609 
Sand and gravel................. ll lll... short tons.. 402, 981 269, 938 385, 711 233, 029 
Sand-lime brick...............---------.--- thousands.. (1?) 12) 1 3) (! 2) 
STONE s oe ole ets ie Orr A short tons..| * 1,095, 800 3 945, 515 | 5 1, 216, 390 | 31,021, 497 
Miscellaneous €... ot uc coco bec eee EE 2, 183, 636 |............ 1, 855, 803 
Total value, eliminating duplications. ...........]|............ 11, 548, 144 |............ 11, 447, 052 
1 Value included under ''Miscellaneous." 
! Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
! No canvass. 
3 Exclusive of unclassified stone, value for which is included under ''Miscellaneous."' 
5 Includes minerals indicated by ''!'"' and “3” above. 
Mineral production of Georgia, 1934-85 
1934 1935 
Product 
Quantity Value Quantity Value 
A A enea E E short tons.. (1) O) 30, 577 $178, 254 
Bautit@ A ccc mcs DM teu LL e Ge ea A long tons.. (1) (1) (1) 1) 
A EE barrels.. (1) (1) (!) ) 
Clay: 
Produel$ oae teda teu vna A (13) coco] 22,143, 631 
E E ps eet a a short tons.. 284, 556 $1,621, 223 53, 633 | 3 2, 363, 729 
Coal A cious ae eue EO AU ended do.... 32, 716 80, O) (1) 
Fullor's d EE do (! (a (0) (1) 
A AA cede troy ounces.. 970 33, 898 994 34, 782 
LYON A ee eee A long tons.. 1, 098 1, 845 2, 949 7, 685 
Be VAIO ENEE short tons.. (5) (3) OI (3) 
TMG esis ns di oh a cL LL UE do.... 2. 664 21, 674 5. 192 40, 689 
Manganese ore c cc llle llle long tons.. 6, 281 (1) 6, 960 95, 683 
Manganiferous ore l.l lll. lll... do.... 9, 197 (1) 3,735 23. 722 
Mica: 
EEN short tons.. (1) (1) (1 €) (1 €) 
Sheet ou icol LLL Li AS DELE pounds.. (1) (1) (1) (1) 
Micaceous minerals (chlorite schist)........ short tons.. (1) (1) C) C) 
Mineral waters.........-....-----.------- gallons sold.. (*) (5 (9 (5) 
Ore (dry and siliceous) (gold and silver)....short tons.. 2, 069 (9) 1, 200 (9) 
Sand and gravel ll lll... do.... 325, 526 229, 849 3064, 507 240, 565 
e EE troy ounces.. 48 3l 74 
VEU CERE oM PW EE (De EE (1) 
eg EE short tons.. 953, 050 2, 526, 786 1, 198, 610 2, 650, 556 
JA ar a Ade A ge eiaa do.... (1) (1) (1) (1) 
"FEIDOLRL AA Soho rece veo ataca A ER (1) (1) (1) OI 
Miscellaneous EE Ses itualula dette 3,471,082 |............ 2, 024, 606 
Total value, eliminating duplications............ ............ 6,365,165 |............ 7, 440, 226 


1 Value included under ''Miscellaneous.'' 


? Figures obtained through cooperation witb Bureau of the Census. 


3 Value not included in total value for State. 

4 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
3 Figures not available. 

* Includes mica from ground mica schist. 

' Reported as scrap mica from ground mica schist. 

$ No canvass. 


* Not valued as ore; value of recoverable metal content included under the metals. 


19 Includes minerals indicated by ''!'"" above. 
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Mineral production of Idaho, 1934-35 


1934 
Product 
Quantity Value 
Antimony ore vncentrates)............... short tons.. 897 (1) 
Arsenious otide |... 2 LL c lie oll dn 961 $49, 042 
a onan i odes PNE. barrels.. (1) (1) 
Clay: 
PIDE c cau aru tn ao nent ON ets Me ie Shel, sail he (1 1) 
Ra e e Short tons. . 282 3 3,655 

Qo MINOREM MEINER, ON (1) (1) 
EE E S N pounds..| 1,531,625 122, 530 
(reris and precious stanen... (0 
(ad? M O EOY OUNCES. 84,817 | 2,964,361 
ak EE EE ERC long Long ]--.........- 
EE short tons. . 71,324 | 5,277,984 
| Eos MAE CREER A EA do.... (1) (1) 
Ores icride), ete.: 

duc MN CEU do.... 1, 020 (6) 

o WEE SE 118, 927 (6) 

l/ry and siliceous (gold and sílver)........... do.... 202, 784 (6) 

E EE do.... 240, 485 ($) 
Ee do.... 723, 986 (8) 
Phosphate rock... long tons.. 37,151 140, 397 
“and and gravel................--.--------- short tons.. 632, 485 237, N96 
A A Ge ier troy ounces..| 7,394, 143 4, 780, 052 
hl: RCM TEL NP short tons..| 7 764, 730 ? 575, 103 

T'azsten ore (60 percent concentrates) ........... do.... 1 (1) 

D M A EE do.... 24, 799 2, 132, 742 

CA 428, 046 
Total value, eliminating duplications.............|...........- 16, 708, 153 


13 


1935 
Quantity Value 

3, 602 (1) 
415 $16, 294 

() (1) 

E On 

(! 3) ( 3) 

(1) (!) 
2, 095, 867 G 957 

Det d 
83, 823 2, 933, 807 

41 (1) 
79, 020 6, 321, 610 

OI (1) 

243 (5) 
4395] —— (QNEM 

256, 077 (*) 

820, 074 (6) 
41, 796 176, 877 
972, 743 584, 953 
10, 240, 953 7, 360, 685 
7 686, 480 7 631, 050 
731,083 | 2, 732, 644 
See 435, 626 
EET 21, 364, 029 


! Value included under “Miscellaneous.” 


! Figures obtained through cooperation with Bureau of the Census. 


' Value not included in total value for State. 
‘No canvass. 


¿Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
! Not valued as ore; value of recoverable metal content included under the metals. 
' Exclusive of sandstone, value for which is included under '*Miscellaneous.'' 


' Includes minerals indicated by “1” and '?"' above. 
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Mineral production of Illinois, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 
Cement EEN barrels..| ! 3, 908, 107 |! $5, 498, 568 | ! 3, 276, 970 1! $4,500, 897 
lay: 

nl EEN lee imer ours d 1 4,930, 454 |............ (1?) 

Dici A PES TP EE short tons.. 69, 921 * 160, 537 98, 912 1281, 352 
COA) AAA A A A 0....| 41, 272, 384 | 64, 238, 000 | 44, 525, 469 | 69,516, 000 
LTE A O do....| 1,649, 907 | 49, 071, 800 , 668,523 | 49, 628, 162 
AD uscito A AA do.... , 234 567, 396 44, 120 685, 794 
Fuller's earth... do.... Q) (3) (3) (3) 

Iron; DIE den long tons..| 1,430, 841 |*25, 357, 717 | 2, 224, 132 | * 39, 092, 488 
¡AA A A AA short tons.. 40 , 960 436 34, 850 
¡A EE ERIT do.... 86, 679 655, 359 117, 602 878, 746 
Mineral paints, zinc and lead pigments.......... do.... 11, 043 | * 1, 217, 607 12, 417 | * 1, 224, 407 
Mineral waters. ooo allons sold. . (5) (5 ) (5 (5) 
Natural gas....................... Lll... M cubic feet..| 1,868,000 | 1,290,000 | 1.448,000 844, OOO 
Natural gasoline....................-.... LL. gallons..| 3,810,000 183, 000 | 2, 642, 000 141,000 
Ore (lead and zinc)......................... short tons.. (è) (5) (€ D 
a EE do.... (3) (3) (3) (3 
Petrolera ao barrels..| 4,479,000 | 4,990,000 | 4,322, 000 4, 810, 000 
o A oes E long tons. .|............]...........- 9, 001 3) 
Sand and gravel............................ short tons..| 6,174,202 | 3,373,690 | 8,354,473 4, 276, 342 
Sand and sandstone (finely ground).............. do.... 38, 610 200, 893 51, 269, 690 
Sand-lime briek LLL LL... thousands._|............|.....------- 33) (2 3) 
Se? EE Ee troy ounces.. 310 200 3, 147 2, 262 
Stobe: A IN AA A short tons..| 3,915,580 | 2,894,538 |? 4, 405, 7 73, 230, IRR 
Sulphuric acid (60° Baumé) 5.....................do.... 123, 701 4 977, 238 137,389 | 11,163,685 
RA A A A pe do.... 7, 417 119, 418 10, 001 113, 484 
ALiscellaneous EE, EE 267, 120 1: seo senos 7,180, 275 
Total value, eliminating dupllcations............|............ 89, 211, 596 |............ 96, 483, 558 


1 Exclusive of natural cement, value for which is included under “Miscellaneous.” 


1 Figures obtained through cooperation with Bureau of the Census. 


3 Value included under ‘‘Miscellaneous.’’ 
! Value not included in total value for State. 
5 No canvass. 


$ No ore milled in Northern Illinois; lead output of Southern Illinois is byproduct of fluorspar milling. 
? Exclusive of unclassified stone, value for which is included under ‘‘Miscellaneous.’’ 


From zinc smelting. 
? Includes minerals indicated by **1”, **3”, and '?" above. 


Mineral production of Indiana, 1934-35 


———— |———— | ——— | a 


1934 
Product 
Quantity Value 
Cement. 5 o sen rs ee barrels. (1) (1) 
Clay 
Products joe tec hoe lee 1$3, 336, 038 

ARR See ieee et a Oh eats short tons. 67, 245 378, 129 
COG). ETT apie "ECCE do....| 14, 793, 643 | 21, 838, 000 
Eeer do....| 2, 613, 437 |? 16, 957, 287 
Fuller SeartD... wee ce ee Rue SEIEN do.... 1) (1) 
A long tons..| 1,545, 011 |327, 187, 989 
LIMA: a dls a a short tons.. 72, 606 443, 398 
Mineral paints, zinc and lead pigments.......... do (1 3) (13) 
Mineral waters_..........-----2-. 2-22-20. gallons sold.. (9 (9 
Natural gaS. 1 23. 2qewcab eer EM TE M cubic feet..| 1,802,000 | 1,060, 000 
Peat nnl xac eu E A short tons.. (1) (1) 
Petroleum. A A E barrels.. 838, 000 960, 000 
Rubbing stones and whetstones............ short tons.. 62 8, 861 
Sand and gravel LL c.l Ll. do....| 3,957,548 1, 890, 185 
Sand-lime breck... thousands.. (12) . 1) 
tee eU ULL Unde rad. short tons. .| * 2, 057, 440 | 3 4, 140, 960 
Miscellaneous EE E 7,412,872 

Total value, eliminating duplications............|............ 39, 416, 727 


! Value included under ''Miscellaneous." 


! Figures obtained through cooperation with Bureau of the Census. 


3 Value not included in total value for State. 
* No canvass. 


8 Exclusive of unclassified stone, value for which is included under ''Miscellaneous."' 


$ Includes minerals indicated by ‘‘!’’ and "VT above. 


1935 
Quantity Value 

(1) (1) 
ler 1 $4, 928, 742 
66, 808 3 50, 911 
15, 754, 214 23. 722, 000 
3, 768, 480 | * 25, 484, 234 

(1) (1) 
2, 182, 798 | 3 38, 809, 232 
71, 883 442, 808 

(! 3) ( 3) 

(4) (4) 
1, E 000 l, me 000 

1) 

777, 000 880, 000 

(1) d 
4, 450, 885 2, 2903, 749 

b (11) 
5 1, 826, 830 | 33, 024. 414 
NIRE EIEE 7, 708, 268 
MEUSE: 42. 512, 613 
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Mineral production of Iowa, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 
EE EE barrels..| 3,340,049 | $5, 094, 922 | 3,203,301 | $5,072, 098 
y: 
Produeté AA A A AI 1 1, 352, 227 1... esl. t 2, 006, 021 
NI D uL ec cole sb iL LEES short tons.. 2, 272 3 22, 242 3, 275 133, 547 
EE 0....| 3,360,992 | 7,862,000 | 3,650,103 9, 002, 
e EE long tons.. 33 (1?) (13) 33 
AS EAEE short tons.. 180, 271 1, 670, 356 230, 203 2, 215, 770 
Iron TEE long tons.. a 3) 1 2) 5, 425 (23) 
Mineral waters. |... 0-00- llc lores eser. gallons sold. . (9) n (*) (*) 
EE short tons.. (3) 3) (3) Q) 
^ nd and gravel.. ol EE do....| 4,348, 862 1, 393, 800 | 5, 732, 742 1, 756, 851 
ORDO eeh tata se has A Se ee auld do....|52, 276, 440 |? 1, 934, 364 1, 840, 080 1, 645, 937 
Misællaneous EE, neueste 1, 320, 509 |............ 1, 714, 363 
Total value, eliminating duplications............|............ 19, 326, 181 |............ 21, 709, 817 


! Figures obtained through cooperation with Bureau of the Census. 

! Value not included in total value for State. i 
3 Value included under ''Miscellaneous.'' 

‘No canvass. 

5 Exclusive of unclassified stone, value for which is included under “Miscellaneous.” 

$ Includes minerals indicated by ''!'" and “I” above. 


Mineral production of Kansas, 1934-36 


1934 1935 
Product 
Quantity Value Quantity Value 

Asbphalt (native). Ll... short tons.. (©) (!) (1) (1) 
COTO ee baaa barrels..| ? 2, 425, 867 |1$3, 734, 493 | 2 2, 487, 888 | ? $3, 778, 104 

Chals A A E C short Long 87, 000 , 200 (3) 3) 

A A EE 4 656,510 |............ 14 
A EE short tons..| 2,508, 254 | 4,619,000 | 2,686, 164 4, 943, 000 
La EA deeg 0.... 68, 383, 910 92, 619 523, 188 
Lead 2) 2 2 2d ate A Lee tata do.... 6, 805 503. 570 10, 892 871, 360 

Mineral paints, zinc and lead pigments.......... do.... (1 5) (15) (15) (15) 

Mineral enterg. css. gallons sold.. (6) (6) (6) (0) 
Natural P85 Li as ea M cubic feet ..| 46, 909, 000 | 14, 124,000 | 57, 125,000 | 18, 153, 000 
Natural gasoline. ...................... lll... gallons..| 27, 891, 000 796, 000 | 32, 507, 000 1, 145, 000 

Ores (crude), ete.: 

beud. los oic acus Secu EAE short tons.. 2, 000 wicpoccrcac dl oou ui am 

Lénad-21]6........-:- 2 concra eres went e n CAE do....| 1,159, 600 (7 1, 337, 400 (7) 

YA e HERE oso eee eat eee DET E do.... 935, 100 C) 4, 562, 700 (7) 
Pétrole ct os dc Cake eddies tanec ee barrels..| 46, 482,000 | 47,850, 000 | 54,843,000 | 56, 750, 000 
PUMICG.. oo dica short Long ; 668 41,111 08, 349 

a SE long tons..|............|-------.--.- (1) (1) 
Blocca at rss as SOFE LODS... 768, 133 2, 949, 930 608, 204 2, 309, 482 
Band and gravel.. eee do....| 1,081,619 698, 461 1, 570, 975 666, 529 
0 EE 0....| 51,371, 300 | $ 1, 350, 301 | * 1,852, 170 | © 1, 833, 763 
VAN a Mee EE TC ONES do.... 38, 261 | 3, 200, 446 54, 110 4, 761, 680 
Miscellaneous A A 1,605,819 |...........- 3, 086, 330 
Total value, eliminating duplications.............|............ 81, 117, 503 |............ 96, 905. 947 


! Value included under “Miscellaneous.” 

2 Exclusive of natural cement, value for which is included under “Miscellaneous.” 

3 Figures not available. 

* Figures obtained through cooperation with Bureau of tbe Census. 

$ Value not included in total value for State. 

* No canvass. 

? Not valued as ore; value of recoverable metal content included under the metals. 

* Exclusive of unclassified stone, value for which is included under ''Miscellaneous."' 
* Includes minerals indicated by ir, “'”, and "E" above. 
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Mineral production of Kentucky, 1984-35 


1934 1935 
Product 
Quantity Value Quantity Value 
Asphalt (native) occ. short tons.. (1) (1) (1) (1) 
Re TEEN barrels... (1) (1) A (') 
Clay: 
EE E EEN. beet ces ? $3,884, 019 
| AP EIER EE short tons.. 140, 842 | 3 $606, 703 232, 797 3781, 210 
E A A E ON 0....| 38, 525, 235 | 60, 548, 000 | 40, 760.939 | 65,956, OOO 
Coke e daa a he do.... (13) (13) (13) 3 
FluoftSUdE ceo ee ak feed ee aot. leek es do.... 43, 163 690, 990 68. 679 1,017, 451 
Iron. DB. usas suco eco Diu erc om long tons. . 170, 399 02» 213, 837 (13) 
(ET WEE haw are ee ans short tons.. 104 1,696 132 10, 560 
LIB. ie ee n el tA LE ete papel do.... (1) 1) OI () 
Marl, caleareous_...............-..-.------- WEE, eee » 63 WE AAA rei = 
Mineral waters......-.......-..---------- gallons sold. (4 (4) (9 ($) 
Natiral gaS eege e M cubic feet..| 33, 124, 000 | 14,973,000 | 39,738,000 | 17, 730. OOO 
Natural gasoline 2 eallons..| 4,171,000 177,000 | 5,614,000 287, OOO 
Ores (lead and une)... short tons.. (3) (3) (5) (5) 
A A uer barrels..| 4,860,000 | 5,640,000 | 5,25%, 000 6, 000, OOO 
Sand and gravel..........-..........-.----- short tons..| 1, 069, 656 789, 748 856, 381 550, 569 
Stones...............- SE EE do....| 1,992,820 | 1,760,756 | $ 1,956, 810 | 61,709,330 
Zine as eebe do.... 125 10, 750 127 11,17 
Miscellaneous! a te ts E 8, 743, 200 Jesse ee 6,755,036 
Total value, eliminating duplications.............|.-.........- 89, 042, 117 |............ 98, 486, 000 
1 Value included under “Miscellaneous.” 
2 Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
* No canvass. 
3 Figures not available. 
$ Exclusive of sandstone, value for which is included under “Miscellaneous.” 
? Includes minerals indicated by "ur and ***” above. 
Mineral production of Louisiana, 1934-35 
1934 1935 
Product 
Quantity Value Quantity Value 
Comentar Poth? ge barrels. . (1) (1) (1) (1) 
e A AAA cn ce A A 1 $63, 463 |............ 1 $176, 352 
DAM eege short tons.. (1) (1) (1) (1) 
Mineral waters...--........-..-.-.-22+.-- gallons sold.. (3) (3) (3) Q) 
A M cubic feet../225, 713, 000 | 42, 531,000 |249, 450,000 | 46, 468, 000 
Natural posollne gallons..| 40,558,000 | 1,141,000 | 49, 732, 000 1, 871, 000 
Petroleum. i cuoc ado ex desde sn barrels..| 32, 869, 000 | 31,850,000 | 50,330,000 | 49, 820, 000 
RS Ee short tons.. 567, 29 2, 854, 785 702, vu 0 2, 514, 896 
Sand and gravel. ......--..---.....-2..-.-- eee. do....| 1,090, 331 646,883 | 1,359, 567 869, 140 
GIODE lor as dos ee _.....do _.. (1) (1) (1) (1) 
SUIDAUF > oc rat da long tons. - 307, 186 5, 350, 487 215, 147 4, 867, 988 
Miscellaneous 4&............ 2.2. c.l l.c cc ccccllcsa scs csl caer acra 773, 105 zo mes 957, 334 
Total value, eliminating duplications...........|............ 85, 210,783 |... ........- 107, 544, 710 


1 Value included under ''Miscellaneous.'' 

2 Figures obtained through cooperation with Bureau of the Census. 
! No canvass. 

4 Includes minerals indicated by “1” above. 
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Mineral production of Maine, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 
Cement Eet barrels... (1) (1) (1) (1) 
y: 

LE AA A VE 2 $226, 952 |... 3 $314, 313 

ERR cette ae Sin ebe DD short tons (13) 13) 13 13) 
Feldspar Zero)... long tons 14, 68: 82, 854 17, 103 99, 770 

Gems and precious gtones. i so oe esses esse ecee- 9 7 A (5) 

EE short tons.. (!) (1) (1) (1) 

Mica: 

A A II ee tas O A AA 70 980 
AOI. A A AA pounds.. (1) OJo EE EE 

Mineral waters.._.._.....--.......------- SE sold (4) (4) (9 (Di 

Sat... EE Eo ed -Short tons.. (1) (1) ` (1) (1) 
Sand and gravel... LLL LLL. do....| 2,030,222 238,761 | 2,326,814 256, 365 
NC NENNEN EE uM 133,835 |... 221,799 
190, PERDRE short tons.. 5 138, 620 5 919, 632 $ 151, 660 3 968, 675 
Miscellaneous `. NOA DEER 720,065 |. 697, 752 
Total value, eliminating duplications. ...........|............ | 2,352,076 EE 2, 559, 648 


! Value included under “Miscellaneous.” 
! Fizures obtained through cooperation with Bureau of the Census. 
? Value not included in total value for State. 
! No canvass. 
3 Exclusive of basalt in 1934 and of unclassified stone in 1935, value for which is included under ''Miscel- 
enous.’ 
t includes minerals indicated by “1” and “5” above. 


Mineral production of Maryland, 1934-35 


1934 1935 
Product SS ME MER MMC 
Quantity Value Quautity Value 
e 
E EE short tons. . (1) (1) (1) (1) 
GER EE barrels.. (1) (1) (1) (1) 
ay: 
PICQUOlS s EE EE AAA 2$1, 807, 667 |... 2 $2, 466, 470 
A eee Bae eee Ed Ota short tons.. 22,7 3 78, 604 17, 048 3 94, 625 
A eee ea e a aE do....| 1,027.112| 3,089,000 | 1,678,059 3, 266, 000 
E] A See eens EE do 784, 539 (1 3) 929, 617 (13) 
Feldspar (crude). ..-..----.----------------- long tons.. (1) 1 1) (1) 
Don Pig cde tes De idas eL lesa da do.... 704, 304 (13) 863, 861 (13) 
nr Mr er short tons. 28.107 191, 071 39, 528 300, 021 
Marl, calcareous. ooo do.. (1) (1) (1) (1) 
Mineral waters........-.......--.-.------ gallons sold. (4) (4) (*) (4) 
otassium salts 2222 eee short tons. (1) (!) (1) (1) 
Sand and gravel_.......-.....-...-.------------- do....| 1,693,112 | 1,708,519 | 1,483, 386 1, 434, 761 
Silica (QUATIE EE do.... 564 6, 390 405 6,075 
BAO EE CENE RECRUIT AES (Eye Naas ett, Moe eet (1) 
8tone. ccoo Short tons..| 5897,830 | 5 1,127,798 A 623, 770 5 829, 915 
Duas. eet Aere Adel do. (1) (1) (1) 
Miscellaneous EE eme race ee 18, 167,128 |...........- 18, 694, 318 
Total value, eliminating duplications. ............]............ 10, 128, 349 |............ 10, 035, 751 


1 Value included under “Miscellaneous.” 

! Figures obtained through cooperation with Bureau of the Census. 

3 Value not included in total value for State. 

* No canvass. 

3 Exclusive of marble, value for which is included under “Miscellaneous.” 
* Includes minerals indicated by ‘‘!’’ and “3” above. 
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Mineral production of Massachusetts, 1934-35 


1934 1935 
Product DUNG MU Ecc RR EHE CI IE 
Quantity Value Quantity Value 
Briquets, (UG RD ERR EDS short tons.. (11) (12) (11) (1 3) 
ay: 

d en et EE, etc sis 3 $806, 201 |............ 3 $883, 797 
AW EE short tons.. 1, 014 2 12, 761 753 18, 868 
Coke EE EE do....| 1,127,632 | 1 7, 181, 783 1,006, 115 | ? 6,048, 544 

Itn. DIE Saco o eo meae dci cede n ce long tons.. (112) € 2) (1 2) (1 2) 
LIim6.. eno tetas I Short tons.. 52, 518 452, 494 67, 969 042, 755 

Mineral waters__............_._......._.. gallons sold. . (4) (9) (*) (4) 

e EEN short tons.. (1) (1) (1) (1) 
Sand and gravel. o occ do....| 2,033, 201 1, 109, 066 1,876, 660 831, 103 
Sand and sandstone (finely ground).............. do.... 514 3, 471 995 5, 723 

Sand-lime brick... LL LLL... thousands. . (13) (13) (13) (13) 
el EES EE short tons..| 2,347,080 3, 743, 875 | * 1, 848, 740 | 33, 204, 858 
Miscellaneous $.......... 22 LLL eee ee eee [eee ee eee eee 1728 D Eme 530, 357 
Total value, eliminating duplications. ..............]............ 6, 165, 303 |............ 5, 650, 148 


! Value included under ‘‘Miscellaneous.”’ 

? Value not included in total value for State. 

2 Figures obtained through cooperation with Bureau of the Census. 

‘ No canvass. 

5 Exclusive of marble, value for which is included under ‘‘ Miscellaneous.” 
$ Includes minerals indicated by *'!” and ru" above. 


Mineral production of Michigan, 1934-35 


1934 1935 
Product St a ae EEN 
Quantity Value Quantity Value 
Bromine... - couse lw Du ii anb a ges nis pounds.. O) (1) (1) (1) 
Calcium chloride............--....--.------ short tons.. (1) (1) (1) (1) 
E ———— áo EE barrels..| 3,945,375 | $5,920,214 | 4,325, 134 $5, 971, 720 
Clay: 

en, Let thas 1 3, 224, 189 |_.........-. (12 

FW A A IEEE short tons.. H 3) (1 3) (13) (13) 
|o OR AO A RIA: do.... 621, 741 1, 940, 000 625, 384 2, 017, 000 
Coke Ee do....| 2, 547, 747 1314, 348, 536 2, 482, 302 | 3 14, 125, 590 
COD DOE eeh Ee pounds..| 48,215,859 | 3,857, 289 | 64, 108, 689 5, 321, 021 
Gems and precious stones. ...........-..--...----------|.-.---..---- 2 NND onam nes (9 

Dine NEP MENTO EE troy ounces.. 59 AAN i Shee 
Ge e short tons. . 281,033 | 2,469,222 342, 989 3, 315, 222 
Iron: 

Ore— 

Sold to furnaces..................... long tons..| 5,497,953 | 15,646,165 | 7,235,698 | 20,788,153 
Sold for paint............... c. l.l... do.... 1, 165 (1) 401 (2) 

Pip eege Ee do.... 644,895 139, O87, 451 781, 458 | 3 12, 225, 499 
A A Noe one ey short tons.. 32, 844 240, 181 35, 401 260, 097 
Magnesio acia TE pounds..| 4, 249, 838 OI 4, 241, 218 (1) 
Magnesium chloride (natural)... o do.... (1) (1) (1) (1) 
Magnesium sulphate (natural)................... do.... (1) (1) O) O) 
Manganiferous ore lll... long tons. . 505 (1) 5, 402 16, 140 
Marl, calcareous. ll... short tons.. (1) (1) (1) (1) 
Mineral waterg ooo gallons sold (0) (1) (5) (90 
Natural RAS. cc eno ec caca herr eR ets M cubic feet. .| 2,789,000 | 1,421,000 | 4, 203, 000 1, 973, 00 
Natural pasoline Ll lll. gallops.. 589, 000 15,000 | 1,850,000 71, 000 
Ores (crude), etc.: 

Coppe c coe une dues iL short tons.. 700, 055 (8) 1, 376, 803 (*) 

Dry and siliceous (gold and silver)...... ..... do.... 800 (*) EEN eit ican 
ORG EE EE do (1) (!) 5, 000 10, 997 
ve EE barrels. . 10, 603, 000 | 10,820,000 | 15, 776, 000 16, 350, 00 
Salt... rr rra det Sort tons.) 2.012.370 5, 470, 6584 2, 128, 171 5,337, 536 
Sand and gravel o. ooo do....| 5,432,071 | 2,197,838 | 6,591,748 2, 794, 031 
Sand-lime briíck............... Ll cil Llll... thousands.. 315,575 2 45, 129 3 10, 684 1 91, 409 
sigo Ave MN MEC trov ounces. 529 342 4, 219 3, 032 
gtone e short tons. .| 7 6, 617, 77 7 3, 718, 398 | 7 8, 230,930 | 7 4, 315, 462 
Eeler eoe ac OO eet Ee do.... (1) NN A tS 
A A A A E 4, 844,306 |............ 8, 513, 965 

Total value, eliminating duplications.............]..... ...... 61, 31, 364 |............ 77, 149, 256 


! Value included under ''Miscellaneous.'' 

? Figures obtained through cooperation with Bureau of the Census. 

2 Value not included in total value for State. 

* No canvass. 

* Gold valued at $34.05 per ounce. 

6 Not valued as ore; value of recoverable metal content included under the metals. 
? Exclusive of sandstone, value for which is included under ‘‘ Miscellaneous.” 

t Includes minerals indicated by **” and it above. 
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Mineral production of Minnesota, 1934-86 


1934 1935 
Product 
Quantity Value Quantity Value 
Briquets, fuel... eee short tons. .|............].....-..-... (12) (! 3) 
E Teata o 1 n t EE barrels. . (1) (1) (1) OI 
Clay: 
e EEN PEA 3 $703, 616 |............ 13 
A duci Lu d AS short tons. . (1 3) (11) 3, 220 2 $7,594 
Coke EES do.... 417, 447 (1 3) 430, 082 (^?) 
Flint lininz for tube mills. ......-......-.----.--- do.... (1) () (1) » 
Gems and precious stones. occ coco loco GA RMEE GENEE (4 
Iron: 
Ore— 
Sold to furnaces. .................... long tons..| 15, 768, 418 | 41, 843, 148 | 20,035, 653 | 50, 260, 668 
. Sold for paint..................-.....--.- do.... 774 (1) 1, 250 (1) 
E EA SEAS RA A A O do.... 3) 13 (3) (11) 
Lip A A O E short tons... Ok OU (1) (t) 
Minganiferous oe... long tons. . 197, 622 510, 017 497, 304 1, 199, 358 
Marl, CRÍCATOOUS .ooococococaccccnno short tons. .|......... LL]... LLL... 2, 600 1, 900 
Mineral waters..._...................-.-- gallons sold. . $ (0) V (*) 
LEE short tons... 1) M | 1) 
Pebhies for grinding. ........-.-.-...-.----.----- do.... (1) (t O 1) 
Sand and gravel...................-....-.------- do....| 5,217,775 2, 064, 876 6, 166, 064 2, 169, 332 
Sand- -lime briek aooooaaa 02an thousands.. 3 6, 899 3 49, 510 (13) (15 
eo A tio. aereis O A Ae e dus short tons.. 797,510 | 1,925, 753 529, 670 1, 123, 061 
A ee ence mra 4, 559, 648 |............ 6, 246, 508 
Total value, eliminating duplications.............]...........- 48, 330, 235 |............ 57, 313, 256 
| 
! Value included under ‘‘ Miscellaneous.’’ 
! Value not included in total value for State. 
! Figures obtained through cooperation with Bureau of the Census. 
t No canvass. 
! Includes minerals indicated by "ur above. 
Mineral production of Mississippi, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 
Clay: 
ele AAA EEN f colere. “ISD? CEN BO 3 $450, 505 
|i. AAA a raaa an short tons..| (1?) || (1)  |...........]....-.....-. 
Mineral 17 EE gallons sold.. (*) ‘ 
NEE EENEG M cubic feet.. 9, 643, 000 2, 259, 000 
LN A 24 barrels. . 2. 000 1, 000 
Sand and gravel_...........-...-....-.--.-- short tons.. 924, 406 381, 799 
AD A EE IA DERE IN do.... (1) (1) 
Miscellaneous........._..........----.--.------ EE A tns UDS y; 0% +74 Ue oi uos 305 
Total value, eliminating duplications.............|]............| 2,520,521 |............ 3, 092, 609 


1 Value included under “Miscellaneous.” 

1 Figures obtained through cooperation with Bureau of the Census. 
! Value not included in total value for State. 

* No canvass, 
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Mineral production of Missouri, 1934-35 


1934 1935 


Product xu c D EE UD CK A AAA 
Quantity Value Quantity Value 


——— |————— E 


Asphalt (native)... ..... Llc c Lc Lc lees. short tons.. (1) (1) OI (5 

LEO e d IN AO do.... 118. 836 $581, R89 131, 921 $727. 888 

Priquets, Tuel 2. Ll llc cl c eL cce celu. do.... (1?) (11) (13) (12) 

COTO EE harrels..| 3,779,125 5, 449,606 | 3,291, 332 4,940. 713 

CS ICH EM EE short tons..| 1,937, 000 484, 350 | 1, 496, 700 243, 250 
'lay: 

dt AAA moe te E rr EE 36,323, 896 |........-.... 37,443, 931 

RAW oo os oe a ee ho cere et inte „short tons.. 223, 022 2 961, 854 268,358 | 21,006, SA? 
CORI aes ec SS NO do....| 3,352, 283 6, 278, 000 3, 645, 996 6, 924. GUO 
COG ee Aen do.... (13) (1 3) (13) (12) 
CODDUPRS. ere deeg pounds.. 46, 276 2,702 67, 660 5, 616 
TROD, DER A eh long tons.. 4, 154 13. 271 2, 069 8. 7654 
TT A AA EE eg short tons.. 90, 493 6, 696, 482 97, 493 7,799, 440 
E A GER do 272, 230 1, 538, 900 312, 462 1,759, 913 
Mineral paints, zinc, and lead pigments......... ro [o Eet DEE VE (11) (1 2) 
Mineral waters............-.....-.------ gallons sold_. (9) () (*) (+ 
Natural gag............ esse cc cc cesse M cubic feet.. 549, 000 278, 000 609, 000 282, OOO 
Ores (crude), etc.: 

¡A A E DEE short tons..| 2,989,700 (3) 3, 083, 700 (3) 

Lead-fifio. O vx O... , 700 (3) 185, 100 (3) 

PANO soe EEN N T E do.... 364. 600 (4) 367, 800 (5) 
Petrolera barrels... 35, 000 29, 000 45, 000 40,000 
Pytites ois oct tcc ead rd EES long tons.. 14, 557 51, 640 24, 883 77, 263 
Sand and graàvel............. GE short tons .| 2,381,453 | 1,462, 740 | 3, 109, 104 1, 889, 738 7 
Sand-lime brick... o thousands.. (13) QAO NA IA E 
Silica (quartz)...........--.-.-.-.-----.----$ short tons.. (1) (1) (!) (2) 

Silvo ed aei. delt Ee Lu a tots troy onnces. 63, 066 40, 770 110, 551 79, 459 

Stone Sort tons. | * 2,438, 260 | * 2,913,415 2, 263, 350 2, 695, 342 

Ke A A a E DE US do.... () (2) (1) (!) 

VAT MERERI A A E do.... 7,059 607, 074 7, 203 659, 144 

MAA ER 1. 247, 8l EE 1, 444, 549 
Total value. eliminating duplications.............|...... Ll... 32, 954, [25-22 ez 35, 800, 213 


1 Value included under ''Miscellaneous.'' 

2 Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

4 No canvass. 

5 Not valued as ore; value of recoverahle metal content included under the metals. 

* Exclusive of unclassified stone, value for which is included under '' Miscellaneous.” 
? Includes minerals indicated by rou" and ra" above. 
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Mineral production of Montana, 1934-35 


81 


! Value included under ‘‘Miscellaneous.”’ 


2 Figures obtained through cooperation with Bureau of the Census. 


3 Value not included ín total value for State. 
* No canvass. 
3 Gold valued per ounce, as follows: 1934, $34.95; 1035, $35. 


1934 
Product 
Quantity Value 
Arsenious oke... short tons.. 6, 833 $348, 704 
SOS UM: os A T E A AP fes dulces do.... 
COMER EE EE barrels.. (1) (1) 
Clay: 
age ur A A PEA ARI 2 98, 503 
HANC AO S Ev UM LE e short tons.. 2, 675 3 4, 800 
a EE EE do....| 2,565,702 | 3,997, 000 
iro: A EE pounds.. 63, 265, 000 | 5, 061, 200 
Gems and precious stones... .........-.....-----------leeee-e ee eee 4 
ue eege Ee troy ounces.. 97,446 | 3, 405, 736 
Grephite, erystalline............... LLL... s... pounds.. (1) (*) 
NTS Do RERO ia ke da eee short tons.. (1) OI 
lc Corr EE do.... 10, 005 740, 370 
Ds ih pr ces ie ela se PERMET TOS do.... (1) (!) 
Manganese ore Lll iL elles long tons.. 11, 548 362, 450 
Manganiferous ore lilii... iu... do.... 11, 247 43, 454 
Micaceous minerals (vermiculite).......... short tons.. (0) (1) 
Mineral waters........-............-----.- gallons sold.. (9 (4) 
Natural gas. ........... 2l. AL Cubic feet. | 14,971,000 | 4, 415, 000 
Natural gasoline..............-. cc seres scel. gallons..| 1,237,000 83, 
Ores (crude), etc.: 

A Ee short tons.. 458, 587 (9) 
Copper-lead...... e cs Lexic e Rr rro dO sss seinem c6 m etes: c es 
Dry and siliceous (gold and silver)........... do.... 287, 828 (6) 

OE qM COME IEEE EORNM do.... 10, 321 ($) 

Lead. TD. EES do.... 244, 303 (8) 

BNC c A canted e Sree ein et aaa a do.... 65, 913 (8) 
¡A A barrels..| 3,603, 000 | 4,350,000 
Phosphate rock. ._...-..-----.------- eee long tons.. 2, 7,613 

l A I EE do. (!) (1) 
Sand and gravel.......................... short tons..| 5, 257, 164 | 2,073,513 
LIP. A E S troy ounces.., 4,006, 468 | 2, 590, 040 
E ol EE mendaces Scd short tons.. 434, 260 407, 363 
E EE do. 30, 721 | 2,642,017 
Miscellaneous Xt... 774, 173 
Total value, eliminating duplications.............|............ 31, 430, 496 


* Not valued as ore; value of recoverable metal content included under the metals. 
7 Exclusive of sandstone, value for which is included under '' Miscellaneous. " 


$ Includes minerals indicated by ‘‘!” and ‘‘?’’ above. 


Mineral production of Nebraska, 1934-35 


————— — EA | —————— eed 


1934 
Product | ue 
Quantity Value 

Briquets, fuel. ....................... LLL... short tons.. (1 2) (13 
Cement- cuota toria barrels.. (!) (1) 
Clay: 

E AAA GE (13) 

RAW ER betas eet eee ey short tons.. 9, 006 2 $6, 226 
Mineral vwaterg .......0 00000000M gallons sold ($) (4) 
Pümice A A RERO ERE short tons.. (1) (1) 
Sand and gravel.................................. do....| 1, 433, 407 §91, 513 
AA Deg eege Eeer Bums ae eae ee do.... 294, 690 402, 367 
Miscellaneous 5............2... Lc clL cssc cssc ssscess]-z eee eee eee 1, 825, 554 

Total value, eliminating duplications.............]............ 2, 790, 571 


1935 
Quantity Value 
8, 154 $320, 148 
2, 5 
(') OI 
ee (11) 
11,344 3 11,291 
2, 758, 906 4, 146, 000 
154, 957, 470 12, oC 470 
IRE E ) 
151, 088 5, 288, 081 
(2) (1) 
(1) () 
15, 589 1, 247, 101 
(1) 1) 
10, 823 340, 002 
6, 818 32, 077 
6, 868 85, 920 
(9 ($) 
19, 870, 000 5, 587, 000 
1, 739, 000 151, 000 
1, 259, 892 (6) 
308 (5) 
554, 853 (€) 
9, 085 ($) 
464, 534 (4) 
123, 441 (^) 
4,603,000 | 6, 150, 000 
21, 497 73, 701 
(1) (1) 
7, 692, 457 2, 8530, 095 
9, 322, 951 6, 700, 871 
193, 430 7 190, 382 
54, 781 4, 820, 705 
EIA , 269, 500 
e 52, 096, 553 
1935 
Quantity Value 
(11) (11) 
(1) (1) 
EEN (13) 
10, 303 2 $21, 762 
(*) (4) 
(1) (1) 
2, 028, 637 854, 412 
203, 210 294, 805 
SE TA 2, 105, 574 
E 3, 228, 856 


! Value included under ''Miscellaneous."' 

! Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 
‘No canvass. 

! Includes minerals indicated by ‘‘!”’ above. 
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Mineral production of Nevada, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 
Antimony ore............-..--...-.--------- short tons..|.......-..--]....-------- 14 AN 
ro EES 0.... (1) (1) (1) (1) 
Cla 
aen ART BEE WEEN ARA E, E On 
Wisin a at short tons. .|............ |... ........ 50 3 $3,896 
COD DOE. ooi sere peo Sane Leo pounds..| 41,611, 119 | $3,328, 890 | 74, 266, 000 6, 164, 078 
Disatomite eee eee short tons.. ) ( (1) (1) 
Feldspar (crude)............................ long tons.. 1 C) (') (1) 
Fiuorepgr c e coco short tons. . 631 O 1, 040 (!) 
Fuller's earth... O...- (1) (1) l (1) 
Gems and precious stoe... QD MERE EE ($) 
Goldi ee a e A td de te troy ounces.. 144,275 | 5,042,417 188, 031 6, 581, 085 
Graphite, amorphous. ..................... short tons.. (1) (1) (1) (1) 
E AA A do.... 82, 348 l 106, 894 1 
E EE do. 10, 991 813, 329 12, 676 1, 014, 080 
|n ERROREM ME do.... O) 1 () 
Magnesium hydrate (natural) (brucite).......... do.... j REA AA 
IFEMA do.... (i Uys leat do A TA 
Mercury... -aoaaa flasks (76 pounds) .- 300 22, 160 190 13, 678 
Mineral waters. ................-.....--.- gallons sold.. (9 d (4) ($) 
Molybdenum...._................------...--- pounds.. 24, 116 ( (1) OI 
Ores (crude), etc.: 
(Re short tons..| 1,819,913 (*) 2, 904, 641 (*) 
Copper-lead................------.-2.---ee ee ee o... 72 (6) 135 (0) 
Dry and siliceous (gold and sílver)........... do.... 901, 454 VM 1, 263, 751 (8) 
EE do. 24. 931 (8 , 494 (8) 
Leud- Bl sc o O do.... 153, 412 MI 194, 798 (*) 
PIAtiDUM. LL c osse EE troy ounces. .|.......... Ll LLL Lees. 2 65 
A ucibus dees short tons.. (1) (1) (1) Y) 
Sand and grëvel. oo do....| 1,377,496 597,453 | 1,434. 078 667, 794 
II EE troy ounces..| 3,057,114 1, 976, 316 4, 393, 426 3, 157, 775 
Sodium sulphate from natural sources...... short tons.. (1) (1) 214 1,915 
¡AAA A A A A Reg T 64, 880 1 74, 219 1, 003, 240 491, 050 
Tungsten ore (60 percent concentrates)........... do.... 1, 044 (1) 1, 219 (1) 
GANG See te CRUS do.... 13,940 | 1,198,874 15, 536 1, 367, 168 
Miscellaneous Li da licita 1, 649, 211 |............ 1, 529, 061 
Total value, eliminating duplications.............]............ 14, 702,869 |............ 20, 987, 749 


1 Value included under “Miscellaneous.” 

? Figures obtained through cooperation with Bureau of the Census. 

3 Value not Included in total value for State. 

* No canvass. 

5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 

* Not valued as ore; value of recoverable metal content included under the metals. 
* Exclusive of basalt, value for which is included under “Miscellaneous.” 

' Includes minerals indicated by ‘‘!’’ and '?'"' above. 
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Mineral production of New Hampshire, 1934-35 


1984 1935 
Product = 


Clay EE, oe ee e te 1 $172, 162 |............ 1 $202, 051 
Feldspar (aude) ......................... “.--Jong tons. - 12, 119 ; , 490 115, 089 
EMS o... l2 eet ne e eee eo short tons..|............].-.-........ 12 (2) 
Garnet, o E A Sr uei ecoute do.... (1) (2) (2) OI 
Mica: 
POIs cue Sa uc uU ee a 0.... ri 9, 529 5, 335 
E. d — Án UTERE NE pounds.. 161, 430 14, 423 131, 586 18, 727 
Minera] waters......-.-22-220--2-2-22-2-- gallons sold.. 2) (3) (3) (3) 
I a. ATES NN AA ONE edict On ak TENES short tons.. 3) (?) (3) (3) 
Sand and gravel............. ucl cl ee erar een ene do....| 2,810, 674 300, 213 1, 675, 569 153, 704 
Mio: EOM AT SM MO Lace waa seek do.... 50, 670 547, 997 33, 050 188, 016 
Miscellaneous 4.2... 2... ll Lc eee ee nee] e eee eee ee 24, ny |... 18, 066 
Tota) value, eliminating duplications. .......... .|............ 1, 149, 289 |............ 693, 988 


! Fieures obtained through coo tion with Bureau of the Census. 
! Value included under ''Miíscellaneous." 

3 No canvass. 

t Includes minerals indicated by *''!'' above. 


Mineral production of New Jersey, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 
Briquets, Tue... short tons.. (1?) (L3. “a Grn Sea sees 
SE SE barrels. . (!) (1) (1) (!) 
'Jay: 
Products....... pees heehee ate. 2 Sei E 1$10,249,477 |............ 3 $13, 372, 926 
|i poe DIXIE short Long 68, 791 2 289, 541 79, 063 2 379, 408 
Le 4 AR AAA A OA SEAN do.... 910, 121 (1?) 917, 117 On 
Distomite AA aa enaa at do.. 1 4, 635 1) 1 
Ferro-alloys.........--.-------------- eee long tons (1 3) (1 3) 12 (3) 
Fuller's erh... short tons MAA DE l () 
IFOl KB... eee ot ahs Ts Ue long tons.. 145, 326 (1) 82, 714 346, 285 
¡e NA short tons. . 720 6, 090 5, 515 42, 161 
Manganiferous residuum.................... long tons.. 65, 236 (1) 113, 997 (1) 
Mar), greenaand. LLL... short tons.. 7, 335 209, 278 7, 589 219, 749 
Mineral paints, zinc and lead pigments. ......... do.... (19 (1 2) On (12) 
Mineral waters.......-...---.....---.---- gallons sold.. (9) 6) ($) (4) 
SA AE rara a aa EE short tons.. 469, 339 8) 476, 608 (3) 
Peal NUM MCI NT eee E SE do.... (1) (1) 9, 762 55, 340 
Sand and gravel... once oe clics Bee 2 do....| 2,312,794 | 1,756,293 | 2,573,732 1, 960, 986 
Sand and sandstone (finely ground).............. do.... 64, 467 291, 733 66, 007 308, 170 
Sand-lime brick ooc.oooooooooooo..- thousands. .|............]............ (13) (13) 
Silica (quart?) WEE short tons.. (0) (1) (1) (1) 
DUONG AA A LES do....| 1,368,490 1, 662, 968 | * 1,242,000 | 11,516, 372 
q A Eech do.... !) (!) (1) 1) 
A A A a re a do.... 76,553 | 8,772,200 , 708 9, 404, 881 
Misællanegus Ee, ME 8, 203, 279 |.......... 7, 291, 959 
Total value, eliminating duplications.............|............ 25, 009, 596 1............ 28, 514, 673 


1 Value included under ‘‘Miscellaneous.”’ 

? Value not included in total value for State. 

! Figures obtained through cooperation with Bureau of the Census. 

* No canvass. 

* Not valued as ore; value of recoverable metal content included under the metal. 

* Exclusive of sandstone, value for which is included under “Miscellaneous.” 

7 Value re for zinc in New Jersey is estimated smelting value of recoverable zinc content of ore after 
freight, haulage, smelting, and manufacturing charges are added. 

* Includes minerals indicated by "ru" and "ër" above. 
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Mineral production of New Mexico, 1984-35 


1934 1935 
Product 
Quantity Value Quantity Value 
Asal (NACI VO) roe VI sc RC short tons. - (1) (1) (1) (1) 
ay: 
PFOdQUGUS EE EE O E On 
EE short tons.. 1, 411 3 $6, 081 1, 760 3 $5, 677 
2 e ure ous rend IA E 0....| 1, 259, 323 3, 402, 000 1, 388, 877 3, 681, 000 
COD DOR ad a Iie et pounds..| 23,630,000 | 1,890,400 | 4, 505, 000 373, 915 
kluorspar eee eee short tons. . 2, 040 (d 2, 726 (!) 
Gems and precious stones. ........... LLL c clc ccc usu]. 2-222 l.l. EE, Dees (9 
old EE troy ounces. . 27, 307 954, 380 33, 435 1, 170, 225 
BT uu tele eect uer oie haze sk Lese short tons.. 9, 365 692, 973 7, 289 583, 
(Por A oe ee Ee do.... (1) (1) (1) 
Lithium minerals. ---........-..---------------- do.... (1) AA AA 
ica: 
OTA E EE do. _.. 7, 957 1, 820 21, 635 
SHopb n es see atu t i cade pounds.. (n (1) (1) 
Mineral waters.._...._._._.....---------- gallons sold.. (*) (9 (*) (9 
Molybdenum.................---------------- unds.. (1) (1) (1) (1) 
Natural gas..........._............-----. M cubic feet..| 24,075,000 | 3,674,000 | 27, 931, 000 4, 292, 000 
Natural gasoline- coo gallons. .| 21, 748, 000 570, 000 | 19, 563, 000 699, 000 
Ores (crude), etc.: 
Coppel saxon o a short tons..| 1,000,972 (5) 3, 275 (8) 
Copper-lead..........-.-...--....-----..---- do.... 1, 176 (6) 277 (8) 
Dry and siliceous (gold and silver)........... do.... 55, 606 (9) 79, 696 (6) 
¡E ARA A AN do.... 807 (8) 493 (8) 
Deas iGo leek aia da do.... 272, 195 (6) 262, 343 (6) 
AT te eres ele eae A do.... 66, 353 (6) 94, 715 (8) 
ée EENS barrels..| 16, 864,000 | 12, 700, 000 | 20, 483, 000 16, 060, 000 
Potassium salts. lll... short tons. . (1) (1) (1) (1) 
Salt EE MOT CROP EIUS do.... (1) (1) (1) (1) 
Sand and gravel.......... uu elec eso lec do.... 161, 325 190, 879 156, 081 104, 113 
Silvet tee et troy ounces..| 1,061,775 686,400 | 1,061, 902 763, 242 
A A A a short tons..| 1,215,940 | 1,094,609 | 7 1, 171, 800 1 890, 490 
Tantalum ore -2-0 aoaananeoM pounds.. 2, 000 NOUIS rolg kee 
Tungsten ore (60 percent concentrates)..... short tons.. 1 E DEE E AAA 
ah do.... 26, 522 | 2, 280, 849 22, 126 1, 947, 088 
Miscellaneous EE, EE 1,934, 222- |. zie 2, 916, 534 
Total value, eliminating duplications.............|............ 30, 079, 469 |............ 33, 502, 362 


1 Value included under ''Miscellaneous.'' 

2 Figures obtained through cooperation with Bureau of the Census. 

3 Value not included in total value for State. 

4 No canvass. 

5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 

* Not valued as ore; value of recoverable metal content included under the metals. 
? Exclusive of sandstone, value for which is included under ''Miscellaneous.'' 

3 Includes minerals indicated by "1" and '*" above. 


STA'TISTICAL SUMMARY OF MINERAL PRODUCTION 


Mineral production of New York, 1934-35 


85 


AA E PP 


1934 
Product 
Quantity Value 
Aluminum css bon ge pounds.. On On 
reen E EE barrels. .| 3 4, 730, 257 |? $7,503,270 
y 
Prao A ee eee E 4 5, 648, 493 
RAW Sedo eee A ees short Long 5, 390 2 39, 067 
A O do....| 4,089,708 | 1 25,283,246 
Ve IS dm adi. do.... (!) (1) 
Pre A es os eae oe aie ee ORUM ale do.... 189 1, 800 
Feiispar (crude) ....----------------2------- long tons.. 6, 262 37,275 
a EE do.... 112, 021 | 2 9, 166, 041 
Garnet, abrasive. .......-.------.---------- short tons.. (1) (1) 
Graphite, artificial. ...ooooocoocccoccconoo--- pounds.. (>) (> 
Lars Ee short tons.. 391,408 | 3,922, 529 
Tron 
Bold to furnaces......-..--..--..---- long tons.. 235, 025 (1) 
Sold for paint... EE do.... () (2) 
|! MP MEI IT do.... 961,679 | ? 14,621,274 
SERA short tons. - () 1) 
¡A SR RR PCR SOC PRECES do.... 36, 050 300, 328 
MIllstoness o ors A I EE 3, 381 
Mineral eaterg. ooooocococococonooo.- gallons sold. . (5 (5) 
Natural gas. escri crias bees anus M cubic feet..| 6, 278,000 | 4, 408, 000 
RETA oe lo oec E rar rud gallons. . 85, 000 5, 000 
Ores (crude), etc.: 
VARADOS 2:2 2] 2€ 0 0 9 Bene ses de short tons.. 198, 936 (5) 
A II TA do.... 84, 016 (^) 
PéHfuten tt ns tee do.... (1) (1) 
Petrolera barrels..| 3,804, 000 | 9,340, 000 
ee iO long tons.. 31,674 1) 
i MRNA A e THERE UNE short tons..| 1,866, 280 | 5,263,394 
A do....| 7,619,456 | 4,964, 440 
Sand-lime brick...................... LLL... thousands.. Ou (9 
Silica (QUAT(Z) eer da EHE RO TRES short tons.. (1) (1) 
A EE troy ounces.. 26, 406 17, 071 
SIA EE Det RE. 305. 869 
BIOS I Mo do cuu vas coSed A Equi S et short tons..| 8,400,690 8, 516, 754 
THIS EE do.... 57, 580 681, 184 
LC scene ki Did ts TR ENSE do.... 23,188 | 1.994, 168 
Miscellaneous EE EES 9, 597, 016 
Total value, eliminating duplications.............|...........- 54, 025, 552 


! Value included under ‘‘Miscellaneous.”’ 
2 Value not included in total value for State. 


1935 
Quantity Value 
(1 1) (! 3) 
3 4, 240, 461 | 3 $6, 612, 399 
run Lm ce 4 7, 063, 916 
4,144 1 25, 508 
4, 099, 242 | 1 24, 617, 112 
(0) (} 
176 1, 606 
5, 468 39, 904 
137, 632 | ? 12, 086, 368 
(1) (1) 
On 19) 
485, 792 5, 377, 587 
309, 628 1, 184, 776 
UI (1) 
1, 479, 921 | ? 23, 603, 728 
(0) (1) 
59, 110 462, 363 
RES NC 4,645 
(5) (9 
8, 288, 000 5, 909, 000 
27, 000 2, 000 

214, 448 (6) 

80, 731 (9 
10, 408 30, 688 
4, 236, 000 9, 080, 000 

45, 905 (1) 
1, 927, 822 5,331, 133 
10, 774, (96 5, 617, 572 

€ t) (1 4) 

A (1) 
21,750 15, 633 
EE 282, 900 
17,732,550 | 77, 420, 225 
69. 125 817, 092 
23,130) 2, 057, 360 
pU OE 12, 431, 800 
"DE 58, 408, 999 


3 Exclusive of natural cement, value for which is included under ''Miscellaneous."' 


* Figures obtained through cooperation with Bureau of the Census. 


5 No canvass. 


$ Not valued as ore: value of recoverable metal content included under the metals. 
Y Exclusive of unclassified stone, value for which is included under ''Miscellaneous.'' 


% Includes minerals indicated by “1”, "am, and '""' above. 
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Mineral production of North Carolina, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 
Alumigoum. ee pounds.. On (17) (1 2) 
yeh EDEN PO A uani En do.... (1) 0) (0) 
lay: 
PYOGUCUS EE EE E SI 1985, E EE 1 3) 
^t oce CECI short tons.. 8, 312 2 $119. 272 
Con EE do.... (1) (1) 
a A ui iic pounds. (1) 1) 
Feldspar (crude) ooo long tons. 82, 499 482, 729 
Gems and precious stones. _.................-_---------]------------ t MUN EOS 
Gold A e a e ee e eaS troy ounces. 2, 176 70,145 
e E ee Lee pue long tons. O Ls. (1) 
K yanit- concen SEEN short tons. (*) (4) 
¡E A A RA S d O... (1) (1) 
un Galceareoug. Lc eee soe eee do... “49° =p- (D. — Jdeinisi e DEE e 
ca: 

E AAA E an eE do... 711, 831 1 153, 553 

Shóet " A a a aE pounds. 512, 590 77, 598 
Micaceous minerals (mica schist)........... short tons. (*) 
MIISLOUGS RN eA ence n e ues n see e s (D. AA (1) 
Mineral waters...................-------- gallons sold. (9 (9 
Ores (crude): 

EEN ee short tons. 26, 867 (*) 

Dry and siliceous (gold and silver)........... do... 10, 620 (9) 
Sand and gravel. __._.......-....----..----.----- do... 815, 580 310, 291 
Silica (QUITO EE do... ) O) 
EE troy ounces. 7, 58A 5, 451 
SLONG err short tons. 1, 123, 240 1, 536, 192 
gy ec cM E NL A A HEINE ucc 20, 913 220, 074 
Miscellaneous °_.........-.....-.-2.------------------- era] 8,455,289 |............ 7, 461,616 

Total value, eliminating duplications.............|............] 5,342,306 |............ 6, 774, 649 
1 Value included under ''Miscellaneous."' 
2 Value not included in total value for State. 
3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass. 
$ Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
* Figures not available. 
? Includes mica from ground mica schist. 
3 Reported as scrap mica from ground mica schist. Figures for vermiculite not available. 
* Not valued as ore; value of recoverable metal content included under the metals. 
10 Includes minerals indicated by “*!” above. 
Mineral production of North Dakota, 1934-35 
1934 1935 
Product 
Quantity Value Quantity Value 
Briquets, Me beet short tons.. (1 1) (11) (1 2) On 
Prõdücts EE, GE (b. Len coul (y 
BW A EEN short tons.. (1 2) 13 12 (11) 
E EE do....| 1,753,888 | $2, 363, 000 1, 955, 510 $2, 395, 000 
Mineral waters. ......-.......-----.------ gallons sold.. (4) (9 (9 4) 
Sand and gravel._..........-.----.--------.- short tons..| 1, 605, 382 130, 813 934, 387 53, 810 
StOnDe-...- -—-- idos do.... 5 5, 700 32,132 (1) (1) 
Miscellaneous AAA EE, DE 155, 305 |------220--- 256, 145 
Total value, eliminating duplications. ...........|............ 2, 549, 850 )............ 2, 543, 910 


t Value included under '*Miscellaneous."' 

! Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

! No canvass. 

3 Exclusive of granite, value for which is included under ‘‘M issellaneous.”’ 
*Includes minerals indicated by ‘‘!’’ and “3” above, 
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Mineral production of Ohio, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 
Briquets. Tel. short tons.. (1 1) SE, EE, EE 
Le pounds. . (1) (1) (1) (t 
Calcium chloride- ll LL lll llL.r.. short tons. . (1) (1) (1) (Qi 
Ge EE barrels.. | 3 3, 674, 384 |*$5, 565, 525 | 3 3, 698, 309 | * $5, 306, 449 
ay: 
PIX A Tc DEL Lc m EEN 125, 600, 605 |............ 4 35, 330, 847 
EES short tons.. 204, 176 1 467, 829 317, 076 2 664, 713 
¿e EE 0....| 20, 690, 564 | 35, 291, 000 | 21, 153, 151 35, 111, 000 
CA EE do....| 4,296, 338 |? 19, 001, 895 5, 100, 987 | ? 23, 088, 113 
Ferrv-alloys m clan twee he ae A long tons.. 58, 041 |? 2 146, 286 101, 764 2 3, 984, 341 
Grndstones and pulpstones................ short tons.. 8, 085 241, 682 9, 807 300, 916 
A E TENETE do.... O) (1) OI (!) 
NI NOR COUPE E MALAM DUM long tons..| 4, 147, 116 |268, 201, 509 | 5,600,757 | 93, 530, 895 
¡E ERAN A A short tons. . 562,041 | 4, 282, 510 707, 358 5, 690, 656 
Mar], CAÍCATOQUÍ -aooaa oaan nanoen do.... 1 d 1 1 
Mineral paints, zinc and lead pigments. .___...-. do. A On (1 2) (2) 
Mineral Waters. ...............-.--------- gallons sold. . (5) (5) (5) (3) 
Natural gaS. 2... coro bets ee la e M cubic feet.. 50, 330, 000 | 25, 728, 000 | 49, 592, 900 24, 179, 000 
N jim gasoline- O gallons..| 5, 881, 000 289, 000 | 6, 232, 000 358, 000 
sg EE short tons. . (1) (1) 2, 550 28, 063 
SE Ee ee barrels..| 4,234,000 | 6,830,000 | 4,082,000 5, 920, 000 
Rubbing stones, scythestones, and whetstones 
short tons.. 129 18, 151 180 24, 911 
EE 0....| 1, 432, 292 2, 721, 167 1, 487, 315 2, 697, 858 
Sand and gravel.._..............-.-.---.--.----- do....| 5,257,514 | 4,134,006 | 5, 045, 695 3, 745, 868 
Sand and sandstone (finely ground) .............. do... O) (1) (1) OI 
Sand-lime brick......................--.--- thousands. . (14) (1 4) AM (€ 
Silica (ouartz) llc llle. rss ..short sons a (1) (1) (1) OI 
15) AREAS AA A " 5,974 , 8£0| 5, 490, 800 1*6, 234, 840 | * 5,748, 188 
Sulphuric acid 7. ...... Z doc (13) (12) ( 1 (12) 
Miscellaneous EENEG EE 3, 896, 339 |............ 4, 322, 893 
Total value, eliminating duplications- ...........|............ 117, 504, 662 |............ 126, 133, 670 


————— À——— —- 


! Value included under ‘‘Miscellaneous.”’ 

? Value not included in total value for State. 

! Exclusive of natural cement, value for which is included under '*Miscellaneous."' 

* Figures obtained through cooperation with Bureau of the Census. 

! No canvass. 

$ Exclusive of unclassified stone, value for which is included under ‘‘Miscellaneous.” 
? From zinc-roasting operation. 

! Includes minerals indicated by um, rm, and “'*” above. 
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Mineral production of Oklahoma, 1934-35 


1934 1935 
Product CREEK a ee ee EI ICI RR EE 
Quantity Value Quantity Value 
Asphalt (native)...........---....-..------ short tons.. (1) 1 
Briquets, (Ms EE do. (13) Ou 
tU RER pounds..| Bt JL (D AA A 
Calcium chloride....................---.--- short tons.. iD (1) 
E A O AS barrels. . 1) 1 
C nats EEN short tons.. 1, 099, 600 $143, 590 
la 
Prodücts A IA PORRA | “106 MO ARRE 3 266, 185 
BW A E ase auto oe short tons.. 6, 735 2 70, 327 
¡E AA O AN 0.... 1, 229, 398 2, 879, 000 
CPU SI oe ue eee pr i ns T te SY Ee do.... 125, 177 (1) 
¡To EES do.... 23, 405 1, 872, 400 
Magnesium sulphate (natural)................ pounds.. (1) (2) 
Mineral waters................. AA us gallons sold. (4) (4) 
Natural gas........................_...._.M cubiefeet.. 274, 313, 000 | 26, 541, 000 
Natural gasoline............. ccoo gallons.. 379, 913, 000 | 14, 593, 060 
Ores (crude), etc.: 
Lead-zinc.......... LLL Ls sceler lll. short tons.. 2, 757, 200 (3) 
CAT orn c us EENG do.... 4, 490, 100 (3 
Petroleum... eo a ts barrels.. 185, 288, 000 | 189, 000, 000 
Potassium salts. occ short tons... (1) 
AA IE do.... (0 (1) 
A IN MI Y A O do.... d (1) 
Sand and gravel_._..............._......-------- do.... L 178, 262 335, 373 
SLOTDB eis et tee ee es NR fot ce ee ned do.... 134, 690 652, 366 
Sulphuric acid €... LLL. LL. s.l do.... On (12) 
TRDO AU erase ed caris das ayer do.... (1) (1) 
FA O Sie O ANI. do... 129, 763 11, 419, 144 
M iscellaneous AA AA EE ` MI |-aaonunnnaeo 4, 502, 982 
Total value, eliminating duplications............ 1... LLL... 237, 208, A3, 251, 700, 898 
1 Value included under ‘‘ Miscellaneous.” 
2 Value not included in total value for State. 
K Figures obtained through cooperation with Bureau of the Census. 
* No canvass. 
§ Not valued as ore; value of recoverable metal content included under the metals. 
* From zinc smelting. 
? Includes minerals indicated by ‘‘!”’ above. 
Mineral production of Oregon, 1934-35 
1934 1935 
Product | 
Quantity Value Quantity Value 
Briquets, fuel... short tons.. (12) (12) (! 2) (1 3) 
SN EE barrels.. (1) (1) (1) (1) 
Clay: 
ld EE, EE 3 $134, 715 |............ 3 $289, 950 
LEE short tons. . (1 2) (1?) (12) (12) 
Eege do.. (1) (1) (1) (1) 
COPPET oo cuo se ee iui M eh te ces pou nds.. 38, 373 3, 070 397, 800 33, 017 
RE dE RE BS Dr uus short tons.. (1) (1) (1) t 
Gems and precious stones.........-.-...-.-.-----------|.----._---. LA SEN, BEE (4) 
AA A A a oT troy ounces.. 33,712 | 1,178, 220 54, 160 1, 895, 604 
E EEN short tons.. 21 1, 539 30 2, 383 
Dior Oia cet eed PDC bitte al Seale te oc, oe do.. (1) (1) O) (1) 
A NA flasks (76 pounds). . 3, 400 255, 573 3, 456 248, 798 
Mineral waters. occ. gallons sold. . ($) (*) (4) (4) 
Ores (crude), ete.: 
A Si c eerie Mails cones Short.tong.- A PR 24 (9) 
Dry and siliceous (gold and silver)........... do.... 61, 842 (*) 184, 519 (6) 
Dind. ARA LR uec se s f do.... 3 L MEN FRONDE EECH 
EE EE ENEE do 300 wé SEN paco Hm RE 
Platinum and allied metals............... troy ounces. 113 4, 401 103 3, 761 
LE OD EMEN short tons.. (!) (1) (!) (1) 
Saud and gravel....... ooo. do...... 1, 617, 222 820. 077 1, 153, 885 * 642, 186 
SIIVET MO cH D troy ounces.. 46, 560 30, 099 100, 385 79, 339 
vii: DOREM deele short tons..| 7 997, 030 7 863, 447 1, 204, 320 1, 017, 698 
Zinc. EE e NR 37 AMT vU EA tek oe bees 
Miscellaneous De Ace Mee cep CADO A ege 1, 341, = Saas ee Nt, 1, 903, 571 


5, 906, 484 


! Value included under “Miscellaneous.” 

2 Value not included in total value for State. 

! Figures obtained through cooperation with Bureau of the Census. 

* No canvass. 

s Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 

$ Not valued as ore; value of recoverable metal content included under the metals. 

! Exclusive of unclassifled stone, value for which is included under ‘‘Miscellaneous.”" 
$ Includes minerals indicated by “P and “*” above. 
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Mineral production of Pennsylvania, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 
Briquets, bel. short tons.. 119, 181 | 1 $558, 615 154, 380 1 $710, 544 
SR E EE EE barrels. (218. 435, 648 |!23, 138, 676 |? 15, 034, 441 | ? 21, 917, 366 
ay: 
MA A 315,530, 583 |............| 1 21,080, 596 
a C PRIN E O ep short tons.. 449, 924 | ! 1, 126, 777 735,200 | | 1, 798, 906 
EIA IN A A a aesa S do....| 57, 168, 291 244.152, 245 | 52, 158, 783 | 210, 130, 565 
AA A ee do....| 89,825,875 |165, 371,000 | 91, 404, 670 | 172, 170, 000 
A A PANEM do....| 7,554, 955 130,158, 115 | 8,642,227 | ! 34, 206, 650 
EE EE pounds.. (3) (3) (3) 
Feldspar terude) e oc eerie erue long tons.. 64 456 245 1, 847 
Ferro-alloyS A do.... 165, 650 |! 16, 375, 553 211,947 | 1 21, 511, 210 
Gems and precious stoneS...-.-.....-------.-----------|..-ee------- CNE SORA : (6) 
iu A Ee troy ounces.. 623 21, 774 745 26, 075 
uU 
Ore— 
Sold to furnaces..................... long tons. . 524,657 | 1,052,770 936. 421 1, 872, 842 
Sold for pDaint. sues. do.... 610 (5) (3) (3 
d AMO PEERS do....| 4,173,412 4175, 383, 683 | 5, 549, 538 |! 102, 027, 692 
io is ate ek a et pe ch RM ENIM short tons.. 434,519 | 3, 165, 539 531, 501 3. 703, 339 
Mineral paints, zinc and lead pigments.......... do.... (5 (1 3) (! 5) ( 5) 
Mineral waters.................---------- gallons sold. . (5) (5) (8) (8) 
Natural enn. __M cubic feet..| 86, 238, 000 | 37, 524, 000 | 94, 464.000 | 39,434, 000 
Natural gasoline...........-...---------e----- gallons..| 10, 781, 000 467, 000 | 12, 623, 000 625, 000 
EE short tons.. (5) (3) (5) (3) 
E ue e uos uoo perte bul Deua ga barrels..| 14, 478,000 | 35, 200, 000 | 15, 810, 000 | 33, 540, 000 
Sand and gravel........ coc short tons..| 5,970,517 | 5,064,807 | 4, 480, 07 4, 407, 721 
Sand and sandstone (finely ground)..............do.... (3) (3) (3) (5) 
Sand-lime brick.............--.------eee-e thousands. . (23) (35) (3 5) (3 5) 
ROG M. oe one eae EE troy ounces. 6, 230 4, 027 5, 843 4, 200 
E cM PLE EREMO P QE MORS 1:237 477 EE 1, 800, 733 
Stone.. _..-.--..-..-Short tons..| 15,251,330 | 14, 501, 246 | 8,570,050 8, 895, 606 
Sulphuric acid (60° Baumé) GM ODE AO MC do.... 161, 201 | ! 1, 273, 488 195, 324 | 11, 654, 394 
Tes ut EEN RE (3) (3) (3) (3) 
Tripoli (rottenstone).. Bit ales Soe oe P ADEL do.... 240 4, 800 150 4, 500 
Miscellaneous ?........ ll llc nen eee eee ee eee e |e mss eee eee 6, 234,071 [............ 7, 053, 757 
Total value, eliminating duplications.............|............ 546, 932, 552 |1............ 520, 575, 611 


! Value not included in total value for State. 

! Exclusive of puzzolan and natural cement in 1934 and of natural cement in 1935, value for which is in- 
cluded under '*'Miscellaneous.'' 

4 Figures obtained through cooperation with Bureau of the Census. 

‘Copper, gold, and silver were recovered from ee magnetite. The quantity of such ore was 
557,740 short tons in 1934 and 1,048,792 short tons 1935; it is included in the figures shown for iron ore. 

5 Value included under “ Miscellaneous.” 

5 No canvass. 

* Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 

t From zinc smelting. 

* Includes minerals indicated by “2” and ''' above. 


Mineral production of Rhode Island, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 

oy ¡e AA E A, A (12) 

EE Ee short tons.. (13) (13) (13) (13) 
Ver TEMERE POR o. 1, 884 $18, 752 (1) (1) 
Mineral waters............ 2... Lc lll ll. gallons sold.. (4) (9) (4) A 
Sand and zravel............................ short tons.. 423, 624 69, 149 376, 320 $112, 033 
SODA rU la TEES do.... 185, 280 397, 540 3 155, 480 $ 424, 314 
Miscellaneous... E |e esie 1,857,614 [oo ess ers 1, 536, 027 

Total value, eliminating duplications.............|............ 485, 441 |............ 570, 520 


! Value included under “Miscellaneous.” 

! Figures obtained through cooperation with Bureau of the Census. 

! Value not included in total value for State. 

t No canvass. 

! Exclusive of limestone, value for which is included under ‘‘Miscellaneous.”’ 
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Mineral production of South Carolina, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 
E short tons.. (1) (1) 0) O) 
Clay 
Products A IN AA (t1) -o AS 2 $777, 296 
NN A short tons.. 91,165 | 3 $662, 642 113, 791 3 861, 304 
A EE pounds.. 400 32 240 20 
Gold i s ee Dco EE troy ounces. . 642 22, 439 2, 274 79, 573 
Mica, beet. eege se ANEN pu DS Re pounds.. Q) (1) () (1) 
Mineral waters...................._..-.-- gallons sold. . (5) (5) (9) (3) 
Ore (dry and siliceous) (gold and silver)... - short tons.. 3, 982 ($) 17, 467 (6) 
Sand and gravel.......................---------- do.... 144, 953 90, 871 145, 934 107, 476 
SVP EES troy ounces.. 487 315 1,117 Saz 
TA hos t A io Ree a short tons.. 431, 790 847, 860 444, 180 874, 150 
Miscellaneous "el 361,776 |............ 4, 125 
Total value, eliminating duplications ............. |. ........... 1, 323, 293 |............ 1, 843, 476 
! Value included under ''Miscellaneous.'' 
! Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
* Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
5 No canvass. 
* Not valued as ore; value of recoverable metal content included under the metals. 
? Includes minerals indicated by ''!'" above. 
Mineral production of South Dakota, 1934-35 
1934 1935 
Product 
Quantity Value Quantity Value 
IT EE barrels.. (1) (1) (1) (1) 
Clay: 
o EE, LET US) EN, EE 19 
EE short tons. . (13) (1 3) 8, 923 3 $40, 001 
¡A A PEE PEOR OUR RO IA do.. 42, 407 $76, 000 13, 243 21, 000 
Feldspar (crude)... coccion long tons... 9, 190 30, 892 22, 099 62, 195 
Gems and precious stong... (4) Du n (9 
BO E A E A E T E troy ounces.. 486, 119 | 16, 989, 858 567, 230 19, 853, 057 
A a a E E E E short tons.. () (1) (1) (1) 
Teid A N a A ONO 0324.5) A IO 
A A t SOE TS do.... (1) (1) (1) () 
Lithium minerals. occ do... 684 20, 480 1,154 26, 834 
A EE do.. 515 6, 665 (1) (0) 
Mineral wuaters Lc lc Lll csse. gallons sold. . (‘) ($) (4) (4) 
NACO PHS on cool ek ole. e Re RR Ex M cubic feet. . 11, 000 4, 000 8, 000 3, 000 
Ores (crude), ete.: e 
Dry and siliceous (gold and silver)..... short tons..| 1,520, 609 (6) 1, 487, 205 MI 
GN WEE dura MET 30 ($) 
Sand and gravel....._.....................------- do....| 3,863, 410 119, 599 4, 178, 035 794, 276 
Sand-lime breck, thousands. A ll lll ll... (1 2) (13) 
Silbe allo e cour m EE troy ounces. 99, 741 64, 479 151, 047 108, 565 
Stone......................---.....--.-....Short tons... 7 237, 510 * 497, 200 229, 420 585, 434 
Tantalum 0r... co hcciec ec aere pounds.. 425 168 7,681 4, 521 
Tin (metallic equivalent)........................ do.... 445 (1) 711 
AIRE NA er ee EE 734, 527 1............ 749, 659 
Total value, eliminating duplications............ |... LL... 19, 173, 033 |............ 22, 209, 554 


! Value included under “Miscellaneous.” 


! Figures obtained through cooperation with Bureau of the Census. 


? Value not included in total value for State. 
4 No canvass, 
3 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 


£ Not valued as ore; value of recoverable metal content included under the Metals 
? Exclusive of basalt, value for which is included under “Miscellaneous.” 


> Includes minerals indicated by **” and '?" above. 
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Mineral production of Tennessee, 1934-35 


1934 1935 


Product 
Quantity Value Quantity Value 
A EE pounds.. On On (12) On 
uri A S anid eo S aae ee short tons. - (1) (1) (1) (1) 
E 2, 305, 578 | $3, 645,659 | 2,733,726 | $4, 203, 078 
y: 
Prod ete o cci dr petu ansam A i Mo go ER 31,756,020 |............ 13 
A CUm short tons. 47, 665 1 215, 511 60, 694 1 299, 026 
EE, 4, 135,7 7,514,000 | 4, 137, 802 7, 435, 000 
CORB. EE, |, us 76, 591 1 399, 003 81, 767 1 352, 693 
eu r scr tc Qoo eau Ee Di T EPUM pounds.. (0) (1) (1) 1 
a E v s dee erun d'Sue, der long tons.. (12) (1 2) (1 2) (1 1) 
Fluorspar ECCE CAMINO DEN short tons. O ON 6 116 
SE optical........ nr ou ascent Spel ole Paid a al ME MAA (*) 184 
Goh/. e LFOK ounces... 455 15, 902 423 14, 805 
Iron: 
Ore— 
Sold to furnaces..................... long tons.. 3, 040 6, 080 14, 219 29, 909 
SON for AAA do.... 305 A A errr 
A e A At E aa aa al Mahi A do.... 10, 760 (1 2) AAT (1 2) 
Sinter from copper sulphide ore........-...-- do.. (1) (1) (1) AN 
e EE EE EE short tons. . (1) (1) () 1 
¡Pie ENIM ORO ONU A ht outro ee do.... 122, 818 650, 625 146, 622 814, 834 
Manganese ore_............-.-----------e--- long tons.. 1, 088 (1) 1, 593 (1) 
Mineral waters..............------------- gallons sold.. (6) (6) (8) (8) 
Natural EEN M cubic feet.. 12, 000 4,000 (least 
Ores (crude). etc.: 
DOVER AAA short tons. . 584, 411 (7) 639, 800 (7) 
SBN ops ct oars he eh ae eed we we o... 20, 000 1) 14, 000 () 
ET? do. 808, 215 C) 736, 440 0) 
Petroleum. c Lino. e crar. Bt ou E eai barrels. . 10, 000 10, 000 15, 000 15, 000 
Phosphate rock... long tons 423,879 | 1,797, 766 548, 548 2, 305, 986 
Sisi AR eeetai e e neui EE do.. (1) (1) (1) (1) 
Sand and gravel MERO EUER short tons. . 1,713, 539 | 1,115,891 | 1,611,642 1, 076, 724 
3ilica (quartz)......... edu dde mel t C UE do.... (1) (1) 1 () 
EE troy ounces. - 61, 148 39, 530 47,151 33, 89C 
SAE A E EE ¡ANC A EE API 
ECH de aere short tons..| * 2, 094, 890 | * 2, 396, 510 | * 3, 063, 630 | * 3, 083, 512 
Sulphurie acid re do... (3) (13) (1 2) (3) 
Tripol ege E A AN do.. (1) O AN A 
TA io A IA METRE do.... (1) (1) l 
Miscellaneous EE, AA 10, 762,323 ............ 15, 883, 960 
Total value, eliminating duplications.............]............ 23, 525, 650 |............ 25, 713, 471 


! Value included under ''Miscellaneous." 

! Value not included in total value for State. 

! Figures obtained through cooperation with Bureau of the Census. 

‘ Weight not available. 

$ Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 

4 No canvass. 

* Not valued as ore; value of recoverable metal content included under the metals. 

1 Exclusive of granite in 1934 and of unclassified stone in 1935, value for which is included under ''Mis- 
cellaneous.”’ 

^ From copper smelting. 

*€ Includes minerals indicated by "1" and '''" above. 
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Mineral production of Texas, 1934-35 


1934 1935 
Product 
Quantity Value Quantity V'alue 
Asphalt (native). Ll Ll lll. short tons.. (1) (1) 74, 594 $211, 442 
Brtiguets, nel... eege Ae do.... AN (7 (15 (17 
eeh EE EE barrels..| 3,418,781 | $5,995,677 | 3,715,300 6, 422, 807 
ay: e 

Products EE EG 3 1, 246, 341 |............ 3 1, 736, 529 

jj AA EES short tons.. 55, 233 3 274, 009 46, 538 3 261, 623 
Conl AA A e EE EE E do.... 759, 289 | 1,145,000 151, 529 654, 000 
Co DÉI. EEN pounds. A 29, 000 2, 320 28, 000 2. 324 
Fuller's earth... short tons. 32, 763 325, 397 40, 925 391, 641 
Gems and precious stones. ............ LL. Llc LLL rol occ Co We 
Cold ia eee icta ER PURUS troy ounces.. 359 12, 538 518 18, 130 
EA WEE short tons.. 138,326 | 1,403. 454 179, 783 1, 812, 605 
(TTT EE ARI co ere ds dare ntu cubic feet . . ( 6) 1 (1 6) (! 

TË short (ons 360 26, 603 522 4), 720 

TAM Goss se TEPORE EROR NENNEN do.... 36. 620 325, 499 38, 863 362, 636 
MercütV...le.eoco e ease den E ee flasks (76 pounds). : (1) (1) (1) (0) 
Mineral waters. ......... 2... c ll lll Ll. gallons sold. . (4) (4) (4) (9 
eg TEE M cubic feet ..|602, 976, 000 | 95, 056, 000 1642, 366, 000 | 101, 046, 000 
Natural gasoline...................-........--gallons. - | 466, 570, 000 | 12, 366,000 |516, 748,000 | 17,050, 000 
Ores (crude). etc.: 

Coppet-leàd. beer e short tons. . 1 C) 56 C) 

Dry and siliceous (gold and silver)........... do.... 47, a C) 71, 892 (5 

Tead EON NEN A Da do... C) 274 (5 
Petrolcüm AA A ds tea ld barrels . . 381, 516, 500 361, 550, 000 |392, 666, 000 | 367, 820, 000 
Potassium saltS. e Short tons. (1) E EE A AAA 
A A A eni e m do.... 208, 979 612, 586 268, 809 563, 514 
Sand and gravel...........---------------ee--ee- do....| 4,572, 594 2,621,360 | 4,895, 362 2, 839, 513 
Sand-lime brick... ooo thousands... 13 (12 (13) (13) 
A A A A eae oe troy ounces. . 854, 442 552, 367 1, 000, 960 719, 440 
Sodium sulphate from natural sources...... short tons.. 1 (! 11, 875 133, 424 
EE do....1*2, 749, 270 | *2, 183, 435 | * 1,247, 970 | * 1,403, 754 
SUM: ono dolo e long tons.. 1, 302, 663 | 23, 447, 9334 | 1,354,101 | 24,373,818 
NEE E A odas astu dl uie d E dct 678,319 |............ 470, 057 

Total value, eliminating duplications............. |... . LL... 509, 521, 286 |............ 528, 069, 238 


! Value included under “Miscellaneous.” 

? Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

* No canvass. 

5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 

* For details of production in fiscal years see chapter on Helium. 

7 Not valued as ore; value of recoverable metal content included under the metals. 
$ Exclusive of basalt, value for which is included under '' Miscellaneous ” 

* Includes minerals indicated by ''!" and ''*" above. 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


Mineral production of Utah, 1934-35 
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1934 1935 
Product 
Quantity Value Quantity Value 
Arsenious ode . Ll. eee short tons.. 7, 829 $399, 532 4, 101 $161, 016 
Asphalt (MALVE ooo do.... 30, 399 603, 374 33, 288 699, 355 
Cement. EOS DN barrels. . (1) (1) (1) (2) 
Clay: 
e: EE, CIERRE 1250, 209 |............ (1 2) 
(E a ee DAI cence LIT short tons.. 20, 036 3 155, 231 15, 817 3 121,778 
EE do....| 2,406,183 | 4,746,000 | 2,946,918 6, 091, 000 
CORB er RE EE O. 130, 604 13) 120, 857 13) 
¡A EE pounds..| 86,024, 925 | 6,881,994 |129,515, 217 | 10,749, 763 
¡A IA AS short tOHs. O A A 180 (1) 
Gems sod precious stonge... t) SE RENS (4) 
Ee EE troy ounces.. 136, 582 | 4, 773, 524 184, 760 6, 466, 593 
APY PAM REPRE MAR short tons.. (1) 1) (1) (1) 
OL: 
0 
Sold to furnaces..................... long tons.. 161, 009 (1) 161, 010 (1) 
Sold for Geint... ee lc... do.... 100 (1) 1) (!) 
EN ENEEIER OE ...do.... (13) (3) 1 3) (13) 
o RUNNING pn oe .Short tons. . 58,077 | 4,297, 696 63,510 | 5,080, 767 
LÜBB AR IESO o... 9, 011 97, 303 15, 957 152, 586 
Maneaniferous ore...........-.....--------. long tons... A 190 0) 
A stüral A AA M cubic feet.. 182, 000 43, 000 98, 000 22, 000 
Ores (crude), ete.: 
Aa A ima vendu RR ana short tons..| 4,092, 303 id 6, 530, 569 (6) 
Copper-lead o oooooocccococcoccccconcco o do... 1 (6 11 (8) 
Dry and siliceous (gold aad silver)........... do.... 478, 119 V 635, 171 ($) 
ARA A SAA y |) eee 67, 634 ' 78, 332 (*) 
lead A A SA do.... 435, 552 (6) 527,513 (8) 
Pétrole. . ve ea ce amb a ew ELADILU barrels.. 4, 000 4, 000 3, 000 4, 000 
Potassium galts Ll lllllll. ll. short tons. - (1) (1) (1) (1) 
Et ON Dias (‘) (1) 57, 625 163, 639 
SN and gravel EE RECEN ORC EVEN do.. 1, $37, 314 L 494, 700 1, 811, 10% 1, 030, 687 
awe duc e oe ences dee troy ounces. 7,111,417 | 4,597, 280 | 9, 206, 320 6, 617, 049 
Stine. EEN short tons..| 7 389, 820 i 236, 714 215, 230 169, 865 
Sil PAUP Lec reel ense cenam deae se RD long tons... oce [eR ERE (1) (1) 
Sulphuric acid & 2.222222 eee short tons.. (13) (13) (13 (3) 
ranium OTIOS uri ta seus do.... 76 2, N28 (1 (1) 
I N A AO IA do.... 28, 198 2, 425, 010 31, 107 2, 737, 399 
Miscellaneous EE EEN 4, 062, 734 |. 4, 005, 802 
Total value, eliminating duplications. ............]............ 32, 527, 119 BR EE 41, 881, 265 
1 Value included under “Miscellaneous.” 
? Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 
* No canvass. 
5 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 
6 Not valued as ore; value of recoverable metal content included under the metals. 
? Exclusive of marble, value for which is included under ''Miscelluneous.'' 
! From copper smelting. 
* Includes minerals indicated by “'1” and “7” above. 
Mineral production of Vermont, 1934-35 
: 1934 1935 
Product —————— 
Quantity Value Quantity Value 
d eae Hm C PT short tons.. (1) (1) 8, 535 $244, 552 
y: 
AAA AE Laje MEHN (1 3) 
Mi a short tons.. (13 (U5-. "lusso aeos MA 
e 12.2222 cv oue x ES TON do.... 31, 218 $242, 551 37, 143 271, 792 
Mineral waters. ..........- cc cl sre c ee. gallons sold.. (9 (4) (4) 4) 
Sand and gravel...........................- short tons.. 395, 577 196, 469 254, 047 137, 216 
Scythestones........ cllc c eee cc sace ee ee ee do.... (1) d (1) (1) 
EN E EE let NC e E els 579, 582 [Ll 829, 700 
A maa a dS short tons.. 238, 140 3, 321, 501 3 158,590 | 53,159, 170 
E IE AAC E II a a do.... 34, 213 313, 346 42, 139 381, 643 
Miscellaneous AM A EES 200, 325 eege dl 40, 213 
Total value, eliminating duplications. ...........|............ 4,852, 949 |............ 5, 097, 295 


! Value included under ‘‘Miscellaneous.’’ 

! Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 

1 No canvass. 


5 Exclusive of sandstone, value for which is included under ''Miscellaneous."' 


* Includes minerals indicated by “1” and “+” above. 
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Mineral production of Virginia, 1934-35 
1934 1935 
Product 
Quantity Value Quantity Value 
E A i aaa aaa short tons.. (!) () 9, 450 $45, 411 
e REOR DRE RN DRE EE barrels. . (1) (1) (1) (1) 
Clay: 

E AAA NI OA EE 1$1, 255, 579 ls (3 

Y A A A See short tons.. 5, 099 3 33, 892 8, 185 3 59, 160 
A A A A do....| 9,376,681 | 16,375,000 | 9,067, 018 17, 128, 000 
COKE Stat EE do.... 77, 960 3 324, 063 137, 587 3 547, 295 
EEN ege EE pounds.. 400 32 700 58 
Feldspar (crude)...............------------- long tons.. 12, 140 64, 529 14, 810 81, 474 
Ferro-alloyS. EE do.... (13) 13) (13) (13) 
E A O ee 2 troy ounces.. 667 23,315 22, 840 
po peum EE eh e short tons.. (1) (1) (1) (1) 

ron: 

A sh E long tons. . 297 942 3, 015 

A A A A AN do.... 3. 843 (13) (1 3) (13) 
¡PAR A E CHAR ee short tons.. (1) (1) (1) () 
Lib o eis cda do.... 94, 041 610, 649 133, 696 850, 444 
Manganese oe LL. clc l.l lll. long tons.. 1, 597 25, 821 2, 452 35. 995 
Manganiferous oe... do.... 40 300 645 4, 110 
Marl, calcareous. ......... l.c LLLLLL lul... short tons.. 3, 208 4, 353 (1) (0 

ica: 

ERËN deiere Ee do. (!) (1) (!) (1) 

o ge ee oss or ons O OR pounds.. (1) (1) (1) (1) 
AS AAA EA iid duet O RRE (1) 
Mineral waters. ........ 2. illl. ll lll. gallons sold.. (3) (3) (3) (3) 

Ores (crude), etc.: 

Dry and siliceous (gold and silver). .... short tons.. 12, 000 (6) 3, 921 (6) 

LARA ANC os do.... 251, 144 t 314, 800 (t) 
Phosphate TOCK eege ee SA long tons.. id O (1) O) 
IO E 0.... d " (1) (1) 

O A A A CE short tons. . ( 1) (1) (1) 
AAA cede eere e do....| 1,731,086 | 1,359,081 | 1, 866, 686 1, 438, 282 
Sand and sandstone (finely ground). ............ do. cric do eges are tan (!) (1) 
Silica DOE cetro do.... (1) i TNAM reU DO 
eil EE troy ounces.. 103 67 55 40 
SII? me MONEMUS EE, EEN 2 113, 085 Jet eene ? 135, 637 
Stone t codi EE short tons..| ° 2,883, 140 | 93, 103, 403 | * 2,901,630 | * 3, 274, 789 
Tale and ground soapstone *. ............ LLL... do.... (1) (1) (1) (1) 
Titenium minerals: 

A do.... (!) (1) (1) (1) 

Hutile. sessiossa pode isa do.... (1) (1) (1) (1) 

IAN T E EA A CO E (o EN (1) (1) (1) (1) 
RETTEN 5, 938, 542 |............ 9, 960, 819 
Total value, eliminating duplications. --... 0. 28, 309, 377 |............ 30, 923, 115 


-—— — e 


! Value included under ''Miscellaneous." 

? Figures obtained through cooperation with Bureau of the Census. 
3 Value not included in total value for State. 

* Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 

5 No canvass. 


$ Not valued as ore; value of recoverable metal content included under the metals. 
? Exclusive of granules, ete., value for which is included under “Miscellaneous.” 


3 E used as dimension stone included in figures for stone. 


$ Exclusive of marble, value for which is included under “Miscellaneous.” 


10 Includes minerals indicated by "ut, ‘*?’’, and art above. 


STATISTICAL SUMMARY OF MINERAL PRODUCTION 


Mineral production of Washington, 1934-35 


1934 
Product 
Quantity Value 
Asbestos. aaa short tons.. AN O) 
Briquets, Tuel teen? do (13) (12) 
O M TERRE barrels.. (1) (1) 
Clay: 
Products a e ee Dos EE 13) 
CEET Ld short tons 17, 701 1 $14, 360 
o MADURAS IO NEUE o 1,382,991 | 4, 002, 000 
COR A tale ee vale PO uum do.... 28, 893 3 178, 092 
COPPA 227 s ee ss esa Esa enge pounds.. 13, 900 1, 112 
A o cocco Iu AIC e EDGE short tons.. 456 6, 003 
Gold". LEON ounces.. 8, 302 290, 149 
ÄERER ee long tons.. 1, 920 (1) 
[Pt NOMEN D OS A short tons. . 291 21, 508 
Lime. E EE do. 22, 764 247, 151 
A ks tee e tea eerie whee Sates do.... (1) (1) 
Magnesium sulphate (natural)................ pounds (!) (1) 
MOREY ui eet flasks (76 pounds).. 330 24. 375 
Mineral waters. ........ Ll llli ll ll se gallons sold.. (5) (5) 
Natural gas... eco le ss M cubic feet. 104, 000 75,000 
Ores e etc.: 
Sadie e Me Wa ake inet eens short tons..|......-.----|.-...-.-.--- 
Dry and siliceous (gold and silver)........... do.... 19, 420 (*) 
E WEE do.... ] (6) 
Lead TD. ass aaa a ie e do.... 28, 322 (*) 
EE O AA EE EE 
Platinum AAA EE troy ounces. 1 35 
Pulpatopnes Lc coc short tons. . 1) (1) 
EE do....| 3,311,009 1, 288, 918 
STIR EE troy ounces.. 44, 120 28, 522 
Sodium sulphate from natural sources...... short tons.. (1) (1) 
ei EEN do....| 3,059,130 | 2,796,231 
A II ee LIP Le do.... $00 1, 250 
Tungsten ore (60 percent concentrates) ........... do.... 164 (1) 
Ee ek do. 1, 926 165, 654 
Miscellaneous EE, HE 4, 033, 356 
Total value, eliminating duplications.............|............ 12, 944, 151 


95 
1935 
Quantity Value 
CT ae on" 
(1) (1) 
ORT 3 $770. 833 
8, 557 210, 191 
1, 559, 206 | 4,686,000 
31, 219 1 186, 385 
86, 699 7.196 
UI (1) 
9,740 240, 886 
5, 002 (1) 
103 R, 246 
34, 471 217,309 
(1) (1) 
(1) (1) 
106 7, 831 
(3) 
138, 000 95, 000 
152 (*) 
31, 145 (5) 
287 (9) 
3 (6) 
1, 443 11, 849 
PU 0 | Qo 
3, 299, 572 L 366, 163 
52, 338 37, 618 
5 1, 200 
3, 068, 360 2, 714. 282 
633 2, 550 
192 (1) 
1 
EH 3, 336, 893 
meo 13, 688, 083 


! Value included under “Miscellaneous.” 
! Value not included in total value for State. 


! Figures obtained through cooperation with Bureau of the Census. 


* Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 


5 No canvass. 


* Not valued as ore; value of recoverable metal content included under the metals. 


? Includes minerals indicated by ''!'" above. 
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Mineral production of West Virginia, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 
Briquets, fuel. .........-.---------------.-- short tons.. 94,745 | ! $325, 432 (1 2) (11) 
Bromine doa dd pe deg ead det E XL eu pounds.. 406, 765 63, 690 499, 100 $77, 873 
Calcium chloride... ........................ short tons.. 4, 701 38, 529 6, 560 42, 193 
Cement. c us o ne n LE barrels. . (1) (?) (2) (?) 
Clay: 
PROG tS: ota cesses fee EE 3 13, 065, 783 |............ 3 13, 798, 693 
(t eet Ae short tons.. 25, 658 1 51, 250 38, 670 1 70, 654 
Coal AE O EE do....| 98, 134, 383 |167, 104, 000 | 99, 179,061 | 169, 164, 000 
COK8 A Eed do....| 1, 515, 432 |! 4,201,663 | 1,758,795 | ! 4, 894, 030 
Ferro-alloys.............----- 22-222 eee eee long tons.. (1 2) (12) (12) 12 
Grindstones and pulpstones...... PNEU short tons.. 4, 260 208, 174 4, 397 187, 062 
LEON, Dik nue ec EE long tons.. 439, 261 (13 672, 104 Oz 
Lime EE short tons.. 143, 071 904, 438 211, 004 1, 404, 087 
Marl, calcareous.......... LL ccc cce c eee LL eee do (3) (?) 2) (?) 
Mineral waters................. ll sse gallons sold (9 (9 t) (9 
Natural BAS... c lll cll. M cubic feet (100. 161, 000 | 44, 263, 000 1115, 772, 000 | 45, 820, 000 
Natural gasoline....................... LL... gallons..| 41,854,000 | 1,706, 000 | 42, 433, 000 2, 070, 000 
Petroleo madre ERE iCU barrels..| 4,095,000 | 8,600,000 | 3,902, 000 4, 220, 000 
A NEHMEN short tons.. 66, 766 354, 342 65, 968 433, 855 
Sand and gravel._........._......----...----..-- do....| 1,836,495 | 1,886,405 | 2,065,844 1, 897, 841 
Sand and sandstone (finely ground). ............do.... (2) (2) (2) (2 
Stonen A deg eege do....| 2,106,130 | 1,912,766 | 1,897,670 1, 745, 035 
Sulphuric acid §.................-.--------------- do.... (^3) (1 3) (! 3) (1 4) 
Miscellaneous EE DE 10, 322, 395 |............ 17, 300, 655 
Total value, eliminating duplications.... ........|......-...-..|241, 473, 621 |............ 245. 402, 124 
! Value not included in total value for State. 
? Value included under ''Miscelluneous." 
3 Figures obtained through cooperation with Bureau of the Census. 
4 No canvass, 
* From zinc smelting. 
$ Includes minerals indicated by ''!'' above. 
Mineral production of Wisconsin, 1934-35 
1934 1935 
Product 
Quantity Value Quantity Value 
Briquets, fuel... ouis Rus .. short tons. _ 329, 942 |! $2,174,168 410, 715 | ! $2, 986, 847 
one: Ree barrels. . (2) (2) (2) (2) 
a 
PEOGUOUG AA A ees OEA 3923, 587 RA 3 2, 286, 144 
EE ee short tons. EE, A (12) 11 
EE P DT PCI TUS do.... (1?) (12) (12) (29 
Iron ore— 

Sold to furnaces............ c Lll... long tons.. $95, 891 1, 565, 958 122, 224 1, 949, 568 
Sold for PAL coins eee blo do.... 263 1 272 (2) 
Lalo. or aes lawns due ddan o -Short tons. 234 17, 316 286 22, 880 
DIR: iets cet AA Sal ole sd o do.... 33, 856 296, 685 39, 324 347, 656 

Manganiferous ore. .......-.----.----------- long tons... 343 1, 029 6,617 (3) 
Marl, calcareous. _.................----.---short tons. 1, 505 1, 906 68, 746 53, 589 
Mineral waters. ..... 1. Ll ll cl ll ll... gallons sold.. (9 (9 (9) (9 
Ores (crude), ete.: 
Lend:zile. conca Sones pee short tons.. 287, 800 (5) 236, 000 (9) 

het eene esstde tut valute a peu or do.... 20, 500 (57 — dorlceeeesenil edes d qae 
EE e Se long tons.. (3) (3) 2 3 
Sand and gravel. ._....--._...------------- short tons..| 4,773,302 | 1,836,722 | 4, 776, 673 2, 066, 516 
Sand and sandstone (finely ground). .....-.---.-d0.... 2) 
Sand-lime brick..................... l.l... thonsands_.|...........-|..---------- (13) (13 
EH o ilu O A Ps bacs short tons..| 2,679,860 | 3,114,882 | * 2, 495, 400 | 53.117, 196 
Sulphiurie ACI ari ee do.... (12) (! 3) (13) (12) 
A IO EIA A do.... 9, 807 843, 102 8, 023 785, 224 
A ÓN 4, 743,661 |............ 5, 143, 565 

Total value, eliminating duplications............]............ 9,752,431 |............ 11, 815, 933 


! Value not included ir total value for State. 

2 Value included under “Miscellaneous.” 

3 Figures obtained through cooperation with Bureau of the Census. 

4 No canvass. 

3 Not valued as ore; value of recoverable metal content included under the metals. 
$ Exclusive of basalt, value for which is included under ‘‘Miscellaneous.”’ 

? From zinc-roasting operation. 

$ Includes minerals indicated by ‘‘?’’ and ''*'" above. 
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Mineral production of Wyoming, 1934-35 


1934 1935 
Product 
Quantity Value Quantity Value 
Briquets, el... short tons .|............]...........- (11) (1 2) 
A dee oe lou cue peser barrels.. (1) (1) (4) (1) 
Clay: 
Prodücts A A, ARA A (1 3) 
| V MEO nce cR short tons.. 27,162 | 1 $246, 562 34, 426 3 $150. 945 
(ër WEE 0....] 4,307,961 9, 591, 000 5, 177, 142 11, 127, 000 
Lee AA A ee TN pounds.. 3, 500 250 1, 000 
Gold e ee troy ounces.. 4, 871 170, 254 3, 715 130, 025 
GY OST uoi Ses ella NA short tons.. (1) (1) (1) (1) 
Iton ore svete Fei A inue ees long tons.. 116, 562 (!) 339, 134 (1) 
I 3 EE short tons. . 1 74 3 
Micaceous minerals (vermiculite)................d0... ll 200 2, 525 
Mineral waters... l.l l.l sl lll. gallons sold.. (3) (3) (5) (5) 
INStUTal gas zororo coitu owetee eet use M cubic feet. .| 23, 148,000 | 3, 446,000 | 28, 643, 000 4, 125, 000 
Natural gasoline. .............-..22----------- gallons..| 34, 799, 000 | 1, 598,000 , 32, 246, 000 1,511, 000 
Ores (crude), etc.: 
Coppel A stk oe ete ihe short tons.. 3 QU. ld EE EE 
Copper-l@ad EE dO. s estes coeur cuc uot. 18 (6) 
Dry and siliceous (gold and silver)........... do.... 8, 164 (8) 4,172 (8) 
¡7 ENEE d 6 AS EE 
Petroleum. ...............-.... 2 2-2 eee eee barrels..| 12, 556,000 | 10, 550,000 | 13, 755, 000 11, 730, 000 
Potassium salts. 2... cll LL lll... short tons.. ! i l (1) 
Sand and gravel.................. l.l lll l.l... do....| 1,589,156 822, 931 1, 619, 063 416, 459 
SIIVBE 2 hee A nam teen e troy ounces.. 710 459 1,152 R28 
Sodium sulphate from natural sources. . .. ..short tons.. (1) (1) 1, 927 13, 077 
BUONO A do.... 655, 030 655, 375 265, 140 281, 718 
SEEM a ]anaMnManMMMnMM 802,921 |............ 1, 307, 493 
Total value, eliminating duplications. ...........]............ 27,640,294 |............ 30, 669, 658 


1 Value included under **Miscellaneous.”” 

2 Value not included in total value for State. 

3 Figures obtained through cooperation with Bureau of the Census. 

4 Gold valued per ounce, as follows: 1934, $34.95; 1935, $35. 

5 No canvass. 

$ Not valued as ore; value of recoverable metal content included under the metals. 
? Includes minerals indicated by ''!'" above. 
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Continued increases in world production of most minerals during 
1936 are less significant than the evidence of determined effort by many 
countries to achieve national self-sufficiency through the adoption or 
more vigorous application of measures restricting trade. The problem 
of insuring adequate supplies of mineral raw materials and its relation- 
ship to the achieving of economic self-sufficiency—the apparent goal 
of several major industrial countries—has not been Set as yet by 
exchange-control systems, barter transactions, import quotas, export 
restrictions, forced substitutions, and similar practices. 

World production.—In 1936 the world production of industrial 
mineral raw materials approximated the peak output of 1928 and 
1929; the production of a few minerals, notably crude petroleum, 
manganese ore, and aluminum, even surpassed that in the two peak 
years preceding the world depression. The acceleration of world 
production and distribution of industrial minerals from the low point 
of the world depression has been more noticeable in the 4 years begin- 
ning with 1933 than during the period immediately preceding the 
peak of 1929. Imports of key minerals by major consumer nations 
may be cited as indicative of continued annual increases in world 
production during 1936. In 1936 imports of virtually all minerals 
maintained at least the level of 1935 and, in a few instances, increased. 
For example, Germany's imports of bauxite increased 78 percent and 
of iron ore 33 percent; imports of iron ore into the United Kingdom 
increased 29 percent, of pig iron 185 percent, and of manganese ore 6 
percent; and imports of iron ore into the United States increased 50 
percent, of manganese ore 121 percent, and of pig tin 23 percent. 

World consumption.—A major portion of the world output of 
mineral raw materials is consumed by relatively few countries, as the 


accompanying tables indicate. m 


100 MINERALS YEARBOOK, 1937 


In calculating apparent consumption by Japan, the production of 
Korea (Chosen), Formosa (Taiwan), and Sakhalin has been included ; 
the consumption estimates for other countries do not include the out- 


put by colonial possessions. 


Estimated annual average world production of principal mineral commodities, 
1933-35, and percentage produced and consumed by 8 countries ! 


iei 7 Forcon ae 

: orld produc- | produce consum 

Commodity tion (long tons) by R by 8 
countries ! | countries ! . 


AV MU EE A AN a r R 92 
SETORAN EE EE EP RM RCRUM 94 
PELE CO Mee ae eebe 85 
Pit POD econ i evoca ku curet Sha etus EE 99 
Iron OFC oes sio cL UL RIA decas ce wes Mae EES MED 93 
Manganese Ore. occ 91 
Tin in pigs and DAS second 86 

Er ORG uer o o to I n Dn e es 40 
Crude petroleum. ............ - eee eee eee 75 
Coal A EE EE 80 


1 Belgium, France, Germany, Italy, Japan, U. S. S. R. (Russia), United Kingdom, and United States. 


Apparent annual average consumption of principal mineral commodities, 1933-85, 
and approximate percentage of consumption imported 


Belgium France Germany Italy 
Commodity Percent Percent Percent Percent 
Long tons} im- Long tons im- Long tons im- Long tons im- 
ported ported ported ported 
Aluminurn......... 930 100 14, 660 2 48, 730 18 8, 100 (!) 
Hauxite. 022.222. 1, 0^0 100 230, 930 (1) 356, 830 98 129. 930 (1) 
Primary copper, ... 79, 000 100 109, 530 100 191, 400 84 69, &00 100 
Pig iron............ , 913, 200 4 7,021,83 1 6, 871, 130 1 631, 030 1 
[ron ore..........-.)13, 209, 500 76 | 18, 465, 600 3 | 12,791, 530 69 798, 700 34 
Manganese ore. .... 197, 630 100 474, 060 100 244, 300 100 86, 030 92 
Tin pigs and bars.. 1, 430 100 9, 100 100 12, 530 100 4, 100 100 
Tin ore............. 5, 100 100 600 100 730 100 (3) (!) 
Crude petroleum... 143, 660 100 | 4, 234, 000 98 674, 530 52 183, 860 89 
Collao 2c) ees 26, 353, 100 17 | 70, 063, 000 24 [ee 810, 500 2 | 11,813, 860 93 
Japan U. 8. S. R. (Russia) | United Kingdom United States 
Commodity Percent Percent Percent Percent 
Long tons| im- Long tons im- Long tons im- Long tons im- 
ported ported ported ported 
Aluminum......... 7,100 80 19, 830 27 24, 700 59 47, 030 17 
Bauxite............ (2) (1) 79, 600 (1) 156, 730 100 302, 130 57 
Primary copper.... 109, 860 38 68, 030 23 215, 630 99 232, 800 3 
Pig iron............ 2, 437, 160 30 9, 716, 660 (1) 6, 405, 660 2 | 16, 845, 260 1 
Iron ore... ......... 2, 963, SOU 79 | 20, 405, 060 (!) 13, 517, 300 29 | 25, 300, 260 5 
Manganese ore..... 125, 930 63 1, 036, 460 (1) 182, 960 100 317, 900 92 
Tin pigs and bars.. 4, 960 80 5, 700 100 7,360 83 54, 800 100 
Tin ore............. 1, 760 100 (3) il 38, 530 95 85 80 
Crude petroleum... 2, 845, 900 92 | 22, 908, 000 (! 1, 927, 760 94 1125, 292, 730 4 


COR eue e ES Rer 35, 694, 130 1 | 87,778, 330 (2)  1161,075, 130 (3) |352, 476, 030 (3) 


1 No imports reported. 
2 No domestic consumption reported. 
3 Less than 0.5 percent. 


Changes in world distribution.—Although world production and 
international trade in minerals have advanced rapidly since 1934 there 
have been more significant changes in regional distribution of world 
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output. Industrialization of many countries in southeastern and 
eastern Europe and South America, heretofore unimportant con- 
sumers of mineral raw materials, has progressed Salice bly in recent 
years and has resulted in the adoption of certain protectionist policies 
to safeguard infant industries. 

During 1936 the world was confronted with two conflicting methods 
of conducting international trade. Tariffs, which leave the promotion 
and development of foreign trade to the initiative of individuals, are 
recognized as one form of trade regulation or control. The reciprocal- 
trade-agreement program of the United States is an example; this 
program is based upon the Trade Agreements Act of June 12, 1934, 
and agreements with 14 countries resulted, of which 10 became 
effective in 1936, 3 in 1935, and 1 in 1934. The purpose of the trade- 
agreement program has been the expansion of foreign markets for 
surplus output through tariff adjustments. However, such agree- 
ments have been made largely because of the trade barriers and dis- 
criminatory practices of many foreign countries. 

Contrasted with this method of promoting reciprocal trade are 
other forms of trade control and regulation now effective in many 
countries, the administration of which is also centralized in the 
national government. Such measures may be import quota restric- 
tions, which tend to diminish or abolish trade with certain countries; 
import and export license requirements; exchange control systems, 
which are responsible for the adoption of '"'clearing" agreements 
limiting trade to the amount of foreign exchange available; and com- 
pensation or barter agreements. Exchange controls and regulations, 
effectively administered, enable the governments concerned to desig- 
nate the countries with which their nationals may trade. 


NATIONAL SELF-SUFFICIENCY OBJECTIVE OF EUROPEAN NATIONS 


National policies in virtually all European countries—adopted 
largely since 1934 and applied most vigorously in 1936—have resulted 
in & change in the composition of foreign trade of these countries. 
Many such policies have been adopted to decrease the dependence of 
the major consumer nations on foreign sources for essential mineral raw 
materials. In certain instances, imports of raw materials have been 
reduced. However, the most noticeable effect of these policies has 
been diversion of the flow from major sources of supply, provided by 
nature with exportable surpluses, to secondary sources of supply with 
which the importing country has been able to negotiate trade-bar- 
gaining measures, the primary purpose of which is to increase exports 
of manufactured products. 

A large percentage of world consumption of minerals is concen- 
trated in central and western Europe, where dependence on imports 
for many such raw materials has resulted in drastic control measures. 
There was evidence in 1936 of more vigorous application of govern- 
ment decrees intended to reduce dependence on imports to a minimum 
yet assure adequate supplies to domestic industries through stimulated 
domestic production. In April 1936 the exportation of iron and steel 
products from Belgium was subjected to export licenses. In August 
1936 the exportation of iron ore from France was prohibited, although 
exceptions to the prohibition were provided for under conditions 
established by the Minister of Finance. France likewise extended 
the prohibition against exportation, except under license, of scrap 
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lead, copper, tin, zinc, and nickel to include ingots derived from the 
melting of such scrap. Under revised regulations for the control of 
foreign trade during the third quarter of 1936, the list of products 
which could be imported into Italy only under a ministerial license 
without quota limitations included iron and steel structural forms, 
aluminum, antimony, nickel, and platinum. In April 1936 Italy 
likewise revised its regulations governing the importation of goods 
&cquired through compensation or barter agreements which placed 
all commodities in seven groups, each group containing both import 
and export products. In general, export products can be compensated 
only against the import products listed in the same group, although 
provision is made for exceptions. 

Germany.—From within its own confines Germany can provide 
supplies of coal and potash adequate to meet domestic requirements. 
However, from 1933 to 1935, 69 percent of its apparent consumption 
of iron ore, 100 percent of its consumption of manganese, and 52 
percent of its apparent consumption of petroleum were imported. 
It also depends on imports for pig-tin requirements. Germany is the 
world's principal producer and consumer of aluminum metal, despite 
the fact that during the past 4 years more than 98 percent of the 
bauxite consumed was imported. Germany's industries depend on 
foreign sources of supply for all the minerals they require except coal 
and potash. The position of Germany as a major industrial nation, 
without adequate domestic reserves or colonial sources of essential 
raw materials, is unique, and because of its relative importance as a 
consumer of such products policies adopted during and prior to 1936, 
but more vigorously applied in 1936, deserve more than casual 
attention. Such national policies have had a definite influence on the 
trade relationships that now exist among other European countries, 
as well as on those between Germany and foreign countries. 

Late in 1934 the German “Four-Year Plan" or “New Plan” was 
inaugurated. This plan is based on the premise that Germany should 
import no more than can be paid for. Germany's foreign trade with 
individual countries has varied greatly since then. Export trade with 
other European countries in the past enabled Germany to maintain 
purchases of raw materials in overseas markets. By 1934 the decrease 
in exports of finished products to other European countries resulted in 
adoption by Germany of purchase prohibitions and restrictions of 
foreign-exchange quotas. Ultimately the country became an importer 
of semifinished and finished products from western European coun- 
tries, acquired through “clearing accounts”, while imports of basic 
raw materials from abroad decreased materially owing to lack of 
exchange with countries capable of supplying essential raw materials. 
Since 1934 "clearing agreements" have been negotiated with virtually 
all southeastern European countries &nd several South American 
countries, as & result of which importation of raw materials from these 
areas has increased and imports from other European countries as well 
as other overseas sources of supply have decreased decidedly. Immedi- 
ately prior to and during 1936 the trade relations between Germany 
and North American countries changed as a result of national policies 
adopted primarily to stimulate domestic production of essential raw 
materials, to reduce imports of such materials to a minimum, and to 
increase exports of finished products manufactured therefrom. 

“Clearing account” transactions between Germany and other 
European countries have had a decided influence on the sources from 
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which essential raw materials have been obtained and the markets in 
which manufactured products have been distributed. By the end of 
1936 Germany had “clearing agreements" with all European countries 
except Albama and Iceland. During 1936 Germany’s foreign trade 
fluctuated considerably with countries with which a “clearing agree- 
ment" wasin force. 'The accumulation of German exchange in many 
countries, attributed largely to the purchase of raw materials, resulted 
in restrictions by certain countries, especially the U. S. S. R. (Russia) 
and Yugoslavia, on exports of products to Germany to accelerate 
reduction of unfavorable trade balances. Germany's imports of 
manganese ore, which amounted to 394,256 metric tons in 1935, 
dropped more than 160,000 tons in 1936. This decline in tonnage, 
however, 1s less significant than the shift in countries of origin. In 
1935 the U.S. S. R. (Russia) furnished 228,349 tons or 58 percent of 
Germany’s imports compared with only 14 percent in 1936. In 1936, 
47 percent of the manganese ore imported originated in the Union of 
South Africa and 22 percent in British India. The decline in German 
imports of Russian manganese ore is attributed to difficulties in trade 
relations that developed in 1936. These difficulties have also affected 
the trade in phosphate rock and petroleum. Negotiations between 
Germany and the U. S. S. R. (Russia) for the purchase of Russian 
manganese ore against certificates for German goods, or on the basis of 
compensation or barter trade, are reported to have been under con- 
sideration by the Soviet Union toward the end of 1936. 

Compensation or barter trade between Germany and foreign coun- 
tries in 1936 was largely controlled or regulated by the National 
Government. Prior to 1936 the Government, owing to the character 
of imports obtained on the basis of private barter, was confronted with 
the problem of ever-increasing imports of goods that were not con- 
sidered absolutely indispensable to German industry. Likewise, it 
was found that in exchange for such goods imported, manufacturers 
and exporters were negotiating private-barter transactions involving 
German goods which could be sold abroad against available foreign 
exchange. This situation prompted the Foreign Exchange Board to 
issue new regulations, effective December 27, 1935, which definitely 
limited the character of goods that might be imported and exported 
on a private-barter basis. These regulations applied to German for- 
eign trade generally, but they restricted trade more noticeably with 
North America, particularly the United States. They provide that 
only one-third of the value of German merchandise exported may be 
charged to private-barter accounts or agreements. "The remaining 
two-thirds must be paid for by foreign buyers in reichsmarks or avail- 
able foreign exchange. Special provisions in the decree cover goods 
that are classified as of vital importance to Germany. 

' International trade has been affected materially by exchange-control 

svstems adopted in most central European countries, several South 
American countries, and certain southeastern European countries. The 
clearing agreements and compensation agreements in effect at present 
represent attempts to maintain an equilibrium in trade balances of 
countries that have adopted exchange-contro] systems. 

The German policy of purchasing raw materials from countries 
that increase their imports of German manufactures has diverted the 
flow of mineral raw materials from sources that heretofore supplied 
& major portion of Germany's requirements to secondary sources of 
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supply that are of minor importance as industrial nations and depend 
on imports of semimanufactured and finished products. In 1935 ! 
there were 29 secondary sources of supply or entrepots from which 
Germany purchased certain ores compared with 15 such markets 1n 
1934; there were 6 primary markets in 1935 from which purchases 
of ores were negotiated by barter or clearing agreements compared 
with 4 in 1934. There were 57 primary markets from which Germany 
formerly purchased a greater portion of its essential imports of metals 
in 1935 at relatively low prices compared with 90 such markets in 
1934. In two primary markets purchases were made by barter 
compared with one such market in 1934. There were 43 secondary 
markets or entrepots in 1935 compared with 49 such markets in 1934. 
Of special significance are the increasing number of secondary sources 
or reexport markets from which Germany is apparently purchasing 
considerable essential raw materials and the consequent decrease in 
the number of primary sources of supply. During the 3-year period 
1933 to 1935, inclusive, 84 percent of the primary copper consumed in 
Germany was imported, and 15 percent of the imports originated in 
the United States. During the first 11 months of 1936, 117,600 
metric tons of primary copper were imported by Germany, but only 
about 5 percent is credited to the United States. Of significance 1s 
the increase in imports of copper from Yugoslavia, with which country 
Germany has aclearing agreement. According to the German press a 
shift in the purchase of raw materials during 1936 reflects the operation 
of the “Four-Year Plan" or “New Plan”, which provides for the 
purchase of raw materials from countries that exhibit ‘increased 
willingness” to buy German manufactured products. 

Germany’s imports of bauxite also illustrate the effect of its trade 
policy. In 1929, France, the world’s principal producer and exporter 
of bauxite, supplied Germany with about 40 percent of the tonnage 
imported, while Yugoslavia furnished only about 17 percent. In 
1935 France contributed 15 percent, Yugoslavia 30 percent, Hungary 
43 percent, and Italy 11 percent of Germany’s total imports of 
bauxite. During the first 11 months of 1936 total imports of bauxite 
into Germany were 867,071 metric tons, an increase of approximately 
78 percent over 1935. Of this total, France accounted for only 10 
percent, Yugoslavia 21 percent, Hungary 34 percent, Italy 16 percent, 
and Netherland India 13 percent. 

The German “Four-Year Plan’’, the objective of which is national 
economic self-sufficiency, has confronted domestic consumers ot 
mineral raw materials with problems that require the active and 
constant assistance of the National Government for their solution. 
Copper and lead are produced in Germany but in quantities too small 
to meet requirements. Germany’s reserves of bauxite are entirel 
inadequate; and its aluminum industry, which ranks first in the end 
depends entirely on imports of the raw material. Although attention 
has been focused on technical processes for the recovery of aluminum 
from domestic clays, nevertheless the ability of Germany to use 
metallic aluminum as a substitute for other nonferrous metals is at 
present predicated on imports of commercial grades of bauxite. 
Substitutions have already been effected in the use of metals in 
Germany, and additional shifts are proposed under the “Four-Year 
Plan” which may decrease Germany's dependence on imports of 


! Neue Wirtschaftsdienst, Folge 20, Sept. 6, 1935, p. 1217. 
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certain ores and metals. The cost factor of raw materials obtained 
from low-grade domestic deposits and through substitution is recog- 
nized as of secondary importance compared with the principal objec- 
tive, national self-sufficiency. To further the latter a decree of the 
German Government, effective December 1, 1936, imposes an obliga- 
tion upon owners of mining property to carry on prospecting and test- 
drilling operations when ordered to do so by the proper authorities. 
This law is regarded as a measure of the “Four-Year Plan” intended 
to force development of domestic mineral and metal production to the 
maximum point attainable, and it was enacted to overcome legal 
difficulties where there is an urgent national interest in development 
of mining properties whose owners remain inactive. 

Germany has established boards of control which regulate the use 
and consumption of nonferrous metals, iron and steel products, and 
coal. These boards not only regulate and, in many instances, restrict 
the tonnage of ores and metals consumed by various industries, but also 
decide what ores and metals may be used or consumed. It is reported 
that in working out their regulations the boards consult specialists in 
the various lines of industry and that no specific prohibition is decreed 
without determining that a serviceable substitute material is available. 

Southeastern Europe.—The countries of southeastern Europe, con- 
sidered collectively, have a diversified and comparatively adequate 
supply of mineral raw materials with which to develop industrially. 
Lack of adequate private capital for expansion of industry is one of the 
most important problems in southeastern European countries; con- 
sequently the various governments have taken an active part in the 
development of domestic mineral reserves. Except for Rumanian 
petroleum, mineral raw materials of this area have been only partly 
developed. Yugoslavia, Bulgaria, and Rumania have the most 
important coal deposits in this region, while Greece depends on 
imports for her requirements. Rumania, which ranks fourth as a 
world producer of petroleum, exports about two-thirds of its annual 
output to countries other than those of southeastern Europe. Yugo- 
slavia, now the most important producer of iron ore, is followed by 
Greece, and most of the production of these countries is exported. 
Hungary, although a producer of iron ore, depends on imports for its 
domestic requirements. Yugoslavia is now the second largest pro- 
ducer of copper ore in Europe. Yugoslavia and Greece are the 
principal European producers of chrome ore, except for the U. S. S. R. 
(Russia), while Bulgaria and Rumania are minor producers. Lead 
ore is produced in Yugoslavia, Rumania, Greece, and Czechoslovakia. 
Yugoslavia and Hungary follow France, the United States, and Italy 
as world producers of bauxite and have supplied the increased German 
requirements. Rumania also produces bauxite. 

espite the output of ores in this region, metal production in south- 
eastern Europe is as yet little developed. Hungary, Rumania, and 
Yugoslavia are the most important producers of iron and steel prod- 
ucts, and copper and lead are produced by Yugoslavia. Copper is 
the only met deed from this region. 

The extent of industrialization in southeastern Europe may be 
ge eaned from certain Government decrees enacted during 1936. "The 

ugoslav Government restricted imports of various products by 
requiring ie Ce authorizations from the National Bank. By a 
décision of the Ministry of Finance the restriction was made effective 
for all imports from France and Germany as of April 21, 1936. It 
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was reported that the purpose of this measure was to promote trade 
with countries that are heavy purchasers of Yugoslav products and 
to force countries that limit their importe py 2 sles restrictions to 
increase the quotas on Yugoslav products. arch 1936 a Ruma- 
nian prohibition was placed on the a v copper in the form of 
ingots, plates, bars, and scrap. In July 1936 imports of copper plates 
and sheets into Cobchoslovalkin were made subject to permit require- 
ments, and in June 1936 imports of black, unworked iron and steel 
sheets were likewise made subject to permit requirements. Exports 
of mercury from Czechoslovakia were made subject to export permit 
requirements in December 1936. 

Ttaly. —Almost simultaneously with the recommendation of the 
League of Nations imposing on member countries restrictions on 
trade with Italy, the latter, in October 1935, prohibited publication 
of statistics on Italian foreign trade. Although the various countries 
had canceled the decrees restricting trade with Italy by July 1936, 
the official prohibition on publication of foreign trade statistics was 
not removed by December 1936. As a consequence, a comparative 
review of Italian trade cannot be made. However, Italy depends on 
foreign sources for most essential mineral raw materials except bauxite, 
mercury, zinc, gypsum, marble, and sulphur, of which it has export- 
able surplusses. Some antimony, copper, iron ore, lead, manganese, 
asbestos, barite, coal, fluorspar, graphite, magnesite, petroleum, 
potash, pyrites, and soapstone are produced, but the domestic reserves 
are wholly inadequate to meet requirements. 

To insure an adequate supply of mineral raw materials for domestic 
consuming industries, the Italian Government issued decrees in 
December 1935 providing for the creation of three organizations to 
be responsible for the regulation and development of domestic mining 
activities and importation of essential minerals other than petroleum. 
Italian Mineral & Metal Corporation, a semiofficial agency, was 
established to aid in financing exploratory and development work in 
connection with domestic mineral deposits and to conduct mining 
operations when necessary. The alte Coal Corporation, also a 
semigovernmental organization, was created to develop domestic 
coal deposits and to assist financially the principal coa EE 
of Istria and Sardinia, thus enabling them to increase production. 
The Mineral Products Board was created to regulate imports, domestic 
production, and distribution and to finance imports of minerals 
except petroleum and coal when necessary to maintain adequate 
supplies for national needs. This agency likewise exercises adminis- 
trative functions for the afore-mentioned organizations. "The fourth 
government agency, the Petroleum Board, was organized in October 
1935 to supervise the activities of the Italian Petroleum Corporation 
and the Italian Corporation for Albanian Petroleum, which have 
served since 1926 as regulatory bodies for marketing petroleum 
products in Italy and for exploratory work. 

These government organizations cooperate closely with the Fascist 
National Federation of Extractive Industries for mining companies 
and the Fascist National Federation of Mechanical and Metallurgical 
Industries for metallurgical and fabricating companies, both of which 
form a part of the National Confederation for Industry. Most 
Italian mining and metallurgical companies are now members of one 
or the other organization. Thro ed 1936 these official and private 
agencies were actively concerned with the problem of increasing 
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domestic output of essential mineral raw materials and reducing 
imports of such products to a minimum. In Italy, as in Germany, 
the cost factor is considered as of secondary importance compared 
with attainment of the primary objective of national self-sufficiency. 

Spain.—Although offieial Spanish production and foreign-trade 
statistics for 1936 are not available, menta of those minerals of 
which the country produces an exportable surplus were maintained at 

a level approximating that for 1935. This fact is reflected by the 

tonnage of Spanish iron ore, mercury, pyrites, and pig lead received 

by principal consuming countries. France, Germany, the United 
Kingdom, and the United States account for more than 75 percent of 
the iron ore, 60 percent of the mercury, 55 percent of the pyrites, 
and 60 percent of the pig lead exported from Spain annually. Al- 
though Italy frequently has surpassed Spain in annual production of 
mercury, Spain has been the principal world producer since 1934. Of 
the total Spanish output in 1934, amounting to 31,799 flasks, the 
United Kingdom purchased 36 percent, the United States 20 percent, 
and France 8 percent. In 1935 and 1936 Germany became an im- 
portant purchaser of Spanish mercury. Exports of mercury from 
Spain to France, Germany, the United Kingdom, and the United 
States in 1935 were approximately 41 percent greater than production 
during the year, which amounted to 35,560 flasks; the excess shipments 
were withdrawn from stocks. Exports to these countries in 1936 were 
about 23 percent below the 1935 level. 

More than 50 percent of the crude pyrites produced in Spain is 
exported to France, Germany, the United Kingdom, and the United 
States. Exports to these four countries in 1934, which amounted to 
1,050,790 metric tons, represent 51 percent of the total Spanish pro- 
duction during the year. Exports to these countries in 1935 totaled 
1,456,858 metric tons and in 1936 decreased slightly to about 1,200,000 
metric tons. 

In 1936 exports of pig lead from Spain to France, the principal pur- 
chaser of Spanish lead, exceeded the tonnage ship ed in 1934 and 1935, 
totaling 20,514 metric tons for the first 10 nolit s of the year. Ger- 
many, the Second largest importer of Spanish lead, purchased about 
2,000 metric tons in 1936, or approximately the same quantity asin 
1935. Italy is also an important buyer of Spanish pig lead, but as 
neither Spanish nor Italian foreign-trade statistics are available for 
1936 no estimate of the tonnage involved can be made. Normally 
these three countries purchase approximately 60 percent of the total 
exports of lead from Spain. 

Official import statistics indicate that Germany has become an 
outstanding buyer of Spanish iron ore, receiving 1,067,733 metric 
tons in 1936 compared with 1,320,596 tons in 1935 and 61, 968 tons 
in 1934. French imports of i iron ore from Spain during the first 10 
months of 1936 were 43,462 tons compared with 35,259 tons in 1935. 
Although detailed figures covering imports into the United Kingdom 
are not available, there is evidence that the tonnage of Spanish ore 
shipped to the United Kingdom in 1936 was approximately the same 
as 1n 1935. 


SOUTH AMERICA 
Although national policies of many European countries are out- 


standing examples of evident determination to attain national self- 
sufficiency with regard to mineral raw. materials, the tendency to 
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regulate or control international trade, as well as domestic industry, 
likewise has advanced in South American and Far Eastern countries. 
For example, in June 1936 a Bolivian decree empowered the exchange 
control board, in conjunction with the Central Bank of Bolivia, to 
exercise strict control over foreign trade by establishing import and 
export quotas and adopting measures tending to prohibit or restrict 
importation of products that are or may be produced in the country. 
Certain imports that are considered dispensable may be restricted 
temporarily or permanently at the discretion of the Board. _ 

Under a Colombian decree, effective August 1, 1936, import licenses, 
previously obtained from the office of exchange and export control, 
are required for the importation of all merchandise into Colombia. 


JAPAN 


d apan and its possessions are little better off than Italy in domestic 
supplies of minerals. The known copper reserves are greater than in 
any other Far Eastern country, but they are inadequate to meet 
Japan’s industrial requirements. From 1933 to 1935, 38 percent of 
Japan’s apparent consumption of virgin refined copper was imported. 
Coal is probably the only primary industrial mineral of which Japan 
has sufficient reserves. During the period 1933-35, 92 percent of 
Japan’s apparent consumption of crude petroleum and 80 percent of 
its pig-tin requirements was imported; moreover, 63 percent of its 
manganese ore was imported, although in the last few years that 
country has produced 2 to 3 percent of the world output of this 
mineral, so essential to its steel industry. Its reserves of iron ore are 
wholly inadequate to meet industrial demands. From 1933 to 1935, 
inclusive, 79 percent of its apparent consumption of iron ore was 
imported from countries other than Japanese possessions. In Japan, 
as in Italy, there are reserves of a few mineral raw materials, but out- 
put has been insufficient to meet domestic requirements. Japan's 
production of chrome ore in the past few years has been about 5 per- 
cent, its production of tungsten ore between 2 and 3 percent, and its 
production of zinc between 1 and 2 percent of the world output. In 
addition to these minerals it produces relatively small tonnages of 
antimony, mercury, platinum, asbestos, barite, china clay, fluorspar, 
graphite, mica, phosphate rock, pyrites, and sulphur, but the annual 
output is considerably less than current requirements. 

Japan has promulgated a series of laws that regulate the domestic 
mining industry to a considerable extent, but to a greater degree 
these enactments enable manufacturers and consumers of imported 
raw materials to export finished, manufactured products to world 
markets under the most favorable competitive conditions. In 1931 
the Japanese Government enacted a law which has two objectives for 
the control of principal or key industries of the country: (1) The 
strengthening and support of control measures, by which the Gov- 
ernment is empowered to require nonmembers of a particular indus- 
trial union to abide by control agreements of such a union, provided 
the action is recommended by more than two-thirds of the total 
members of the union in question; and (2) the supervision of industrial 
control measures adopted by associations of industries, through 
which the Government is enabled to alter or abolish entirely indus- 
trial agreements considered adverse to the public interest or injurious 
to the best interests of the industry concerned or related industries. 
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The Export Indemnity Law of 1930 and a law for control of foreign 
trade enacted in 1934 were adopted to facilitate export financing to 
undeveloped markets, to protect Japanese export trade, and to 
equalize trade balances. 


SERVICE OF BUREAU OF MINES 


_For a number of years the Bureau of Mines has collected, com- 
piled, and published mineral-production statistics of foreign coun- 
tries. For & detailed account of this phase of Bureau activity see 
Minerals Yearbook, 1935, page 21. Those who may wish to carry 
forward compilations heretofore prepared by the Bureau are referred 
to the the principal tables on world production presented in the 
following chapters in this volume. 


Aluminum Fluorspar Petroleum 


Antimony Graphite Phosphate rock 
Arsenic Gypsum Platinum 
Asbestos Iron ore Potash 

Barite Pig iron Pyrites 
Bauxite Lead Salt 

Briquets Magnesite Sulphur 
Cadmium Manganese Tale and soapstone 
Chromite Mercury Tin 

Coal Mica Titanium 

Coke Molybdenum Tungsten 
Copper Nickel Vanadium 
Feldspar Oil shale Zinc 


Principal sources.—Data used in this chapter have been obtained 
from official production and foreign-trade statistical publications of 
Belgium, France, Germany, Italy, Japan, U. S. S. R. (Russia), 
United Kingdom, and United States; monthly German Metal and 
Mineral Notes, American consulate general, Frankfort-on-Main, 
Germany; Weekly Reports of the German Institute of Business 
Research, Berlin, Germany; Foreign Tariffs and Trade .Regulations, 
Bureau of Foreign and Domestic Commerce, Washington, D. C.; 
and press releases, The Department of State, Washington, D. C. 


PART II. METALS 


GOLD AND SILVER ! 


* By Cuas. W. HENDERSON AND J. P. DUNLOP 
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DOMESTIC REFINERY PRODUCTION 


The figures in the following table were obtained through coopera- 
tion between the United States Bureau of the Mint and the Bureau of 
Mines and were agreed upon after conference and adjustment between 
the two Bureaus. 

The totals are based on bullion deposits in the United States mints 
and assay offices and on returns to the Bureau of the Mint from the 
smelting and refining companies. The distribution is adjusted by 
means of information collected by the Bureau of Mines directly from 
the producing mines and tabulated for the mine reports discussed 
later. The data for the tota] production and in part for the distribu- 
tion are obtained from records of (1) the unrefined domestic gold and 
silver deposited in the United States mints and assay offices, (2) the 
domestic gold and silver in fine bars reported by private. refineries, 
and (3) the unrefined domestic gold and silver contained in ore and 
matte exported for reduction. The last item is very small. 


1 Some of the data for 1936 are preliminary, as indicated; detailed statistics with final revisions will be 
released later 
111 
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Approzimate distribution of the production of gold and silver in the United States, 


1935-36, by producing States and Territories 
[Figures supplied by U. S. Bureau of the Mint] 
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Oregon 
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Washington 
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1 Gold valued at $35 per ounce. 
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Gold ! 


Fine ounces 


179, 768 
285, 760 
33, 312 


4, 313, 122 


Value 


30, 454. 200 


e wm wm wm E e mm e wm wm em mm mp om Le vn zm ep zm e mm zm mm mp mm op e 
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126, 324, 900 


172, 305 

17, 884, 370 
11, 034, 040 
36, 502, 025 
12, 769, 520 
13, 930 

2, 880, 115 


1, 165, 920 


e me zm mmm mmm mp mem e mp me mmm e sms ess ee wm A mm mp mm e e me em rm 


2, 091, 775 
38, 990 
20, 980, 855 
16, 870 


150, 959, 270 


Silver ? 


Fine ounces 


45, 924, 454 


1, 100 

440, 812 
8, 664, 767 
1, 824, 572 
5, 917, 479 
20 


14, 591, 380 
4, 867 

30 

163, 724 

11, 357, 827 
5, 129, 044 
1, 129, 978 


1, 323, 482 
10, 638, 483 
73 


í 
54, 633 
1, 155 


62, 024, 929 


Value 


1, 019, 08] 
8, 191, 632 


56 
42, 067 
889 


47, 759, 195 


? Silver valued per ounce, as follows: 1935, at $0.71875 (purchase rate for United States product); 1936, at 77 
cents (approximate average purchase rate for United States product). 


* Preliminary estimate. 


In 1935, as in 1934 and 1933, more old gold was returned from in- 
dustrial to monetary use than was issued to the arts and industries, a 
condition that has continued since 1932; returns for 1935 totaled 
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1,668,305 ounces and issues 740,843 ounces, a net return of 927,462 
ounces. The total quantity of silver (new and old) used in the arts 
and industries was 41,192,023 ounces, 1,513,420 ounces more than in 
1934. In addition to the gold and silver derived from foreign and 
domestic ore and bullion 1,668,305 ounces of gold and 35,903,107 
ounces of silver were recovered from old or obsolete jewelry, silver- 
ware, dental waste, old film, and other material. 


Gold and silver produced in the United States, 1792-1936 ! 


[The estimate for 1792-1872 is by R. W. Raymond, commissioner, and for the period since 1872 by the 
Director of the Mint] 


Gold Silver 
Period 
Fine ounces Value Fine ounces Vulue 
Ur. AAA PERROS ck 1, 186, 977 $24, 537, 000 309, 500 $404, 500 
1548-72 EE Ce te A Nees bh, seeds, 58, 279, 781 1, 204, 750, 000 118, 568, 200 157, 749, 900 
cc DDR LE 180, 428, 816 | 3,900, 094, 470 | 3, 266, 996, 042 2, 472, 378, 189 


239, 895, 574 | 5, 129,381,470 | 3,385, 873, 742 2, 630, 532, 589 


! Gold valued per fine ounce as follows: Prior to 1933, $20.67+; 1933, $25.56; 1934-36, $35. 
1 Subject to revision. 


The average commercial value per fine ounce of silver for the total 
recorded domestic production is $0.777. 


REGULATIONS AND EXECUTIVE ORDERS RELATING TO GOLD AND 
SILVER OF DOMESTIC ORIGIN 


_ A complete account of the regulations pertaining to gold and silver 
Is given in the chapter on Gold and Silver in Minerals Yearbook, 1934, 
pp. 2546, issued by the United States Bureau of Mines. 

Monetary relationships.—United States coinage laws show the 
development of the establishment of the value of $20.671834625323 
per troy ounce of gold. "The following table of laws gives the value of 
gold per troy ounce under different congressional acts, using the eagle 
($10 gold coin), although no longer coined, as a basis. 


Value of gold per troy ounce under different congressional acts 


Fine gold Value per 


d A 
: Fineness fine ounce Value per 
Date of law weight content - 
(1000ths) m troy (480 grain 
(grains) (grains) grains) 
ADE Oa) MAN ccc pna 270 916. 6666+ 247.5 $19. 393939 $0. 04040404 
June 28, 1884 ccoo 258 899. 2248+ 232. 0 20. 659056 . 04310345 
Jan. A A 258 900. 0000 232. 2 20. 671835 . 04300632 
Mar. dias 258 900. 0000 232.2 20. 671835 , 04306632 
Jan. 31, 1934... . LL cL Lc Ls. 152 900. 0000 137.1 35. 000000 . 07291660 


PRICES OF GOLD AND SILVER 


Gold.—The United States Treasury buying price for gold remained 
at $35 par ounce throughout 1935 and 1936. "The following table 
shows the monthly extremes of gold prices in London from January 
1931 to December 1936, inclusive. 
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Gold prices in London, 1931-36 


[Monthly extremes of gold prices in London per ounce, compiled from quotations published daily in 
American Metal Market) 


1931 1932 1933 
Month 
High Low High Low High Low 
s. d. 8. d. s. d. 8. d. 8. d. 8 d 
FANIA a A do E 85 (ai 84 IM] 122 9 117 11 123 8 121 Lie 
RETTEN 84 1114) 84 1034) 120 9 | 118 5 |12 0 119 9 
E EE EE EE 8 lk 84 93%} 118 10 108 11 121 1134) 118 11 
O dfe Ed. o 84 1019| 84 9113 5 108 4 122 9 118 Ü 
ny Ea COMMENCER 84 11%) 84 9*|113 7 12 5 124 8 122 5 
A EDEN 85 0% 84 934! 114 8 112 2 124 5 122 0 
O Ra 84 Ia 84 10141 117 8 | 115 0 | 124 10 | 122  4!4 
AUPHSE c oai dia 84 je 84 95119 3 |117 O | 129 7 |124 O 
September !.................._..........-. 114 9 84 9/119 A 117 11 13 9 127 7 
dardo. AIM eI eL LU nc Dee 108 6 103 125 8 119 2 134 8 128 1 
November. 117 11 108 2 |130 8 123 214,133 3 125 1% 
December... l...a. EE 12 10 |118 9 | 130 OM!) 123 414 127 0 |124 8 
bI. AA E i bel ae 126 10 84 93%! 130 8 108 4 14 8 118 0 
Month 
a d. 8. d. s. d. 8 d. 8 d. s. d. 
JANUATY ed te e A 133 1 120 8 142 4 140 1014| 141 4 140 Fly 
KebrüalV AA 140 0 134 9 144 1 142 1 141 2 140 6 
EES 137 2 135 5lq| 149 4 143 8 141 144) 140 8 
April tuis EEN 138 8 |134 3 | 145 814 143 4 |141 Dal 140 7 
non ROME EE EN 137 OM 135 10 145 0 141 0 140 10 139 3 
EIERE A arn Sede bees zr 138 214| 137 114, 142 0 140 7 139 4 138 3 
TE A AO 130 014.137 A 141 7 140 5 139 1 133 7 
IS esca EE alpes 140 11!4| 137 10 140 11 139 9h%| 138 "ke 138 2 
September !. c cosa er Roco eed 141 7 | 140 314141  614| 140 3 | 140 9 | 137 24 
October............... NL Sane MUR 143 3 | 139 6 |142 0 |141 3%) 142 424) 149 51$ 
November.......... EEN? 139 10 | 139 Olai 141 7 | 140 1 142 8%! 141 10% 
DOCM DO occ se eA 141 0 139 9%| 141 3 140 11 142 1 141 4 
AA e 143 3 120 8 149 4 139  À914| 142 8lgl 137 2% 


1 British gold standard suspended Sept. 21, 1931. 


Silver.—On January 1, 1935, the United States Treasury buying 
price for newly mined silver stood at $0.64646464+ (one-half of the 
coinage value of $1.29292929+). On April 10, 1935, the Treasury 
raised the price to $0.7111-- and on April 24, to $0.7757 + ; this price 
was maintained throughout the remainder of 1935 and all of 1936 
and was in effect when this report was written (June 12, 1937). "The 
extreme monthly prices of silver in New York for 1935 and 1936, by 
months, have been as follows: 


Silver prices in New York, 1935-36, in cents per ounce 


[Extreme monthly prices (official) of silver in New York per fine ounce, compiled from quotations published 
daily in American Metal Market] 


1935 1936 | 1935 1936 
Month ———— —— —T .. Month 

High | Low | High | Low High | Low | High | Low 
January............. 55 8374; 4994) 44* || August.............- 60734| Dän  443%| 44M 
February........... 5614| 5314) 44M|  44*, || September.......... 653 y| 653g] 4433] 441, 
Mareh. ............. 61% 5674 4434 443, |, October. ............ 653, 653; 443 442, 
ADI visa 81 01M| 455, 44*4 Noverinber.......... 65%] 653% 4719 443, 
MAY MORE 77 7146 453, 44134 December........... 6534 493, 4614 4415 
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The following tables show (1) the price of bar silver per fine ounce 
in New York in 1935 and in the first 6 months of 1936, by months; 
(2) the yearly average price, 1930—35; and (3) the highest, lowest, 
and average price of silver in New York since 1874. 


Price of fine bar silver (other than domestic) per ounce in New York in 1935 and firsl 
6 months of 1936, by months 


1935 
January... o. $0. 54730 | August, $0. 66644 
ebe, eerste . 54914 | September... 0 - . 65687 
ET A E E . 59360 | October. ooo. . 65687 
ADR ie E . 68100 | November... . 65687 
AUI PERDONO PN TEN . 74668 | December... . 58732 
Are . 72252 ————— 
A a e E aS . 68528 Average for year..... . 64582 
1936 
January |... 2.2. lL cL ll cil. $0. 47562 | May $0. 45181 
February . 45062 | June__._......------------ . 45062 
Mareh______________.______ . 45062 _— 
ADT EE . 45204 Average for 6 months. . 45522 
Price of fine bar silrer per ounce in New York, 1930-36 ! 
E A aaee $0.385|19839..:..:. rai ew ERES $0. 350 
VOB A T . 290 | 1084... ENEE . 483 
Ee age 082. 1099 EE . 646 


! 1930-33: Average for all silver; 1934-35: Average for silver other than domestic. 


Highest, lowest, and average price of silver in New York since 1874, per fine ounce, 
being the asked price to and including 1917, and thereafter taken at the mean of the 
bid and asked prices 


Quotation Quotation 
Calendar year | ——— —— Calendar year 

High Low Average High Low Average 
Iusto m $1. 29375 | $1.25500 | $1.27195 || 1905. ..............| $0. 66500 | $0. 55625 | $0. 61008 
1875 Esc M PARS 1.26125 | 1.21000 1.23483 || 1908 __............- . 72375 , 63125 . 67379 
ee 1.26000 | 1.03500 1.14950 || 1907............... . 71000 .52150 . 65978 
ee 1.26000 | 1.16000 1.19408 || 1908........... su] 58875 . 45250 . 53496 
ISTR ON OR 1.20750 | 1.08500 1.15429 || 1909.............. -| .54500 5075) . 52163 
I MN 1.18750 | 1.06500 1.12088 || Ion... .57625 . 50750 54245 
es Een 1 15000 | 1.11250 1.13931 || 1911............... - 57500 52125 . 54002 
ege E 1.14500 | 1.11000 1. 12823 || 1912... Seen ees . 65625 . 55250 . 62006 
1882. LL. I 1.15000 | 1.09000 1.13855 || 1013............. e| .65125 . 58000 . 61211 
o PERENNE 1.11750 | 1.09500 1. 10874 || 1914... ......... odo 060875 < 49000 , 56331 
Lane 1.13250 | 1.08000 LIMA (st eee os . 58000 | .47750 . $1062 
EE 1.00500 | 1.02750 1.06428 || 1916.........._...- . 19125 . 57250 , 87151 
IBS. sedo sux 1. 03500 92500 99880 || 11, 1.16500 |. 78125 . 84000 
du ea clea a carted a he 1. 03500 95000 .97599 || 1018, 1. 01937 , 88937 . 08445 
EEN .97750 . 92000 .94300 || 1919... LLL... 1.38250 | 1.01375 1. 12087 
ARA 97250 . 92500 .93634 || 108. 1. 37575 , 60375 1. 01910 
LBW CER 1. 20500 .95750 1.05329 |! 1821... KIK . 53188 . 83006 
Lr) NEM 1. 07500 . 94750 .90033 wm. Il `. 741588 , 62875 . 67934 
jo) ARMEN .95250 . 83000 .87552 || 1923...........-- 69000 02875 65239 
a PEERS . 855000 . 65000 . 78219 || 1024. .............. 72375 . 63000 67111 
o LLuLLL.. . 70000 . 59500 64043 || 1925... 00 73187 . 66812 . 69406 
EE . 69000 . 60000 .66268 || 1928... ........... . 6x37 . 51812 . 62428 
1506... . 70250 . 65625 . 68195 || 1927 oaan . 60312 54187 . 56680 
MA . 66125 . 52750 .60774 |! wn, , 63937 - 56812 . SHANK 
E eege .62250 . 55125 . 50064 || on. 57812 . 46512 | 53306 
1899. eege ee . 64750 . 58625 eur || 1930........-.----- 47187 . 31062 . 38466 
O eta . 65750 . 59750 .62065 || 1931 22000 . 37562 . 26062 . 20013 
LU eege . 64500 SAT .59703 || 1932 .............- .31312 . 21562 . 28204 
LEE . 56875 .47375 52815 || 1933 1... 45312 . 24812 , 34907 
Ian 1 62375 . 47500 54208 || wn, 56062 |, 42062 ARI 
1904 cono  .62500 . 53375 . 57843 |b 1035-5. cala . 81312 . 50062 . 64582 
A A: MM NUMEN BA RSS AS AE SS 


! Quotations are in depreciated currency after early March 1933, 
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UNITED STATES MONETARY STOCK 


The Federal Reserve Bulletin of the Federal Reserve Board for 
May 1937 analyzes the changes in monetary gold stock of the United 
States from December 31, 1932, to April 30, 1937, inclusive, as follows: 


Analysis of changes in monetary gold stock, Dec. 81, 1932, to Apr. 30, 1937 


{In millions of dollars] 


Gold stock at end 


of year or month | Increase Net Net 
in total release Other 
Year or month gold | 80ld im- | trom ear. | factors 1 
Tota] | Inactive | stock po mark ! 


account 


$1 =25%0 grains of gold 9£o fine; i. e., an ounce of 
fine gold = $20.67 


Lie ros e a Reda CA. 4,226 |.......... 52.9 — 446. 2 457. 5 41. 6 
xu ME TM cen E TUR EOM AER 4.036. |... snos — 190. 4 —173.5 — 58.0 41.1 
1934: 

Jänuary AA aa eaaa aee 4,033 |.......... —2.1 —2.8 12.2 ! —11.6 


A ul. e ecco ere 7,438 |.......... 3, 405. 0 452.6 68.7 2, 883. £ 
NARCO ta a Se EES EE 7,695 |.......... 256. 8 237.3 —.8 20. 3 
P $02 EES 7,757 |.......... 61.5 54.7 —].] 7.9 
EC A A A der: e T, 449 [iuh 22.4 33. 6 .5 —11.6 
JUNG EE GRO EEN 77.1 63.7 1.0 12.5 
Ia a e MEME 7,931 |.......... 74.4 52.3 .6 21.4 
ST EEN 7,8978 WEE 47.4 37.2 —1.1 11.2 
September__.......---..-.....-------- 7,978 o cece .4 —18.7 2.4 16. 6 
a A ee hrxnee ae 8,002 |.......... 23.5 10. 8 .3 12.4 
November. a o E 8,132 EE 129. 9 120. 9 —.1 9.1 
December- EE 8,238 |.......... 106. 2 92. 1 .1 14.1 
Year 1934 LL Ll llc ll ll. 8, R8 loo. aay 4, 202. 5 1, 133. 9 82.6 2. 986. 1 
1935: 
January AAA CS A 8,391 |.......... 153.3 149. 4 1. 1 2.8 
a AAA se 8-527 ear 135.3 122.8 .2 12.3 
E AA A Brei, EEN 40. 4 13. 0 —.4 23.1 
ADO ad 8,710 |.........- 143. 4 148.6 —2.3 —3.0 
E EE 8,858 TI 148. 1 140.0 —]1.5 9.6 
Le EES 9,116 |.. 2.2222. 257.1 230.4 1.0 25.8 
A EE 9, 144 SEN 27.9 16.2 —.4 12.1 
AUPUSt asea EE 9, 203 lion 50.5 46.0 1.4 12.2 
ANI .0000000n0n0anonannnMM 9,368 |. 165.0 156.7 1.0 7.3 
AA ee he ord 8,693 |.......... 325.2 315.3 —1.9 11.8 
A gereest dd 9.920 |.......... 220.7 210.6 .6 15.5 
December. .................. 2L. LLL. 10, 125 |....... s 205. 2 190. 0 1.3 13. 9 
Year 1935......::.:-. LLL Lc s sas ssl 10,125 |.......... 1, 887.2 L 739. 0 2 148. 0 
1936: 
Janúar y 2 oho eth eiu eee; 10, 182 |.......... 57.2 45.6 —1.7 13.3 
a ARPA A aini 10, 167 |.......... —15.5 —16.6 —9.5 10. 6 
ER EEN 10, 184 |.......... 17.2 5.5 1.0 10.7 
AD eds Sia sd 10, 225 AAA 41.0 28.1 —.2 13.1 
LEY MMC RS 10, 402 |.......... 170.7 170. 0 —3.2 10. 0 
DUNC os sa canus etu dieto 10, 608 |.......... 206. 6 211.8 —24.8 — 46.4 
Ir a ad Lt 10, 648 |.......... 39. 2 15.4 2.3 21.5 
ter EE 10, 716 |.......... 68.4 67.5 —11.9 12. 9 
September................-.-......--- 10, 845 |.......... 129. 0 171.8 —28.8 —14.0 
October asar ea dq deii 11,045 |... 199. 7 2188 | —113 —7.9 
NN A 11,184 locas 139. 5 75.8 3.0 60. 7 
DA A e 11, 258 26.5 13.3 57.0 =.7 17.0 
CITA LLL ssl ss-- 11, 258 26.5 1, 132. 5 1.116.6 —85. 9 101.7 
1937: 
HIEN ee see eee 11, 358 126. 5 100. 1 121.3 — 48.3 27.1 
¡Ai ioe oon ÓN 11, 436 204. 7 78. 2 120.3 —8.0 —34.1 
MINUTO EE EE 11, 574 342. 5 137.9 154.3 —.4 — 16.0 
A 11, 799 568. 0 225. 6 215.8 7.2 2.5 


1 Gold released from earmark at Federal Reserve banks less gold placed under earmark (with allowance 
when necessary for changes in gold earmarked abroad for account of Federal Reserve banks). 

3 Figures are derived from preceding columns and indicate net result of such factors as domestic produc- 
tion, movenients into and out of nonmonetary use or unreported holdings, imports and exports that do not 
affect gold stock during the month or year, and increment resulting from reduction in weight of gold dollar. 
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Daily statement of the United States Treasury, June 4, 1987 
CURRENT ASSETS AND LIABILITIES 


GOLD 
Assets Liabilities 
Gold............... $12, 056, 810, 044. 31 que SEN T $i de 

uts ng (ou ge Treasury REPE 904, 402, 139. 00 

Gold certificate fund—Board of Governors, 
Federal Reserve System. ............... 6, 022, 942, 436. 78 
Redemption fund— Federal Reserve notes. 9, 970, 351. 75 
Gold reserve. ................. LL LL. LL sec. 156, 039, 430. 93 


NoTE.—Reserve against $346,681,016 of 
United States notes and $1,172,472 of Treasury 
notes of 1890 are also secured by silver dollars 


in the Treasury. 
Exchange stabilization fund................... 1, 800, 000, 000. 00 
10, 893, 354, 358. 46 
Gold in general fund: 
tini MEM $825, 475, 985. 16 


Balance of increment re- 
sulting from reduction in 
weight of the gold dollar. 140, 913, 892. 78 


In working balance........ 197, 065, 807. 91 
1, 163, 455, 685. 85 
Total........ 12, 056, 810, 044. 31 TOS iS dne es 12, 056, 810, 044. 31 

SILVER 

H MEMPOTEM NIS $828, 181, 751.06 | Silver certificates outstanding. ...............- $1, 286, 330, 829. 00 
Silver dollars......... 505, 783, 432. 00 | Treasury notes of 1890 outstanding............ ], 172, 472. 00 
Silver in general fund......................... 46, 461, 882. 06 
Total.......... 1, 333, 965, 183. 06 vk TEE 1, 333, 965, 183. 06 


IMPORTS AND EXPORTS! 
Value of gold and silver imported into and exported from the United States, 1935-36, 


by classes 
Excess of im- 
Imports Exports ports over 
exports 
1935 

Gold: 
Contained in ore and base bullion..................... $72, 718, 366 $963, 038 $71, 754, 428 
¡AI AAA nc be 1, 578, 635, 040 049, 040 1, 577, 686, 000 
United States coin... 5, 375, 328 o orsa cues 5,375, 326 
Foreign coin.................. LLL eee ee 84, 250, 383 47, 341 84, 203, 042 
1, 740, 979, 115 L 960, 319 1, 739, 018, 796 

fiver: ECH 
Contained in ore and base bnullleon 2...222002220 30, 257, 757 449, 565 29, 808, 192 
Bullion refoed LLL. ee eee 303, 172, 292 3, 215, 033 290, 056, 359 
United States coin.......... EE 1, 418, 022 872, 748 545, 274 
EE 19, 682, 930 14, 263, 045 5, 419, 885 
354, 531, 001 18, 801, 291 335, 729, 710 
1936 — ———— _ 

Gold: 
Contained in ore and base bullion..................... 73, 705, 464 842, 573 72, 862, 801 
Bullion refined. ........................... ee eee 1, 067, 679, 844 26, 690, 938 1, 040, 988, 906 
United States coin................... LLL lll lll lle eee 1, 810 10 1, 800 
TT EE 2, 730, 2041. 2, 730, 294 
1, 144, 117, 412 27, 533, 521 1, 116, 583, 801 
Bilver: c: Did e Ka 
Contained in ore and base bullion..................... 19, 574, 346 530, 545 19, 043, 801 
Bullion reflned........................... eee c c.l. 99, 964, 158 L 241. 306 98, 722, 852 
United States oeoln. LL LLL e lll esr. 340, 377 29, 771 310, 606 
Foreign Com so oie EE 62, 937, 318 1, 163, 871 61, 773, 447 


182, 816, 199 2, 965, 493 179, 850, 706 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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DOMESTIC SUPPLY 


The domestic supply of new gold comes chiefly from dry &nd 
siliceous ore and from placer gravel worked largely by dredges. 
These two sources wielded 90.2 percent of the domestic gold in 1915, 
79.86 percent in 1930, 86.5 percent in 1931, 92.9 percent in 1932, 
92.94 percent in 1933, 92.68 percent in 1934, and 90.55 percent in 
1935. The proportionate output of gold from copper ore was 7.2 
percent in 1915, 16.4 percent in 1926, 22.2 percent in 1929, 9.65 
percent in 1931, 5.25 percent in 1934, and 7.01 percent in 1935. 

In 1915 dry and siliceous ore yielded 36 percent of the total silver; 
copper ore, 26 percent; lead ore, 27 percent; and lead-zinc ore, only 
9 percent. In 1935 dry and siliceous ore yielded 40.02 percent; 
copper ore, 26.15 percent; lead ore, 6.89 percent; and lead-zinc ore, 
26.60 percent. 


WORLD PRODUCTION 
GOLD 


According to the Bureau of the Mint, the estimated quantity of 
old produced in the world from 1860 to 1935, inclusive, is 975,246,364 
ne ounces. For 1935 alone it is estimated at 30,001,209 ounces, an 

increase of 2,628,835 ounces over 1934. 

In a Bureau of Mines publication,? the world output of gold from 
1493 to 1927, inclusive, is estimated as approximately 1,003,560,000 
ounces, of which 51.5 percent was produced from 1901 to 1927. 
Adding to this the production (188,153,881 ounces) from 1928 to 
1935, inclusive, makes an estimated total from 1493 to 1935 of approxi- 
mately 1,191,714,000 ounces. 

The following table shows the output of gold by countries from 
1931 to 1935, as estimated by the Bureau of the Mint. 


World production of gold, 1981-85, by countries, in fine ounces 


Country 1931 1932 1933 1934 1035 
North America: 
Canad 8 ecc e eue ED A 2,695,219 | 8,050,581 | 2,949,309 | 2,972, 143 8, 283, 121 
Central America and West Indies..... 67, 725 82, 238 87, 075 130, 000 135, 000 
E LE EES 623, 003 584, 487 637, 727 661, 405 682, 338 
Newfoundland AA EE, AA 15, 689 12, 000 12, 956 
United States !........... 2... ll Llcll.- 2, 218, 741 2, 219, 304 2, 276, 711 2, 741, 706 3, 163, 229 


———— |————M A | —————————— y ———————————— 
—M— —— | ————M— | MÀ | — M Á— | MÀ a — Hán 


AfTPeDLIDB E, A 1, 200 
OIIVIB EE 17, 328 12, 281 32, 889 64, 301 64, 301 
WPA WEE 115, 473 115, 451 126, 000 113, 621 120, 597 
E AM aere saa neda 21, 380 147, 054 237, 658 264, 407 
Colombia lisina cido 194, 268 248, 230 298, 246 344, 140 328, 999 
ECU Sc 59, 616 65, 629 60, 667 66, 427 71, 512 
Guiana 
British. euo sceau to 0, 944 18, 714 31, 056 25, 000 30, 000 
BRON) jes oo eege ee 43, 531 46, 010 42, 456 47, 454 11, 349 
Netherland (Surinam)............. 4. 597 8, 970 12, 378 11, 896 47, 390 
2 MEE A NIA DEN 73, 688 65, 555 84, 072 98, 864 98, 863 
IT EE Get op ARMUT 18 TM 32 
Veneuelg Ll cL ce sslls ll. 42, 309 77, 087 95, 710 109, 055 112, 390 


E E cd 


579, 134 685, 989 931,510 | 1,119, 616 1, 159, 742 


1 Philippine Islands excluded. 
Ge Ridgway. Robert H., Summarized Data of Gold Production: Econ. Paper 6, Bureau of Mines, 1929, 
pP. 
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World production of gold, 1981—35, by countries, in fine ounces— Continued 


ía 643 
Crechoslovakia._..........-.-.-------- 1, 093 2, 283 2, 283 7, 588 7, 588 
QUNM PUR ERE oe aes 42, 663 43, 402 57, 870 101, 500 101, 500 
Dee RIN 4, 115 2, 186 5, 498 5, 755 5, 948 
Great Driain. A 6 64 51 161 
E E RN Ad 483 482 O A GE 
Hungaty. 2 2 A D ee ed 2, 861 1, 833 1, 479 
FAT eege 2, 165 1, 832 2, 565 2, 476 2, 476 
Humsnli E eee 96, 482 109, 631 120, 000 120, 019 154, 323 
EE 483 484 7, 716 7, 588 3, 
TEE 90, 000 90, 000 135, 930 252, 480 218, 721 
U. S. S. R. (Russia). ..........-.....-- 1,700,960 | 1,990,085 | 2,067,100 | 3,858,089 784, 
TT 21, 862 47, 582 70, 344 71, 342 74, 172 
1, 960, 306 | 2,288,230 | 3,072,713 | 4,429,364 | 5,354,809 
Asia: 
C TE 96, 750 96, 751 150, 000 154, 966 154, 066 
CHO eege 208, 208, 626 369, 991 417, 960 623, 948 
EE, CONO EE He 6, 872 6, 872 
East Indies, Netherland............... 100, 083 77, 964 78, 832 66. 295 68, 
Federated Malay States. .............. 27, 021 27,159 31, 107 31,7 30, 567 
India, British. ........................ , 484 329, 632 336, 106 322, 193 324, 816 
do-china. ..........-..--.--------eee- 28 289 161 7, 073 8, 616 
A A EE A d LEE 434, 037 434, 037 433, 800 471, 304 589, 034 
Philippine Islands..................... 181, 981 229, 728 279, 535 340, 316 451, 814 
o E siestas 5, 901 8, 178 18, 712 28, 842 28, 549 
ya: Ec re a 92, on 92, 430 92, 430 78, 180 73, 180 
1,478,502 | 1,505,694 | 1,790,674 | 1,920,868 | 2,260,618 
E EE 11, 927, 961 | 12,735, 979 | 12, 448, 275 | 12, 128, 261 | 12, 570, 089 
Australasis. ees 783, 934 998,267 | 1,157,712 | 1,257,011 | 1,379,217 
H SE LEE LS ===> Le 
22, 329, 525 | 24,150, 761 | 25,367,395 | 27,372,374 | 30, 001, 209 
An estimate of world production of gold in 1936 follows: 
World production of gold in 1936, in fine ounces, by countries 
Fine ounces Fine ounces 
ATTICA e ee oes 13, 400, 000 | Canada. ............-.-- 3, 720, 000 
Australasia. ....--.. .---.-- 1,800, 000 | Newfoundland........... 6, 000 
Asia (including Philippine Mexico...............--- 760, 000 
Islands) .-..........-..- 2, 500, 000 | South America. .......... 1, 300, 000 
DUTODO: poes cas 7, 900, 000 —————— 
United States (excluding 35, 165, 000 
Philippine Islands) ..... 3, 769, 000 
SILVER 


The Bureau of the Mint estimates the world production of silver 
from 1860 to 1935, inclusive, as 10,755,949,903 fine ounces. The 
output was 25,550,429 ounces more in 1935 than in 1934. 

he following table shows the output of silver by countries, 1931 
to 1935, inclusive, as estimated by the Bureau of the Mint: 
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World production of silver, 1981-85, by countries, in fine ounces 
Country 1931 1932 1933 1934 
TA ÓÀÁÉÓEN C" — "E 
North America: 

"er "apu UTE roii 20, 558, 15, 187,063 | 16, 415, 282 624, 426 
Central America and West Indies. ---- 000, 000 4, 800, 000 3, 500, 000 500, GOO 
Mexico....------------00007777 86, 064, 500 68, 101, 062 | 74, 145, 012 589, 199 
Newfoundland...---------------777777 (1) 1, 208, 280 | 1,150, 000 124, 380 
United States 3. .---------------------- 30, 822, 000 22, 821, 257 | 32, 486, 879 612, 926 

ge cess aa 
141, 444, 700 |115, 791, 089 |112, 117, 662 |127, 697,173 | 142, 450, 931 
——— 
South America: 
Argentine A A Eelere 50, 154 60, 000 994 
PP seg ee? 5, 712, 300 5, 469,069 | 5, 216, 297 5, 800, GOO 
Bewegen gege REES 10, 000 10, 000 10, 000 10, 10, 000 
A O eons ear MER 320, 200 256,621 | 1,053,097 043 
Colombla. ....------------------777777 40, 000 107, 992 127, 461 132, 975 
A araa 104, 800 113, 200 110, 815 80, 658 
QuÍaDA....eneee eheu rrr IIITIIITT 6, 000 6, 000 6, 6, 000 
Man A 942, 500 6,760, 534 | 10, 381, 314 432, 968 
Venezuela..---ec-e-ee mou eege ege? 4, 200 6, 000 : 7, 

PA ee 
17, 200, 000 12, 779, 570 | 16, 971, 984 24, 569, 638 

——————— —————— 

Europe: 

Austria... ----- erm 10,200 | 27,938 |...---—-25" 14,017 11, 863 

Czechoslovakia----------------------"~ 899, 300 947, 139 971, 370 971, 370 

Pear. rr 652, 000 643. 303, 985 303, 985 

A 5, 784, 600 6,320,600 | 5,944, 029 6, 257, 788 

Great Britain.....-----------------7777 : 37, 551 £ 92, 851 

A 192, 900 192, 900 255, 000 180, 000 

HUngBLy...---------------------------|^^719,800 | 801,499 15, 593 9, 163 4, 983 

A hen da RATE QU MET 719, 300 871, 592 , 820 1, 290, 820 

Norway eege gege 297, 400 241, 125 176, 829 225, 055 

SI meeega eege ege 558, 700 41,377 21,1 32, 311 

Rumania.....---------------77777777 155, 800 173, 031 388, 027 289, 357 

OY AMNES CS 3, 098, 700 2,929,508 | 1,788, 289 861, 640 

A A O 80, 000 44, 822 519, 717 608, 967 

U. S. 8. R. (Russla)...--------===-==""" 350, 000 981,000 | 1,322, 2, 200, 000 
Yugoslavia..-----------------777777777 94, 700 1,624,000 | 1,748 000 1, 753, 534 
12, 927, 600 14, 769, 328 14, 891, 356 15, 084, 524 
Asia: 
MN 5, 898, 000 6, 050, 5, 787, 524 000 
A rere SEES ER , 000 60, 146, 614 146, 614 
Chosen... eene? 203, 500 702, 976 964, 5 1, 464, 986 
EE II Ti rl "Ram a , 536 44, 536 
East Indies, Netherland.....---------- 1, 473, 100 860, 463 711, 361 701, 722 
India, British----------------------"-" 25, 000 30, 241 , 000 31, 000 
Indo-China......------------------7---7 1, 600 1, 607 3, 601 8, 633 
rper ep EE REECH 6, 183, 300 5,958,842 | 6,882, 156 8, 230, 751 
Philippine Islands--------------------- 1 181, 372 212, 613 322, 022 
UE DEA ege a 17, 200 17, 713 16, 075 16, 075 
A ege 200,000 | 2000 
NES CHEST 
14, 158, 800 13. 863, 214 | 14, 859, 002 16, 761, 339 
Africa: 

€ sccis ihastsaasninnEnEEee 150, 000 128, 139 100, 000 000 
Bechuanaland....--------------7777777 22 957 1, 758 
Belgian Congo....-.--------:-7G ut^ 15, 000 2, 646 3, 399, 619 3, 793, 788 

British West Africa (Gold Coast, 

Ashanti, Nigeria, Sierra Leone) ------ 25 117, 480 82, 400 139, 200 
A A idas |. 8 5 AA LLLI 
Portuguese East Africa...------------- 763 
Rhodesis..-----------<=------4077---"" 76, 500 112, 459 128, 568 132, 238 
Tanganyika, Uganda, Kenya Colony-- 900 d 10, 207 
Transvaal, Cape Colony, Natal.......| 1,063, 000 1,065,011 | 1, 002, 203 1, 042, 203 

1, 560, 100 4, 076, 249 4, 721, 738 5, 170, 119 
8, 628, 800 11, 553, 031 11, 256, 903 11, 913, 034 | 


Australasia...----------------"700"77°07""" 


195, 620, 000 |164, 892, 802 |169, 159, 054 |190, 398, 156 | 215, 040, 585 


! Some production. Not recorded in report of Bureau of the Mint. 
: Philippine Islands excluded. 
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An estimate of world production of silver in 1936 follows: 
World production of silver in 1936, im fine ounces, by countries 


Fine ounces Fine ounces 

Mexico................. 78,000, 000 | Europe................- 18, 000, 000 
United Stsies (excluding Asia (including Philippine 

Philippite Islands).... 60,721,000; Islands)_._....._.._-- 19, 000, 000 
Canada... _---------- . 18, 100, 000 | Australasia. ...........- 14, 000, 000 
Central America and West o EEN 4, 800, 000 

Indes. 2. EE 4, 000, 000 —————— 
Newfoundland - ........- 1, 250, 000 249, 171, 000 

uth Amerien .------- 31, 300, 000 


The following table giving the average commercial ratio of silver to 
gold each calendar year since 1687 is an interesting complement to the 
world-production tables for gold and silver: 


Average commercial ratio of silver to gold in each calendar year, 1687-1935 


Year Ratio | Year |Ratio|| Year |Ratio|| Year |Hatio | Year | Ratio || Year | Ratio 


IER). 14. 94 || 1729....| 14.92 || 1771....| 14.66 || 1813....| 16.25 || 1855....| 15.38 || 1896....| 30.59 
1688... ...| 14. 94 || 1730....1 14. 81 || 1772....| 14. 52 || 1814....]| 15. 04 || 1850....| 15. 38 || 1897....| 34.20 
16*9..... 15. 02 |} 1731....| 14. 94 || 1773....| 14.62 || 1815....| 15. 26 || 1857....| 15.27 || 1598....| 35.03 
Lex). 15. 02 ¡| 1732....| 15.09 || 1774....| 14.62 || 1816....| 15. 28 || 1858....| 15.38 || 1599....| 34.36 
1691..... 14. 98 |! 1733....| 15. 18 || 1775....| 14. 72 || 1817....| 15.11 || 1859....| 15.19 || 1900....| 33.33 
1692. ae 14. 92 || 1734....] 15.39 || 1776....| 14.55 || 1818....| 15. 35 || 1860....| 15.29 || 1901....| 34.68 
e A 14. 83 || 1735....| 15. 41 || 1777....| 14. 54 || 1819....| 15.33 || 1861....| 15.50 || 1902....| 30.15 
1594..... 14. 87 || 1736....| 15.18 || 1778....| 14. 68 || 1820....| 15.62 || 1862....| 15.35 || 1903....| 38.10 
1695.....| 15. 02 || 1737....| 15.02 || 1779....| 14.80 || 1821....| 15.95 || 1863....| 15.37 || 1904....| 35.70 
16526..... 15. 00 ||] 1733....| 14.91 || 1780....]| 14.72 || 1822....| 15.80 || 1564....]| 15.37 || 1905....| 33.87 
1697 ....- 15. 20 || 1739....] 14. 91 || 1781....| 14.78 || 1523....| 15. 84 || 1865....| 15.44 || 1906....| 30.54 
ION cec 15. 07 || 1740....| 14.94 || 1752....| 14. 42 || 1824....| 15.82 || 1866....| 15. 43 || 1907....[ 31.24 
159..... 14. 94 || 1741....| 14.92 || 1753....| 14. 48 || 1825....| 15. 70 || 1867....| 15.57 || 1908....| 38.04 
1700..... 14.81 || 1742....| 14. 85 || 1784....| 14. 70 || 1826....| 15. 76 || 1868....| 15.59 || 1909....| 39.74 
1701.....| 15.07 || 1743....| 14. 85 || 1785....| 14. 92 || 1827....| 15. 74 || 1869....| 15.60 || 1910....| 38.22 

pem 15. 52 || 1744....| 14. 87 || 1786....| 14. 96 || 1828....| 15. 78 || 1870....| 15.57 || 1011....] 38.33 
1703..... 15. 17 || 1745....| 14. 98 || 1757....| 14. 92 || 1829....| 15. 78 || 1871....| 15. 57 || 1912....[ 33.62 
1704 ..... 15. 22 746....| 15. 13 || 1788.22.) 14.65 || 1830....| 15. 82 || 1872....| 15.63 || 1913....| 34.19 
1705..... 15. 11 || 1747....| 15. 26 || 1759....| 14.75 || 1831....| 17. 72 || 1873....| 15. 93 || 1914....| 37.37 
1706.2... 15.27 || 1748....| 15. 11 || 1790....| 15. 04 || 1832....| 15.73 || 1874....| 16.16 || 1915....| 40. 48 
1/406 sers 15. 44 || 17490....| 14. 80 || 1791....| 15.05 || 1833....] 15. 93 || 1875....| 16.64 || 1916....| 30.78 
LO. 15. 41 || 1750...., 14.55 || 1792....| 15.17 || 1834....]| 15.73 || 1876....| 17.75 || 1917....] 24.61 
1709..... 15.31 || 1751....| 14.39 || 1793....| 15. 00 || 1835....| 15. 80 || 1877....| 17. 20 || 1918....| 21.00 
1710..... 15. 22 || 1752....| 14. 50 || 1794....] 15.37 || 1836....| 15.7 1578....| 17.92 || 1919....| 18.44 
pp Gree 15. 29 || 1753....| 14. 54 || 1795....| 15. 55 || 1837....| 15.83 || 1879....| 18.39 || 1920....| 20. 28 
1712..... 15. 31 || 1754....] 14. 48 || 1796....| 15.65 || 1838....| 15.85 || 1550....| 18.05 || 1021....| 32.76 
1713..... 15.24 || 1755....] 14.68 || 1797....| 15. 41 || 1839....] 15.62 || 1581....| 18. 25 || 1922....| 30. 43 
1714..... 15. 13 || 1756....| 14. 94 || 1798....| 15.59 || 1810....]| 15.62 || 1852....| 18.20 || 1923....| 31.69 
1715..... 15. 11 || 1757....| 14. 87 || 1799....| 15. 74 || 1811....] 15.7 1553....| 18.64 || 1924....| 30.80 
kel, PRA 15. 09 || 1758....]| 14.85 || 1500....]| 15. 68 || 1842....| 15. 87 || 1884....| 18.61 || 1925....| 29.78 
Ilf... 15.13 || 1759....| 14.15 || 1801....]| 15. 46 || 1543....| 15. 93 || 1885....| 19. 41 || 1926....] 33.11 
1518... 15. 11 |] 1760....| 14.14 || 1502....| 15.26 || 1814....]| 15. 85 || 1550....| 20. 78 || 1927....| 36, 47 
1719... 15. 09 || 1761....| 14.54 || 1803....| 15.41 || 1845....]| 15.92 || 1557....| 21.10 || 1928....] 35.34 
1720..... 15. 04 || 1762....] 15. 27 || 1804....| 15. 41 || 1846....| 15. 90 || 1888....| 22.00 || 1929....| 38.78 
1/21..... 15. 05 || 1763....| 14. 99 || 1805....| 15.7 1847....| 15.80 || 15*9....| 22.10 || 1930....| 53. 74 
1/22... 15. 17 || 1764....| 14. 70 || 1806....| 15.52 || 1848....] 15. 85 || 1590....| 19. 75 || 1931....| 71.25 
1123..... 15. 20 || 1765....| 14.83 || 1507....| 15. 43 || 1549....| 15. 78 || 1891....| 20.92 || 1932....| 73.29 
1724..... 15. 11 || 1766....| 14.80 || 1508....]| 16.08 || 1850....| 15. 70 || 1892....| 23. 72 || 1933....| 59.00 
1725..... 15.11 || 1767....| 14. 85 || 1809....| 15.96 || 1851....| 15. 46 || 1893....| 26. 40 || 1934....| 72.49 
| Fe. | 15.15 || 1768....| 14. 80 || 1810....]| 15.77 || 1852....| 15.59 || 1894....| 32. 56 || 1935....| 54.74 
144i 2e 15. 24 || 1769....] 14. 72 || 1811....| 15.53 || 1853....| 15. 33 || 1895....| 31.60 
1728..... 15.11 || 1770....| 14. 62 || 1812....| 16. 11 || 1851....| 15. 33 

MINE REPORT i 


METHOD OF COLLECTING STATISTICS 


The first table in this report presents the official refinery figures of 
the production of gold and silver in the United States in 1935 and 1936, 
as agreed upon by the Bureau of the Mint and the Bureau of Mines. 
With the comparatively unimportant exceptions of domestic gold and 
silver contained in ore and matte exported for reduction during the 
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year, these figures record the production of gold and silver bullion 
from domestic ore in marketable form as metals, either refined or 
unrefined. 

To trace the gold and silver produced back to its source by States, 
counties, and mining districts, the Bureau of Mines systematically 
investigates the “mine production" of ores containing gold and silver 
and the output of the placer mines, the total being classified by meth- 
ods of production and by kinds of ore, as well as by mining districts. 
The resulting Borea form the basis of the mine reports. : 

Of the two plans for ascertaining the production of gold and silver, 
one is a measure of the metallurgic industry and the other of the mining 
industry; one reports the metal actually recovered in marketable form 
and the other the mine output and its recoverable content. "The 
two methods will not produce identical results, but the figures for a 
period of qn sufficiently long to compensate for overlap or lag should 


agree within allowable limits of error. 
Gold and silver produced in the United States, 1905-S5, according to mint and mine 

returns 

Mine 
Year 
Gold ! Silver 
Fine ounces 

A A , 929, 861, ; à $1,917,814, 501 | — 1,626, 080, 695 
EE , 626, 000 ; 53, 218, 073 22, 890, 865 
Mee 65, 337, 600 67, 191, 408 23, 317, 159 
ee 109, 014, 594 32, 995, 017 
TT EE 126, 324, 900 ; 129, 109, 115 48, 840, 669 
Total, 1905-35................-.-- , 341, 2,276,347, 781 | 1, 754, 133, 405 
Fine ounces of gold 104, 785, 467 |..............-- 


1 Gold valued per fine ounce as follows: Prior to 1033, at $20.67+; 1933, at $25.56; 1934, mint at $35 and 
mine at $34.95; 1935, at $35. 


According to mint reports, these figures show a total excess of gold 
for the 31 years of 277,333 ounces (a difference of 0.26 percent) and a 
total excess of silver of 8,141,408 ounces (a difference of 0.46 percent). 


UNITS OF MEASUREMENT 


In the measurement of ores and concentrates the short ton of 2,000 
pounds is used. 

Throughout 1932 and earlier years the price of gold was fixed by law 
at $20.67-- per fine ounce, and in 1933 the legal coinage value was 
continued at $20.67+. The average weighted price per fine ounce, as 
computed by the Bureau of Mines, was $25.56 for the year 1933, 
$34.95 for 1934, and $35 for 1935 and 1936. 

The annual average prices for domestic silver from 1931 to 1936 are 
as follows: 1931, $0.290; 1932, $0.282; 1933, $0.350; 1934, 
$0.64646464-+ ; 1935, $0.71875; 1930, $0.7745. 


MINES PRODUCING 
LEADING GOLD PRODUCERS 


The output of the 25 largest gold producers in the United States 
(Philippine Islands and Puerto Rico excluded) in 1936, none of which 
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produced less than 17,500 ounces, was 2,022,500 fine ounces (53.7 per- 
cent of the total); in 1935 none of the group produced less than 13,800 
ounces, and the total output was 1,795,000 ounces (55.5 percent of the 
total); and in 1934, none produced less than 15,600 ounces, and the 
total group output was 1,660,900 ounces (60 percent of the total). 
The successive decreases in 1935 and 1936 from 1934 in the proportion 
of the total gold produced by the 25 largest operators indicate, as antic- 
ipated, that lower-grade gold ores were treated at the larger lode mines 
and that new mines and smaller mines were responsible for a large 
part of the increase in output of gold. Operators of gold dredges 
increased their output 89,558 ounces in 1936 over 1935 compared with 
only 2,595 ounces in 1935 over 1934. "The average recovery of gold 
per ton of dry and siliceous ores decreased from 0.156 ounce in 1934 to 
0.154 ounce in 1935. 

The Homestake lode mine in South Dakota was the largest producer 
of gold in both 1935 and 1936, as for many years past. In 1935 the 
Golden Cycle Corporation (custom mill) in Colorado was the second 
largest producer, but in 1936 second place was taken by the Phelps 
Dodge Corporation (combined output of company mines in three 
copper-producing districts). The Fairbanks Exploration Co. in 
Alaska (gold derived from dredging gravel) was the third largest pro- 
ducer in both years. 


Larger producers of gold in the United States, 1935-86, in order of output! 


1935 
Rank Operator 8tate Mining district Source of gold 
1| Homestake Mining Co....... Whitewood......... Dry and siliceous ore. 
2 | Golden Cycle Corporation 2.. Cripple Creek....... Do. 
3 | Fairbanks Exploration Co... Fairbanks........... Dredging gravel. 
4 KE Juneau Gold Mining Juneau.............. Dry and siliceous ore. 
o. 
. 5 E opie Star Mines Co., Ltd. Grass Valley........ Do. 
6 | Phelps Dodge Corporation Warren and Verde..| Copper ore. 
(Copper Queen and United 
erde). 
7 | Idaho-Maryland Mines Co... Grass Valley........ Dry and siliceous ore. 
8 | Utah Cop CO BET Utah West Mountain..... copper ore. 
9 | Natomas Co................. Folsom.............. Dredging gravel. 
10| Yuba Consolidated Gold Yuba River and Do. 
Fields. Snelling. 
11 epee Consolidated Gold Nome..............- Do. 
e 
12 Toe ee UDIN Copper Co., Iron Mountaín...... Dry and siliceous ore. 
13 Capital Dredging Co.........|..... do.. Folsom.............. Dredging gravel. 
14 | London Gold Mines Co...... Mosquito..........- Dry and siliceous ore. 
15 | Nevada Consolidated Copper Robinson..........- Copper ore. 
Corporation. 
16 | Uni States Smelting, Re- West Mountain....| Lead ore, lead-zinc 
fining & Mining Co. ore, and siliceous ore. 
17 a Mining Co., Jackson............. Dry and siliceous ore. 
18 | St. Joseph Lead Co.......... Middle Boise. ...... Do. 
19 | Snelling Gold Dredging Co... Snelling............. Dredging grnvel. 
20 i ad En Gold Mining Mother Lode........ Dry and siliceous ore. 
ration. 
21 ane ius Metal] Co. (Pecos Willow Creek....... Lead-zinc ores. 
mine). 
2 | Willow Creek Mines, Inc....| Alaska............]..... G0 EEN Dry and siliceous ore. 
23 | Cardinal Gold Mining Co....| California Chidago............. O, 
24 . A. Ellis, Inc.............. Colorad Mosquito........... Do. 
25 e Sixteen to One Mine, Alleghany........... Do 
c. 


! Philippine Islands excluded. 
2 Custom mill Includes mainly ore from Cresson, Portland, Ajax, and other mines in Cripple Creek 
district, Colorado, but also from other districts in Colorado. 
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Larger producers of gold in the United States, 1985-86, in order of output—Con. 


1936 
~ Operator | State ^ |  Miningdistriet |  Sourceofgold_ ` ` 
1 | Homestake Mining Co....... South Dakota.....| Whitewood. .......- Dry and siliceous ore. 
2 | Phelps Dodge Corporation...| Arizona........... Warren, Verde, Ajo.| Copper ore. 
3 | Fairbanks Exploration Co. ..| Alaska&...........- oh MENGE Dredging gravel. 
4 | Alaska Juneau Mining Co...|..... A Juneau.............. Dry and siliceous ore. 
5 golden pot hea Corporation 8 1 Colorado.......... Cripple Creek, etc. . Do. 
6 tub con eier Yd Co., Ltd. ee enter Grass Valley........ Do. 
7 | Utah Copper Co. ............| Utah.............. West Mountain..... Copper ore. 
8 Idaho Maryland Mines Cor- Coria Bebe Grass Valley........ Dry and siliceous ore. 
ratio 
9 yoa Consolidated Gold |..... d0... .---- Yuba River......... Dredging gravel. 
elds 
10 | Natomas Co. ................]..... 76 e EEN Folsom. ............ Do. 
11| Nevada Consolidated Cop- | Nevada........... Robinson........... Copper ore. 
per Corporation 
12 HA OR Consolidated Gold | Alaska............ Nome............... Dredging gravel. 
elds 
13 | Mountain Copper Co........ California......... Iron Mountain and | Dry and siliceous ore. 
Mother Lode. 
14 | Capital Dredging Co.........|..... d). 2 eii Folsom. ...........- Dredging gravel. 
15 | London Gold Mines Co...... Colorado..........| Mosquito. .......... Dry and siliceous ore. 
16 | Lava Cap Gold Mining Cor- | California......... Grass Valley and Do. 
poration. Nevada City. 
17 Golden Queen Mining Co....|..... ee iol Mojave. ............ Do. 
18 | Kennedy Mining & Milling |..... do... Mother Lode....... Do. 
O. 
19 The Argonant Mining Co., |..... ro [^ A We Ee Do. 
20 | United States Smelting, | Utah.............. West Mountain..... Lead ore, lead-zinc ore, 
Refining & Mining Co. and siliceous ore. 
21 | Eureka Standard Lett, p 06 A T'intio. ien ee Ae Dry and siliceous ore. 
dated Mining Co. 
22 Geier Mining | Colorado.......... Animmas............. Do. 
O. 
23 ala Consolidated Min- | Nevada........... Goldfleld........... Do. 
g Co. 
24 | Carson Hill Gold Mining Co.| California......... Mother Lode. ...... Do. 
25 | Snelling Gold Dredging Co ..!..... dass tei Snelling............. Dredring gravel. 


2 Custom mill Includes mainly ore from Cresson, Portland, Ajax, and other mines in Cripple Creek 
district, Colorado, but also from other districts in Colorado. 


In 1936 the 25 largest producers of gold were distributed as follows: 
12 in California, 3 each in Alaska, Colorado, and Utah, 2 in Nevada, 
and 1 each in Arizona and South Dakota; of these companies 15 pro- 
duced gold from dry and siliceous ores, 6 from gravel by floating 
dredges, 3 from copper ore, and 1 from combined lead ore, lead-zine 
ore, and siliceous ore. In 1935 there were 11 in California, 4 in Alaska, 
3 in Colorado, 2 in Utah, and 1 each in Arizona, Idaho, Nevada, New 
Mexico, and South Dakota; of these companies 14 produced gold 
from dry and siliceous ores, 6 from gravel by floating dredges, 3 from 
copper ore, 1 from lead-zinc ore, and 1 from combined lead ore, lead- 
zinc ore, and siliceous ore. 

The Benguet Consolidated Mining Co. (including the Balatoc mine, 
controlled by Benguet stockholders) in the Philippine Islands ranked 
between the Homestake mine and the Golden Cycle Corporation as a 
gold producer in 1935; its output increased in 1935 from 1934 and has 
shown a large increase again in 1936. 


LEADING SILVER PRODUCERS 


The output of silver from the 25 leading producing companies in 
1936, none of which produced less than 310, 000 ounces, was 42,011,500 
ounces, or 69 percent of the mine total (Philippine Islands and Puerto 
Rico excluded). Of these companies 7 were operating in Utah, 4 in 
Idaho, 3 each in Arizona, Montana, and Nevada, 2 in Colorado, and 
1 each in California, New Mexico, and Texas; 8 of the companies 
recovered silver from dry and siliceous ore, 7 from zinc-lead ore, 4 
from lcopper ore, 2 from lead ore, 1 from copper-lead-zinc ore, 2 from 
combined lead, lead-zinc, and siliceous ores, and 1 from combined 
copper, zinc-lead, and silver ores. 
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Larger producers of silver tr the United States, 1935-36, in order of output 


Operator 


D Memel Lom m LR Mo SS 


Anaconda Copper Mining Co. 


Sunshine Mining Co......... 
Phelps Dodge Corporation 
(Copper Queen). 
Empire Zine Co 
United States 8melting, Re- 
fining & Mining Co. 
Bunker Hill & Sullivan Min- 
ing & Concentrating Co. 
Tintic Standard Mining Co.. 


SEN King Coalition Mines 


O. 
Federal Mining & Smelting 
Co. (Mornin me) 
Hecla Mining Co............ 
American Motal Co. (Pre- 
sidio mine). 
Treadwell Yukon Co., Ltd... 
Park City Consolidated Min- 
Ing Co. 
Trout Mining Co, 
Eagle-Picher Mining & 
Smelting Co. 
Magma Copper Co........... 


Utah Oopper Co............. 

Combined ] Metals Reduc- 
tion Co. 

Tonopah Mining Co......... 

American Metal Co. (Pecos 
mine). 

Base Metals Tunnel Co...... 

Black Hawk Consolidated 
Mines Co. 

Eureka Standard Consoli- 
dated Mines Co. 

United Verde Extension 
Mining Co. 

Tombstone Development Co. 


Sunshine Mining Co 
Anaconda Copper Mining Co. 


Phelps Dodge Corporation... 

Empire Zinc Co 

United States Smelting, Re- 
fining & Mining Co. 

Bunker Hill & Sullivan Min- 
ing & Concentrating Co. 

Tintic Standard Mining Co.. 

SS King Coalition Mining 


O. 
American Metal Co. (Presidio 
mine). 
Hecla EE 2 


Utah Cop 
Serien eine & Metal 


Federa Mining & Smelting 
Magma Copper Co 


Park City Consolidated 
Mines Co. 

Treadwell Yukon Co., Ltd... 

Eagle-Picher Mining & Smelt- 
ing Co. 

Butte Copper & Zinc Co 

Park Utah Consolidated 
Mines Co. 

Tonopsh Mining Co 

Mos ined Metals Reduction 


ad ds Consolidated Mines, 


1935 
State Mining district Source of silver 
Montana.......... Summit Valley | Copper ore and lead- 
(Butte). zinc ore. 

Idaho............- Evolutlon........... Dry síliceous ore. 

Arlzona........... Warren............. Copper ore. 

Colorado.......... Battle Mountain.... Do. 

¡0 eco i mecum West Mountain..... Lead ore, lead-zinc ore, 
and siliceous ore. 

Idaho............. Yreka............... Lead ore and lead-zinc 
ore. 

Wiehe. ceticee st Tintic............... Lead ore and siliceous 
ore. 

ad iere do.............| Uintah..............| Lead-zinc ore. 
Idaho............. Hunter Do. 

Date f do.............| Lelande.............| Lead ore. 
Texaa............. Bhafter.............. Siliceous ore. 
Nevada........... Tybo...............| Lead-zine ore. 

Utali. eec re Blue Ledge......... Do. 
Montana..........| Flint Creek......... Do. 
Arizona........... EENS Do. 
Ge do.............| Ploneer.............| Copper ore and sili- 
ceous ore. 
Utah West Mountain..... Copper ore. 
Nevada........... loche. ............. Lead-zinc ore. 

C: do.............| Tonopah............| Dry and siliceous ore. 
New Merico...... Willow Creek....... Lead-zinc ore. 
Montana.......... Cataract............ Do. 

New Mexico...... Central............. Do. 
Utah.............. ''intlo....... 22s Dry and siliceous ore 
Arlzona........... Verde............... Copper ore. 

DN do.............| Tombstone..........| Síliceous ore and lead 

ore. 


Dry and siliceous ore. 


ore, and silver ore. 

Warren and Verde..| Copper ore. 

Battle Mountain.... Do. 

West Mountain Lead ore, lead-zinc ore, 
and siliceous ore. 


Do. 


Lead ore. 
Lead-£inc ore. 


Dry and siliceous ore. 
Lead ore. 
Copper ore. 
Lead-zinc ore. 
Do. 


Copper ore. 
Dry and siliceous ore. 


Lead-zinc ore. 
Do. 


Do. 
Dry and siliceous ore. 


Do. 
Zinc-lead ore. 
Dry and siliceous ore. 
Copper-lead-zinc ore. 


Dry and siliceous ore. 
Do. 
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In 1935 the output from the 25 leading silver-producing companies 
was nearly 36,865,000 ounces, or 76 percent of the mine total (Philip- 
ine Islands and Puerto Rico excluded). Ten of these companies (4 
in Idaho, 3 in Utah, and 1 each in Arizona, Colorado, and Mon- 
tana) produced more than 1,000,000 ounces each, and none yielded 
less than 218,000 ounces; 6 were in Utah, 5 in Arizona, 4 in Idaho, 
3 each in Montana and Nevada, 2 in New Mexico, and 1 each in 
Colorado and Texas. Only four of these large producers derived all 
their silver from dry and siliceous ores; the great bulk of the silver 
came from base ores, mainly lead-zinc and copper ores. 


NUMBER OF MINES 


The following table indicates the number of mines that produced 
gold and silver in 1935. The placers are those in which the gold and 
the silver in natural alloy with the gold and, in a few placers, with 

latinum are recovered from gravel and sand, whether by hand wash- 
ing, sluicing, hydraulicking, drifting (in frozen ground or ancient 
buried river channels), or dredging. The lode mines are those yield- 
ing gold and silver (from ore as distinguished from gravel) mainly 
from underground workings, including those that yield ore valuable 
chiefly for copper, lead, or zinc but that contribute precious metals as 
byproducts. Ín addition to producing mines enumerated here 
many properties were being prospected and developed, and many 
other mining claims were being held by assessment work only. 

The enumeration of placer mines is less satisfactory than that of 
lode mines, because some are operated only temporarily and are 
individually small and because much of the production is made by 
transitory miners not regularly working placer ground. So far as 
possible the unit, as for lode mines, is not the operator but the mining 
claim or group of claims. 


Number of mines in the United States. producing gold and silver in 1935, by States ! 


d 
9 
5, 


———À | — —— | A | —Há MÀ | — ác 


Alabama................ 5 || New York 5*..............|  I1[.....-.. 1 
Alaska 3................- 708 || North Carolina.......... 32 
Arizona................- 2,101 || Oregon................... 383 
California............... 2,599 || Pennsylvania............ | UM GENEE I 
lorado................ 1,712 || South Carolina........... 20 
Georgia.................. 36 || South Dakota............ 214 
Iualousziscerascescerivae 1, 368 ennessee 3.2. ..........|  3]|........ 3 
Ilinois3.................| . Il|[........ 1 A M A 14 
Michigan? .........oo)  2l........ 2 (CO A AE AA 235 
issouri 3$,..............| — 1l........ 1 || Virginia 3................ 4 
Montana...............- 1, 232 || Washington.............. 235 
EE = Wyoming................ 48 


: EE Islands and Puerto Rico excluded. 
„stimate. 
3 Number of mines contributing to production of gold and silver. 


Number of mines in the United States producing gold and silver, 1981-85 1 


ee Ee .988 | 2,081 ; EEEE AA 
LE 2,871 | 3,496 6, 367 Ee ee 
dd EE 8, 8, 742 


1 Philippine Islands and Puerto Rico excluded. 
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SUMMARY 


'The following tables give (1) the mine production of gold and (2) 


the mine production 


of silver in 1935 and 1936, by States, as reported 


to the Bureau of Mines by the producing mines. 


Mine production of gold in the United States, 1985-86, by regions and Siates, in terms 


of recovered 


Fine ounces Increase or decrease | Value (at $35 per ounce) 
Region and State 
1935 1930 Fine ounces 1935 1936 
Western States and Alaska: 
Alaska e ue 409, 495. 00 | 1 539, 162. 60 | +69, 667. 60 +15 ¡$16, 432, 325 |t $18, 870, 601 
ATÍZODB oocooccooomemo...- 241, 754. 60 | 1310, 000. 00 | +68, 245. 40 8, 461, 411 |! 10, 850, 000 
California................ 890, 430. 00 | 1, 077, 442.00 |+-187, 012. 00 31, 165,050 | 37,710, 470 
Colorado................. 349, 280. 80 366, 607.00 | +17, 326. 20 12, 224, R28 
A A A 2-aanMo 83, 823. 06 80, 291. 40 —3, 531. 66 2, 933, 507 
Montana. ................ 151, 088.03 | 1 181, 100. 00 | +30, 011. 97 288, 081 
Nevada...............-.--. 188, 031. 00 | ! 284, 700. 00 | +96, 669. 00 581, 085 
New Mexico.............. 33, 435. 00 83, 037. 00 — 398. 00 170, 225 
Oregon...........-.--..--..- 5A, 160. 11 60, 753. 00 4-6, 592. 89 895, 604 
South Dakota............ 567, 230. 20 586, 353. 40 | +19, 123. 20 853, 057 
Dij GE 518. 00 613. 00 -+-95. 00 18, 130 
Utah o oe s LL do noe 184, 759. 80 223, 444. 00 | +38, 684. 20 6, 466, 593 
Washington.............. 9, 739. 60 12, 217. 40 +2, 477. 80 340, 886 
W yoming...............-- 8, 715. 00 1, 904. 40 —1, 750. 60 130, 025 
3, 227, 460. 20 +6530, 225. 00 112, 961, 107 
Eastern States 
Alabama................. 2, 227. 24 +2, 498. 76 77, 953 
Georgía..................- 993. 78 — 0544. 21 84, 782 
EA IA nre my MERE +668. 00 |........|............ 
North Carolina. .......... 2, 175.57 — 138. 40 76, 145 
Pennsylvania............. 745. 00 +145. 00 26, 075 
South Carolina. .......... 2, 273. 51 — 1, 986. 12 79, 573 ; 
Tennessee...............- 423. 00 —13. 00 14, 805 14, 350 
Virginia. ................. 652. 56 +256. 41 22, 840 31, 814 
9, 490. 66 +886. 44 332, 173 363, 109 
Philippine Islands............ 451, 818. 00 +147, 839. 00 +33 | 15, 813, 630 | 2 20, 987, 095 
Puerto Rico.................- 63. 4419.00 | +665 2, 205 16, 870 
451, 881. 00 600, 139. 00 |+ 148, 258. 00 +33 | 15, 815, 835 21, 004, 865 


3, 688, 831. 86 | 4, 368, 201. 30 |-+679, 369. 44 


! Subject to revision. 


———— | —————————À 


+18 129, 109, 115 | 152, 887, 046 


3 Refinery receipts. 
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Mine production of silver in the United States, 1985-86, by regions and States, in 
terms of recovered metal 


Fine ounces Increase or decrease Value 
Region and State pa. | 1935 (at | 1036 (at 
1935 1936 Fine ounces cent $0.71875 $0.7745 
per ounce) | per ounce) 
Western States and Alaska 
E EE 280, 848 427, 592 4-140, 744 4-49 $206, 172 $331, 170 
ATÍZODB i221. ve e erue rese 6, 601, 18,125,100 | +1, 523, 820 +23 | 4,744, 670 | ! 6, 292, 890 
Californía.................... 1, 191, 112 2, 103, 799 +912, 687 +77 856,112 | 1,629, 392 
Colorado..................... 5, 902, 776 | +1, 206, 712 +26 | 3,375,296 | 4,571, 700 
^ Apr A 10, 240, 953 14, 537, 530 | 4-4, 296, 577 7, 360, 685 | 11, 259, 317 
Montana.................... 9, 322, 951 |! 11, 585, +2, 202, 649 4-24 6, 700, 871 |1 8, 973,047 
Nevada................. oo. 4,393,426 | 14,970,000 | +576,574 | +13 | 3,157,775 | 1 8, 849, 265 
ew Mexico................. 1, 061, 902 1, 163, 255 +101, 353 +10 763, 242 900, 941 
Oregon. ..................... 110, 385 85, 061 — 25, 324 —23 79, 339 65, 880 
South Dakota............... 151, 047 144, 448 —6, 599 —4 108, 565 111,875 
TOXBS AAA 1, 000, 1, 361, 459 360, 499 4-36 719, 440 | 1,054, 450 
Utes e eene ewe es Seen ae 9, 206, 329! 9, 997, 645 791, 316 4-9 6, 617, 049 7, 743, 176 
Washington.................. 62, 338 66, 900 +14, 562 +28 , 61 51, 814 
Wyoming.................... 1, 1521 1, 113 —39 —3 862 
48,316,747 | 60,472, 278 |+12, 155, 531 +25 | 34, 727,662 | 46, 835, 779 
o - _— — _ _ o LE 
Eastern States 
Alabamg ...--2-2 ee 401 869 +468 | +117 288 673 
E eisereen dee 74 —4 — 53 2 
Maryland.................. OO qd A AAA 28 
New York..................- 21, 750 18, 251 —3, 499 —16 15, 633 14, 135 
North Carolina.............- 7, 584 5, 575 — 2, 009 —26 5, 451 4, 318 
Pennsylvania...............- 5, 843 8, 118 +2, 275 4-39 4, 200 6, 287 
South Carolina.............. 1,117 50 — 1, 067 —96 803 39 
Tennessee................... 47,151 50, 330 +3, 179 +7 33, 890 38, 981 
A AA 55 + +75 74 
83. 975 83, 350 —625 —1 60, 358 64, 555 
Kee = 
Central States: 
Hi EXT 8, 147 1, 780 —1,367 —43 2, 262 1, 379 
Michigan.................... 4,2195: EE —4, 219 —100 3, 032 AA 
AMlssourt -ooooooocooccocoo... 110, 551 163, 720 +53, 169 +48 79, 459 126, 801 
117, 917 165, 500 +47, 583 +40 84, 753 128, 180 
Philippine Islands............... 3 322, 022 3 407, 885 +145, 863 +45 231, 453 2 362, 377 
Puerto Ríco..................... 8 1 187 +179 |+2, 238 6 1145 
322, 030 468, 072 +146, 042 +45 231, 459 362, 522 
48, 840, 669 61, 159, 200 ¡+12, 348, 531 +25 | 35, 104, 232 | 47, 391, 036 


! Subject to revision. 3 Refinery receipts. 
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Gold and silver produced in the Western States of the United States and in Alaska, 
1848—1935, tn terms of recovered metals 


{Compiled by Chas. W. Henderson] 


p pat 
— be 


Gold ën o 
REES ver (fine 
8tate Period ounoes) 
Fine ounces Value! 
W estern States: 

E KT EE 1860-1935 8, 287, 492 $177, 557, 368 221, 002, 8 

alter See eelere 1848-1935 92,399, 883 | 1, 936, 099, 522 88, 336, 2 
ONO Locus ecu ERO esas ence 1858-1935 36, 079, 558 756, 661, 494 672, 346, 106 
TEE EE EEN 1863-1935 6, 950, 535 146, 408, 114 365, 008, 965 
AMonteng css ser eee 1862-1935 15, 311, 494 320, 355, 495 649, 550, 746 
NG Zeie eege et ce teeddveccacs 1859-1935 22, 799, 456 476, 542, 636 551, 095, 128 
New Mexico..........................-- 1848-1935 1, 930, 755 40, 910, 618 57, 502, 661 
Mom EE ENS EO ee el ae 1852-1935 5, 122, 305 107, 243, 718 4, 242, 992 
South Dakota.........................-. 1876-1935 16, 409, 364 858, 024, 935 8, 386, 026 
gu. A EE 1885-1 5, 485 125, 920 24, 629, 507 
UD Noo ORE S 1865-1935 7, 321, 651 156, 482, 797 614, 424, 216 
Weabinogton. -.-...-----------00--20--00 1860-1035 1, 502, 292 31, 335, 404 9, 439, 480 
W yoming....:.........................- 1867-1935 71, 551 1, 612, 634 72, 653 
Total, Western 8tates..................]............. 214, 251, 821 4, 509, 360, 745 | 3, 264, 037, 508 
ADBSKN.. S A IN 1880-1935 21, 190, 355 454, 677, 148 17, 944, 930 
Grand total................. LL c cLs L| Le e eee 235, 442, 176 | 4, 964, 037, 893 | 3, 283, 982, 438 


1 Gold valued per fine ounce as follows: Prior to 1933, $20.67-+; 1933, $25.56; 1934, $34.95; 1935, $35. 


ORE PRODUCTION, CLABSIFICATION, METAL YIELD, AND METHODS OF 
RECOVERY 


The best index of lode mining is the quantity and metallic content 
of ore mined rather than the number of mines or operators. The 
following tables give details of classes of ore, metal yield in fine ounces 
of gold and silver to the ton, and gold and silver output by classes of 
ore and by methods of recovery, embracing all ores that produced 
gold and silver in the United States (excluding the Philippine Islands 
and Puerto Rico) in 1935. The individual State chapters from which 
these tables were compiled contain additional tables and text on the 
subject and may be found elsewhere in this volume. 

The classification originally adopted in 1905 on the basis of smelter 
terminology and recovery has been used continuously in succeeding 
years, except for modifications necessitated by the improvement in 
recovery of metals and the lowering of grade of complex ores treated, 
accomplished by improved mill concentration processes. A “dry” 
ore is one that carries so little lead or copper that by itself in quantity 
it would not satisfy the requirements for the smelter charge in lead 
smelting or copper smelting, respectively. The copper ores include 
those smelting ores that contain 2.5 percent dry assay or more of 
copper (or less than this percentage if no other metal is present), or 
those ores concentrated chiefly for their copper content. The lead 
ores are those that contain 5 percent dry assay [should be 7.5 to 8.5 
percent—C. W. H.] or more of lead, irrespective of precious-metal 
content; an ore that carries any grade of lead exclusively is called & 
lead ore. Zinc smelting ores (chiefly oxides) range from 16 to 45 
percent zinc; zinc concentrating ores include any grade of zinc ore 
that makes marketable zinc concentrate, irrespective of precious- 
metalcontent. The mixed ores are combinations of those enumerated. 
In the tables that follow, figures for dry and siliceous ores have not 
been separated into gold, gold-silver, and silver ores. Siliceous 
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(silica * in excess of iron) gold, gold-silver, and silver ores containing 
too little copper, lead, or zinc to be classified as copper, lead, zinc, or 
mixed ores are called *dry"' ores regardless of the ratio of concentration, 
except low-grade ore milled chiefly for its copper content and having 
very little or no precious-metal content and ores from which separate 
products of lead concentrates and zinc concentrates are made. The 
crude ore into the mill in these two exceptional instances thus takes 
its name from its products—a name that is also justified by the 
mineralogical content and final recovery of metals. The “dry and 
siliceous ores" thus, by elimination, include both dry siliceous and 
irony, but chiefly siliceous, ores valuable for their gold and silver 
content, regardless of method of treatment, and dry fluxing ores 
carrying considerable quantities of iron and manganese oxides, or 
iron sulphide, and very small quantities of gold and silver. The 
smelter classification applies to concentrates. 

The lead, zinc, and lead-zinc ores in most districts in the Eastern 
&nd Central States carry no appreciable quantity of gold or silver; 
such ores are excluded from this report. 


3 Except where mineralization approaches a matte, ores in their natural state generally contain more silica 
than iron and usually are highly siliceous. 
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Mine production of gold in the United States in 1935, by Stales, $n fine ounces! 


Cop- 
Dry and Copper Zinc Lead- 
State Placers siliceous ore ore Lead ore ore Rad zinc ore Total 
ore 

Alubama......... 5. 09 1.222 15 EE A E VE Seide S 2, 227. 24 
Alaska8..........- 290, 002.95} 179, 465. 94 15. 93 UN y A EE, lesen cose 469, 495. 00 
Arizonà.........- 5,157.00 112, 266. 75| 112, 783. 79 8,295.23, 102.71 0. 48| 8, 088. 64| 241,754. 60 
California.....--. 345, 526. 00 541, 774. 62 2, 622. 82 367. 97 49| 105.12 32. 98| 890, 430. QU 
Colorado........- 19,363.00) 314,510.22]  8,529.28|  5,9060.83|........ 89.70| 827.77| 349, 280. 80 
Georgia......-.--- 332. 50 681.98 oe ewe AAA A wees las wa ai in 993. 78 
Idaho............ 31, 751.03 50, 141. 19 24.77 574. 78)._...-..]....--.- 1, 331. 29] 83, 823. 06 
Montana......... 20, 299. 23 112, 023. 30 2, 704. 24 1, 101. 25|........ 8. 86| 8, 956. 15| 151, 088. 03 
Nevada.......... 7,880.00| 144,414.72] 30,527.75 144. 26|........ 5.98| 3, 058. 29| 188, 031. 00 
New Mexico...... 8, 554. 40 14, 358. 63 481. 80 107. 01|........ 4. 70|14, 928. 46) 33, 435. 00 
North Carolina... 90. 84 1, 904. 73 A A A AE 2,175. 57 
Oregon........... 32, 704. 03 21,458.08]. oo ce A EE A GE 54, 160. 11 
Pennsylvania 3...|............ |... LL... TAS. OOo. cee E AA EE 745. 00 
South Carolina... 143. 00 IAN EE AA PS zii ere: 2, 273. 51 
South Dakota.... 936. 86 » 290. 24|........... B10 AA A RE 567, 230. 20 
Tennessee. .......|........--..|]....-....-..- "Vs AA A mE reu 423. 00 
'TOX88....----—— e uo nima 493.00] |.........] 24.80,........ Pp. i E 518. 00 
0 iz 255. 80 88,819. 53| 67,680.79]  9,523.21]|........ . 40/18, 471.07] 184, 759. 80 
Virginia.......... 153. 82 408 ES AS EE, A EE 652. 56 
Washington...... 1, 547. 60 8, 151. 24 31.57 8.00]... coco EEN .29| 9, 739. 60 
yoming........ 2, 705. 20 1, 009. AAN EE EE 7 -- 3, 715. 00 
1935: Total....... 768, 408. 35| 2, 162, 592. 47| 226,750. 74| 23,121.52! 163.20] 210. 64/55, 694. 94|3,236,950.86 
Percentage . 23. 74 66.81 7.01 0. 71].......- 0.01 1.72 100. 00 

1934: Total....... 721, 380. 02| 1,853, 894. 65| 145, 930. 28| 16,956. 55/........ 328. 98/40, 297. 13|2,778,787.61 
Percentage.. 25. 96 66. 72 5.25 0.61 l........ 0.01 1.45 100. 00 


! Philippine Islands and Puerto Rico excluded. 'The Bureau of Science, Manlla, P. I., reports that 


bullion from lode mines (all siliceous ore) of the Philippine Islands in 1935 yielded 449,437 ounces of gold 
and placer mines 2,381 ounces. 


2 From pyritiferous magnetite ore. 


Gold produced in the United States, 1922-85, by percent from sources, as reported by 
mines, and in total fine ounces ! 


Percent from— 


Copper- Total fine 
Year Dry and lead and | Lead- ounces 
Plucers | siliceous zinc 
ore ore 
1922..2..322 ce tan 23. 46 68. 06 1, 1. 00 2, 293, 251 
Är iu essc s 22. 95 02. 79 l. 1. 08 2, 404, 913 
LN EE 18. 44 65. 56 1. 1. 58 2, 444, 831 
1025225 mucus iw e 18. 91 61. 30 2. 2.27 2, 307, 374 
LK EEN 20. 50 58. 03 2. 2. 86 2, 232, 526 
UV 21. 42 53. 17 1. 3.80 2, 107, 032 
1028 A 19, 41 55.07 ]. 8. 61 2, 148, 064 
DO 28 eek satiate Sees 19. 83 52.17 1. 3.70 2, 058, 903 
O . coles 20. 59 59. 27 ]. 8. 16 2, 138, 724 
O ic 20. 36 66. 16 ^ 2. 09 2, 224, 729 
1082 cea. ea pem eis 23.37 69. 53 2. 18 2, 330, 020 
AA 25. 17 67.77 1. 86 2, 303, 709 
1084 DEE 25. 96 08. 72 1.45 2, 718, 788 
RTE 23. 74 66. 81 1. 72 3, 236, 951 


1 Philippine Islands and Puerto Rico excluded. 
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Gold produced in the United States, 1922-35, by sources, as reported by mines, in 
fine ounces ! 


Copper- 
Dry and Copper lead and | Lead- 
Year Placers | siliceous ar Lead ore| Zinc ore | copper- | zine Total 
ore lead-zinc ore 
ores 

18, 555. 182 |3, 214, 286 | 368, 499 11, 315 85,100 | 571,565 | 22, 359, 937 
1, 620, 102 , 91 15,788 |......... 48 60, 735 2, 830, 020 
1, 561, 256 105, 838 18, 508 254 111 42, 833 2, 308, 709 
1, 853, 895 145, 930 16,957 |......... 329 40, 297 2, 778, 788 
2, 162, 592 226,760 | 23,122 163 211 55, 695 8, 236, 951 


1 Philippine Islands and Puerto Rico excluded. 


Siliceous ore treated and gold recovered per ton of ore treated in 4 Western States, 
1931-36 
Alaska California South Dakota Colorado 


Year 
Ore Recovery Ore Recovery Ore Recovery Ore Recovery 


——M— | ee | | ee | ee | ee | NS | — 9 


e ep o o ap ege ee 


encore 


Mine production of silver in the United States in 1935, by States, in fine ounces ! 


Dry and C 
opper Zinc | Copper- | Lead-zinc 
State Placers od ore Lead ore ore lead ore ore Total 
Alabama. ............]........ ¡Y AA REA A E pau EE 401 
¡A Fo E 39, 479 100, 313 146, 135 G2) scout sue tees Fox 286, 848 
ul WE 1, 115, 504 | 4, 545, 044 230, 971 | 38, 620 73 669, 237 601, 280 
California............ 23, 902 , 072, 385 47,935 28, 955 167 2, 307 15, 461 | 1, 191, 112 
Colorado. ............ 3,968 | 1,673,522 | 2, 780, 222 | 154, 468 |........ 6, 550 68, 334 | 4, 696, 064 
Georgia. ............. 10 00 PA EE A AO dedu S 74 
Idaho. ............... 12, 185 | 6, 473, 899 7, 189 |1, 400, 889 |........]........-. 2, 346, 791 |10, 240, 953 
UNOS EE WE DE E 2,14 AA AAA EE 3, 147 
E PA AAA E Lé Dr AL RE AAN PA A 4, 219 
UP AAA ASA EE E 110,551 E E A AA 110, 551 
Montana............. 9, 495 | 1,674, 286 | 4, 350, 353 81, 384 | 13, 127 1, 404 | 3, 198, 842 | 9, 322, 951 
Nevada. ............- 2, 609 | 2, 523, 438 121,908 | 293,567 |.......- 2, 134 | 1, 449, 770 | 4,393, 426 
New Mexico......... 302 337, 076 13, 444 8, 383 |........ 6, 215 701, 483 | 1,061, 902 
NUW AA AE VE A KEE A OA 21, 760 21, 750 
North Carolina....... 6 618 5:900 A MN AA EE 7, 584 
HESE eegene 8, 975 A A A E, EEN 110, 385 
Pennsylvania $.......|........]........... 0; O48 AAA A A AAA 5, 843 
South Carolina....... 1, 100-1. E A AS A A 1,117 
South Dakota........ 103 149, 425 |........... BA EA AA xmi 151, 047 
ONNCESOO AMAN AA A AO PEE A A 64 47, 151 
LL — —  —— © YOR, 202 PRA 1, 537 None ese J3l WEE , 000, 960 
EE 32 | 3, 154, 792 602, 852 |1, 029, 525 |........ 366 | 4,418, 762 | 9, 206, 329 
Virginía.............. 7 E GEN E A Wee 55 
Washington.......... 263 43, 714 3, 481 o TU e E DEE 76 52, 338 
Wyoming. ........... 352 (S v EE PEE DE, A 183 A 1, 152 
1935: Total........... 91, 524 |19, 427, 066 |12, 692, 582 |3, 345, 561 | 51, 923 19, 423 |12, 890, 560 |48, 518, 639 
Percentage..... 0. 19 40. 04 20. 15 6. 90 0.11 0. 04 26. 57 100. 00 
1934: Total........... 96, 045 | 8, 523, 969 | 7, 748, 876 13, 142, 098 6, 944 |3, 730, 917 | 9, 533, 455 |32, 782, 304 
Percentage..... 0. 29 26. 00 23. 04 9. 59 0. 02 11.38 29. 08 100. 00 


! Philippine Islands and Puerto Rico excluded. The Bureau of Science, Manila, P. I., reports that 


bullion from gold lode mines of the Philippine Islands in 1935 yielded 321,833 ounces of silver and placer 
mines 196 ounces. 


? From fluorspar-lead ores. 


3 Native silver in lumps recovered at copper mine but not from copper bullion. 
* From pyritiferous magnetite ore. 
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the United States, 1922-85, by percent from sources, as reported 
by mines, and in total fine ounces ! 


Silver produced in 
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! Philippine Islands and Puerto Rico excluded. 


Gold and silver produced in the United States from ore, old tatlings, elc., in 1985, by States and by methods of recovery * 
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Gold and silver produced at mills in the United States and percentage of gold and silver 
recovered by smelting and from placers, 1931-85 ! 


Bullion Phas Cade) all sources Percent of gold and silver from all sources 
CS 
Year (short Amalgamation | Oyanidation EE UN Placers | Smelting 3 
ns 


—n—ÀÁ—— | a || — — + 


Gold | Silver | Gold | Silver | Gold ¡Silver| Gold |Silver| Gold |8ilver| Gold |Silver 


1931...| 7, 623, 878| 806, 317| 274, 850| 396, 390|1, 254, 866| 36 0.9| 17.8| 4.2} 20.44 0.2! 25.6) 94.7 

1932...! 7, 684, 543| 851,391} 260, 447] 434,869] 753,228) 36.5 1.1| 18.7) 3.3) 23.4 .3| 21.4) 95.3 

1933...| 7,853,875| 893, 678| 377,823| 352, 136| 227,262) 38.8| 1.6) 15.3| 1.0] 25.2 .3| 20.7| 97.1 

1934...|10, 096, 091| 866, 336| 250, 209| 503, 482/1, 193, 450| 31.2 .8| 18.1| 3.6| 26.0 .3| 24.7] 95.3 

1935 .../11, 026, 921, 928, 948| 433, 446| 565, 767|1, 701, 275| 28.7 .9| 17.5) 3.5| 23.7 .2| 30.1| 95.4 
! Philippine Islands and Puerto Rico excluded. 2 Both crude ores and concentrates. 


Gold and silver bullion produced at mills in the United States in 1985, by States 1 


Percent of gold and silver 


Bullion recovered from all sources 
from all sources in State 


(fine ounces) 


State Ore (short 
tons) Amalgamation Cyanidation Amalgamation! Cyanidation 

Gold | Silver | Gold | Silver 

Alaska8..................] 3,827 099 | 159,155 | 26,760 |.........|.......... 33.90 | 9.33 |.......]......- 
Arizona................- 1. 52 .02 | 19. 08 1. 85 
California............... 32.25 | 14.05 | 10.07 | 18. 23 
Colorado................ 15. 35 .45 | 35.17 1. 20 
Idaho..................- 25.87 .15 | 2.82 .01 
Montana............... 10. 85 . 99 | 15.14 . 90 
Nevada................. 22.44 | 1.93 | 15.05 7. 90 
New Mexico mM 2. 53 .01 | 2L65 | 18.80 
Oregon................. 7.11 . 79 .23 . 05 
Boutb "Dakota PME CAS 59.16 | 50.22 | 40.66 | 48.70 
E sis. msResl 120,100-Jaessesscels.xescce. s. 904 |] 672, 280 [iai col eerte 70.85 | 67.16 
TON ORO 8. 05 . 03 
Weshington............ : 3. 30 1.71 
Wyoming...............| | 4,027| 3812) 106 |.........|...-...... ; E NA E 
Eastern 8tates..........| 19,987 | 1,823 | 298 |.........|].......... . 05 AO A (E 
Total: 1935.. ....-.-.---- 3. 50 
1934. ............. 6 

1933. sce tes es .0 

1912 IA 3 

I0dl.. cuacencecexcs .2 


! Philippine Islands and Puerto Rico excluded. 
PLACERS 


Dredging.—Placer gold is obtained chiefly from gravel handled by 
Connected bucket floating dredges, which recovered 66 percent of the 
total output from placers i in the United States (Philippine Islands and 
Puerto Rico excluded) in 1936 and 67.11 percent in 1935. The 
quantity of gold recovered by dredges from the inception of the indus- 
try as a commercial factor in 1896 to the end of 1935 is recorded as 
13,855,909 ounces, originating by States as follows: California, 
9,076,624 ounces; Alaska, 3,151,495 ounces; Montana, 494,909 
ounces; Colorado, 415,922 ounces; Idaho, 376,767 ounces; Oregon, 
305,791 ounces; and other States, 34,401 ounces. The output in 
1936 was 605 ,307 ounces from 103 'dredges, of which California pro- 
duced 285, 691 ounces from 45 dredges; Alaska, 255,803 ounces from 
38 dredges; Idaho, 26,098 ounces from 12 dredges; Montana, 19,120 
ounces from 2 dredges: Oregon, 17,067 ounces from 5 dredges; and 
Colorado, 1,528 ounces from 1 dredge. 
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Connected-buckel floating gold dredges operated $n the United States, 1985—36, by 


compantes 


ALASKA 


Gold Placers, Inc_........-------.----------- ee Fairbanks....... A A oonan 1 
Council Dredging Co. ........................... Council. ........ Council. ....--.------- 1 1 
North 8tar Dredging Co.........................|..-.. (o (o A vert Etagen 1 1 
Ophir Gold Dredging Co.........................]..... e EE GE leegen 1 1 
Straub & Kimball...:..2.eee rr weleczedames seso o EEN, GEES (os EE 1 1 
Fairbanks Exploration (0... ie lolo cue ene Rehd Fairbanks....... Fairbanks............. b 5 
Fish Creek Mining Co........................... |...-. 0 Co A neas A Llosa 
J. m COPA lessee from Fairbanks Gold Dredg- | Meehan.........|..... dO... Ee 2 1 
g Co 
Arctic Circle Ex EE Inc. (formerly Kee- | Candle Falrhaven............ 1 1 
walik Mining 
Forsgren Dredging 7 Co Ree Eege Deering.........|..... dcc. es ck eee 1 1 
Alaska Gold Dredging Corporation. ............. Dawson.........| Fortymlle.............]...... 1 
Jack Wade Dredging Co......................... Jack Wade......|..... o | A ENS 1 
Walker's Fork Gold Corporation CREER ate Steel Creek.....|..... dO EE 1 1 
American Creek Operating Co................... Falrbanks.......| Hot Springs........... 1 1 
North American Dredging Co.................... Flat......------- Iditarod............... 1 1 
J. E. Riley Investment Co....................... |. -... a (o E, DEEN dO: AA 1 1 
Guin Creek Diag 7 os ea E T pee i| d 
es Cree um phir......-----|---0- |j —— ——— 1 
W.F A A Takotna........|..... Q0: PI eR de 2 2 
Fox Bar Dredging Co............................ Nome..........- Kougarok............. 1 1 
Wallace Potter... Haycock........ Koyuk................ 1 1 
Dry Creek Dred CO EEN Nome o EE 1 1 
Greenstone Mines, Inc........................... |..-.. Co Ko AA wee: dO E ] 1 
Hammon Consolidated Gold Fielas. LIIIN FS, ess CA 3 3 
Alaska Sunset Mines Corporation................|....-. [> EP res dO. EE 1 1 
Bartholomae Oil Corporation...................- Teller........... Port Clarence......... 1 1 
N. B. Tweet de 8on........................ scs. |--.-. A EE ro (0 EE 1 1 
Casa de Paga Gold Co........................... Solomon.......- Zolomon ee 1 1 
Spruce Creek Dredging Co....................... ev MTM ET MEE eeceus 1 1 
ew York Alaska Gold Dredging Co. ........... Bethel. ......... EE ER 2 3 
36 38 
CALIFORNIA 
Camanche Placers, Ltd... ee Camanche...... Camanche............ 1 1 
Comanche Gold Se Le E EE o Lo A EE, LE 1 1 
Wallace Dredging Co... San Francisco...|..... dO. un coSed nes 1 
Consumnes Gold Dredging Co...................|..... do..........| Consumnes River.....|...... 1 
Charles Staheli.....-.............._.-..--------- Cottonwood....| Cottonwood Creek.... 1 1 
Gold Hill Dredging Co... ....................... San Francisco...| Folsom. .............- 2 1 
Natomas Ee Zeen Sacramento. Le 6 Ko A E E 6 6 
Capital ee Co BORA MESRINE San Francisco...|..... dO- Set 3 3 
Sacramento Gold Dredging Co. ................. Folsom 22:3 sucess la 00.2 oie ccc EE 1 
George G. D&8ws80n.........--.---- eere erre e ee ec S8martville...... French Corral........|...... 1 
Oro Bell Dredging Co............................ Sacramento..... Gold Run............. 1 1 
Pioneer Dredgin oe HAE ese qu CMM te Redding........| Igo....................|.-...- 2 
Junction City Mining Co........................ San Francisco...| J Junction Cit EE EUER 1 
Geo. A. Hawkes. ee ee e ecce ree rese ere Modesto........ EnD Ferry........].....- 1 
La Kilo A Gold Dredging Co.................... San Francisco... TBDge...........- 1 1 
cha Plana Gold EES ee Camanche...... rede Plana......... 1 1 
Trinity s Crest Dres A E te EE Lewiston.......| Lewiston.............. 1 1 
Antelope Creek 2red g C0....................| San Francisco...| Loom!s...............]...... 1 
Gold Hill Dredging Co......... EE, GE (oo ae eg [CRM E ae ae ae! 1 
Artoyo Seco Go d ging.O0....... isses [enu (0 (o carus Mother Lode......... 1 2 
anyon Creek Dredge.........-......---------..]_---- e SEH, PA EE DN, EE 
Ke eilsen.........- A OM Ets San Andreas....|....- (0 10 PEE AA 1 
ACE. Clark -ossis ed dura Mauro puteus mou FolsoM.........l..... dO. A A ues 1 
Gold Bar Dredging Co........................... Lewiston........ New Rlver............ 1 1 
Cal-Oro Dred A s. ee AN San Francisco...| North Central........ 1 1 
Oroville Gold ging Co...................... Oroville......... Oroville............... 1 1 
Laurence Neal.............-... eese cesse se een e- |. Les ra fe SEENEN, DEE Ee eet I]. 
Yuba paar Gold Flields.................. San Francisco...|..... o |: sesos cosa 1 1 
Palermo Dredging Co.................- cene sees cl. ee A WEE a | WEEN ¡Y Oa 
Yuba Consol! ied Gold Fields..................]...-- den Ze ben BUM Gi EEN 2 2 
alto Gold Drodging Co...... Seals asd Ld) Snelling.........|.....d0................ 2 2 
Dredging Co...........................- San Francisco...|..... do m ENERO: 1 1 
by uba Consolidated Gold Fields..................l..... ro Lo ccascesus Yuba River........... 5 5 
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Connected-bucket floating gold dredges operated in the United States, 1985-36, by 


compantes—Continued 
COLORADO 
Number of 
dredges 
Company Address District 
1935 | 1936 
Continental Dredging CO: E Breckenridge....| Breckenridge 1 1 
Tiger Placers Kette Segeler Tiger. cz META D MEM MEE 3T. s 
2 1 
IDAHO 
Baumhoff-Fisher Co. ............................ Centerville...... Boise Basin........... 1 2 
The Grimes Co.................................- Boise............]..... dO EE oO 1 1 
Moores Creek Dredging Co. .....................]..... G0 A E dO. EEEE Ea ous 1 
Jordan Creek Placers.............................]..... cs Cy cocer ¡OT 7, -- 1 1 
Mount Vernon Mining Co Elk City........ Elk City.............. 1 1 
Little Smoky Dredging Co....................... Bolse............ Little Smoky. ........ 1 1 
Gold Creek Placer Co............................ Pierce........... y ee PA 1 
Gold Dredging, A A A GE dO... A BE dO. ciae ceu e 1 1 
Baumbhofl-Fisher Co............................. Warren......... Warren. ..............]-..... 1 
Idaho Gold Dredging Co.........................]|..... op MEINEN GE LEE 2 2 
Warren Creek Dredging Co......................|...-. os EE E A S EE l NN 
9 12 
Porter Bros. ...---.--.-.------- c e e c c c ee ee Helena.......... Helena................ 1 1 
Yuba Consolidated Gold Flelds.................. San Francisco...| Ophir................. een 
Pioneer Placer Dredging Co...................... Goldcreek....... Pioneer............... 1 1 
3 2 


OREGON 


Monarch Gold Dredging Co. ....................] Prairie City.....| Canyon............... 1 1 
Rogue River Gold Co............................ Rogue River.... Gold H Hill and Green- 1 1 
Pioneer Gold Dredging Co.......................] Baker........... Mormon Basin........ 1 1 
Sumpter Valley Dredging Co....................| Sumpter........| Sumpter.............. 1 1 
Timms Gold Dredging Co.....------.------------| Portland........| Susanville............. 1 1 


1 Dredge operated part of 1935 in Gold Hill district, Jackson County; moved later in 1985 to Greenback 
district, Josephine County. 


Gold produced $n the United States by dredges, 1931-36, tn fine ounces 


! Arizona, Colorado, Idaho, Montana, and Oregon. 
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Other placer-mining  methods.—From 1932 through 1936 dragline 
and power-shovel excavators operated in connection with dry-land and 
floating amalgamating and sluicing plants have been widely used in 
placer mining. In 1936, 16 percent of the total output of placer gold 
was recovered at these plants, and 18 percent was produced by old 
established mining methods such as hydraulicking, drift mining, 
sluicing, and rocking. 

Additional information on placer-mining methods may be found in 
the State reviews in Minerals Yearbook and Mineral Resources. 


PRODUCTION IN PHILIPPINE ISLANDS 
The value * of the gold produced in the Philippine Islands from 


1907 to 1935, inclusive, is recorded as $77,128,126. The value * of 
the output during the last 10 years was as follows: 


Er $1, 686, 231 | 1932. ooo... $5, 050, 084 
lus ata ad ' 904, 062 | 1933... ....---------- ' 808, 009 
E 3, 320, 300 | 1934... ......-.-----.- 11, 803, 975 
1030... e rcl cL cs 704, 800 | 1935... ......-..-..----- 15, 813, 630 
1931........-..----.--- 3, 762, 433 | 1936. ... .....-...----.- 1 20, 987, 995 


! Refinery receipts. 


The output was considerably larger in 1936 than it was in 1935, 
as several new mills were in operation. Among the larger producing 
mines are: Benguet Consolidated, Balatoc, Itogen, Antamok, Demon- 
stration, Baguio, Suyoc, Penique, Benguet e oration, Ipo, United 
Paracle, I L, Masbate Consolidated Atok, and Salacot. 'The 
milling capacity of many of the mines was increased in 1936 and some 
new mills were built. 

The gold dredges operated in the Philippine Islands in 1935 were 
those of the Tambis Gold Dredging Co. and the Coco Grove, Ine. 
Their recovery was comparatively small in 1935, but they were bei 
operated on a much larger scale 1n 1936, so that their output of gol 
will show a large increase. 


$ Gold valued per fine ounce as follows: Prior to 1933, $20.67-+; 1934, $34.95; 1935 and 1936, $35. 


COPPER 
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The salient features of the copper industry in 1936 include the 
increase in apparent world consumption, the influence of the London 
market upon price in the United States, the substantial reduction in 
domestic and world stocks, and the apparent shift in the burden of 
financing stocks. 

Except in 1929, world requirements of copper in 1936 were the 
highest on record, approximating 112 percent of the annual average 
for 1925-29. The domination of foreign price over that in the United 
States in the last quarter of 1936 marked one of the major changes in 
the economics of the copper industry. From September on, despite a 
tariff of 4 cents a pound: on metal imported into the United States, 
the price of copper was higher in the international market than in 
New York. There was considerable lag between the rapid price 
advances in the international market and price changes in the domes- 
tic trade. Another important factor was the notable decrease in world 
stocks of refined copper, which were 353,000 tons on December 31 
(132,000 tons less than at the end of 1935) and probably not much 
more than half the record inventories on hand at the end of 1932. 
Basic statistics for stocks of copper held by manufacturers or in the 
hands of speculators are not available. The abnormally large sales of 
copper for advance future delivery at extended periods indicate that 
the burden of financing stocks has shifted in part from the producer 
to the consumer and speculator. 

For many years the United States consumed more copper than 
continental Europe, but in 1931 this condition was reversed. The 
es of consumption in the United States was reached in 1929, whereas 

urope attained it in 1936. 

Apparent consumption of copper in the United States in 1936 was 
656,179 tons, 49 percent larger than in 1935 and 84 percent of the 


141 
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annual average for 1925-29.  Largely because of the incomplete 
nature of data on stocks, the figures of apparent consumption for any 
year do not represent the actual tonnage of copper that may have 
entered into consumptive channels. (See table, p. 155.) They are 
useful, however, in indicating trends. 


Salient statistics of the copper industry in the United States, 1925-99 (average) and 
1983-36, in short tons 


produced— 


New cop 


From domestic ores, as reported by— 
RT EE 885, 826 190, 643 237, 405 880, 491 1 600, 711 
Ore produced: 
Copper ore. ...................... 59, 505, 871 13 8,387, 612 |111, 723, 638 | ? 19, 112, 030 (®) 
Average yield of copper, percent 1. 44 3.11 1. 92 1. 89 (3) 
Brneleri AAA me lo p RESI E 892, 730 225, 000 244, 227 381, 294 611, 110 
Percent of world total............ 51 23 31 
Refineries............................ 890, 767 338, 321 645, 462 
From foreign ores, matte, etc., refinery 
TODOlS EE EE 317, 287 250, 484 177, 027 
Total new refined, domestic and foreign.| 1, 054 588, 805 822, 489 
Becondary copper recovered from old 
are only...... itl TE Ge 347, 512 361, 700 382, 700 
opper content of copper phate pro- 
duced by refiners....................... 4, 601 3,376 4, 042 
Total production, new and old and do- 
mestic and forelgn.....................- 1, 560, 167 881 1, 209, R31 
Imports (unmanufactured)............... 391, 212 4257, 182 ¢ 190, 339 
ReUNOG A terras T EUST US. 59, 236 * 18, 071 4 4,782 
Exports of metallic copper 5. ............. 522, 616 295, 198 259, 032 
Refined (ingots, bars, rods, etc.) ........ 482, S68 275, 006 236, 091 
Stocks at end of year. .................... 307, 200 411, 000 805, 
Refined copper......................... 86, 100 175, 000 110, 000 
Blister and materials in solution........ 221, 100 236, 000 195, 500 
Withdrawals from total supply on domes- 
tic account: 
Total new copper....................... TTB, 123 441, 371 056, 179 
Total new and old copper. ............. 1, 288, 700 , 000 1, 141, 000 
Price, average.......... cents per pound.. 4.7 


1 
World smelter production, new?copper...| 1, 761,000 


1 Subject to revision. 

? Includes old tailings. 

3 Figures not yet available. 

4 Data for 1934-36 include copper imported for immediate consumption plus material entering the country 
under bond as do figures for earlier years. 

3 Total exports of copper, exclusive of ore, concentrates, composition metal, and unrefined copper. Ex- 
Ee also Tu “Other manufactures of copper" for which figures of quantity are not recorded. 

pproximate. 


Efforts to control price.—The price of copper advanced abruptly in 
the last quarter of the year after holding within narrow limits during 
months of record-breaking sales. In April, July, and October, 
successive new high-record sales for & single month were made in the 
domestic market. Notwithstanding these record sales, the average 
monthly price for electrolytic copper, f. o. b. refinery, was only 9.563 
cents & pound in October compared with 9.025 cents in January. In 
Eon ence of the continued heavy purchases of copper in November 
and December, following the already heavy drain on supplies, the 

rice moved up to 11.775 cents & pound on the last day of the year. 

his vigorous upswing continued at an accelerated rate until the price 
reached 16.775 cents on March 31, 1937. Producers in the United 
States and abroad increased their rates of production greatly in the 
latter part of 1936 in &n apparent attempt to maintain & conservative 
price policy, in order to encourage & continuation of the increasing 
rate of consumption and to discourage substitution and the opening 
up of marginal mines. The record sales and sharply rising prices 


COPPER 143 


were brought about largely by greater industria] demand from abroad, 
Increased demands for armaments because ot disturbed political con- 
ditions in some of the large industrial countries of the world, threat- 
ened devaluation of currencies, and, chiefly as a result of the foregoing, 
increased speculation on the London Metal Exchange. "The division 
of domestic bookings for December 1936, published in the American 
Metal Market, showing a large quantity for far-forward delivery, is 
in part an indication of the speculative nature of sales in that month: 


Delivery Short tons 
DeceniDer oue uds cu a ot eee Poste eee 2, 951 
Jania A A aa aSa 85 
Februay 20s. eee A pida ma ae c j 
tegt ue A 71, 162 
April and beyond------------------------------------ 41, 667 
117, 715 


The efforts of producers outside of the United States in 1935 and the 
first part of 1936 to bring output into line with consumptive require- 
ments lowered inventories and probably contributed to the tenseness 
of conditions late in 1936 nd early in 1937. (In April 1936 the 
restriction agreement was extended to July 1, 1938, as announced in 
Minerals Yearbook, 1936, p. 109). At the end of 1936, foreign pro- 
ducers who were parties to the production-control agreement were 
operating at 105 percent of their quota basis compared with 70 per- 
cent prior to August 1. Early in January 1937 all restrictions on 
production were removed. That this action failed to dampen the 
enthusiasm of consumers and speculators for the metal is attested by 
continued large sales resulting in the increase in price, already men- 
tioned, to 16.775 cents a pound in March 1937. 

Historical résumé.—A brief résumé of the history of the copper in- 
dustry during the last 16 years is given below to clarify, in part, 
some of the conditions mentioned that affected the domestic copper 
industry at the close of the year and to indicate the trends that 
became dominant factors in the last quarter of 1930. 

Due to a large excess of production over consumption, the majority 
of the copper mines in the United States closed down in 1921. At 
the end of the first quarter of that year the refined stocks of copper in 
hands of producers in the United States and Chile were 366,099 short 
tons. To relieve the situation, a Copper Exporters Association was 
formed, and this corporation arranged for the financing of 200,000 
tons of copper, to be marketed only in the export trade. Partly as 
a result of these measures and partly because of the rapid recovery of 
industry from the depression of 1921, stocks were reduced to 98,845 
tons by the end of the second quarter of 1923. In the latter part of 
1924, however, it became evident that production once more exceeded 
consumption and that stocks again were accumulating. On October 
12, 1926, the Copper Exporters, Inc., an association of American 
copper producers, and certain foreign producers and sellers of copper, 
was organized under the provisions of the Webb-Pomerene jen 
The association represented, broadly, the control of approximately 
90 percent of the world copper production. The purpose of the 
organization was to endeavor to “eliminate in foreign countries the 
harmful speculation that causes wide fluctuations in price, unwar- 
ranted by industrial factors in European markets, and tends to destroy 
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confidence in the integrity of such price and the stability of business."" 

On December 31, 1926, the stocks of refined copper in North and 
South America totaled 85,501 short tons. The average quoted price 
of electrolytic copper f. o. b. refinery for the year was 13.795 cents a 
pound. At the close of December 1927 stocks were 95,298 tons, and 
the average price for the year was 12.920 cents a pound. At the 
close of December 1929 stocks of refined copper were 171,320 tons, 
and the average price for the year was 18.107 cents a pound. On 
December 31, 1929, stocks of blister and refined copper in North 
and South American amounted to 439,726 tons. During the month 
of January 1929 the high price of electrolytic copper was 16.775 cents 
a pound. In March it reached a maximum of 23.775 cents and in 
April receded to 17.775 cents, where it remained until the following 
April. The effect of this price was to accelerate the development of 
copper mines throughout the world, particularly in South Africa and 
Canada. In 1930 the British Empire became self-sufficient as to its 
copper requirements and for the first time since 1880 had an export- 
able surplus. Increased production from the newly developed dis- 
tricts, combined with the falling off in demand due to world-wide 
depression as well as the accumulations of stocks and the steady 
supply of secondary copper, reduced the world price to a low of 5 
cents in December 1932. Drastic curtailment was inaugurated, but 
the latent capacity for production, from a world standpoint, was 
almost one-third greater than the peak of world consumption. Be- 
tween 1929 and 1936 the relation of the leading copper-producing 
countries to world production changed appreciably. The following 
table shows changes in proportions of the world total supplied by the 
leading countries. The effect of the curtailment agreement on the 
alinement in 1936 is apparent. 


199 1985 93 
(percent) (percent) (percent) 
United 8tates................- 48 23 31 
Chile scsi 2.225 cem eae cae a xe 16 17 14 
Rhodesia- ...................- 0. 3 10 
e TEEN 4 11 10 
Belgian Congo. ............... 7 7 


During the period 1922-29, when the United States supplied more 
than 70 percent of the world demand from domestic mines and those 
controlled in foreign countries, the domestic copper producers could 
inaugurate policies that were world-wide in their effect, and through 
the Copper Exporters, Inc., controlled both exports and world price. 
One of the first acts of this association was to abolish the speculative 
control of price that had been exercised for many years by the London 
Metal Exchange, and for the first time in the history of domestic pro- 
duction world price was established in New York; this condition was 
made possible GN by the circumstances outlined above, indicati 
that the British Empire could not satisfy its copper requirements aud 
had to purchase the major part of its needs from the United States. 
As the mines of South Africa and Canada came into production and, 
with the Belgian holdings, proved capable of supplying the larger part 
of the needs of the industrial nations outside of the United States, the 
London Metal Exchange was again able to function, and in the latter 
part of 1936 it became evident that the price of copper was being 
established once more in London and not in New York. 
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During the latter half of 1936 the domestic producers on five differ- 
ent occasions felt that it was necessary to meet the advance in foreign 
price. At the same time, owing to the high price for copper, many 
marginal mines in the United States that had been closed by the de- 
pression were reopened. ‘The low-cost copper producers inaugurated 
the policy of full production to build up producers' stocks and attempt 
to overcome the uneconomic distribution of available copper. The 
present trends differ so slightly from what has gone before it seems 
probable that in the near future the history of the industry will not 
deviate materially from that of the past. 

United States and world reserves.—According to an estimate b 
Ira B. Joralemon, W. W. Lynch, and C. K. Leith in connection ith 
Arizona tax legislation i in 1935 (quoted in Minerals Yearbook, 1936), a 
total of 17,602,000 tons of metallic copper was minable at equipped 
properties in the United States at a cost below 10 cents a pound, and 
an additional 4,210,000 tons at above 10 cents, with some 4,310,000 
tons more minable in unequipped properties, where the cost of mining 
was uncertain. 

Barbour's ! estimate of copper-metal reserves for the United States 
was 30,000,000 to 35,000,000 tons of metal, of which 20,000,000 were 
officially reported. His estimate for the world was: 


Country Short tons Country Short tons 
United 8tates........... 20, 992, 700 SE Congo -.___...-- io di je 
Canada...............- 5, 620, 200 | &ussla- ---------------- , Sol, 
Chile. 35, 498, 500 ¡EN ee 2, 961, 400 
Rhodesia..............- 22, 395, 400 104, 830, 200 


Effects of price on consumption.—The major use for copper is in the 
electrical trades, and no substitute Ke been found that meets to the 
same efficient degree the chemical and physical requirements demanded 
by this industry. During the ea of high prices, however, many 
of the transmission lines built throughout the United States were 
made of aluminum. At price, aluminum pig and that of copper are 
commercially interchangeable. Notwithstanding the drop in the 
dies of copper, aluminum has held its own in this phase of the 
industry 

In tke building trades, for other than electrical household equip- 
ment, the use of copper by the architect or building contractor is a 
matter of cost. According to the Copper and Brass Research Asso- 
ciation, the indications were that although less than half as much 
money was expended in building in 1936 as in 1929, the consumption 
of brass pipe and copper tubing in 1936 was estimated to have exceeded 
the consumption in any previous year by 15,000,000 pounds. The 
same authority stated that there was a substantial increase in the 
use of copper for roofs and flashings, gutters and downspouts in 1936, 
that 10,000,000 pounds more copper were consumed by manufac- 
turers of mechanical refrigeration than in any other 12-month period, 
that 20,000,000 feet of copper tubing were used by manufacturers of 
oil burners, more than in any previous year, and that the consumption 
of EP by the radio industry was of record proportions in 1936. 

apa ces for copper curtail its use in such materials as spandrels, 
reds es and roofing, as well as in various forms of hardware when 


1 Barbour, Percy E., World Copper-Ore Reserves: Eng. and Min. Jour., vol. 135, no. 10, New York, 
October 1934, Pp. 448-449. 
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copper, aluminum, rustless steel, lead, and zinc meet in a highly 
competitive market. 

Wide fluctuations in price ultimately are reflected in the consum p- 
tion of any metal, and copper is not an exception. 


DOMESTIC PRODUCTION 


Statistics on copper production may be compiled on a mine, smelter, 
or refinery basis. Mine data are most accurate for showing the 
Ji eee distribution of production; smelter figures are better 
or showing the actual recovery of metal and are fairly accurate for 
showing source of production; and refinery statistics give precise 
information regarding metal recovered but indicate in a general way 
only the source of crude materials treated. The chapter on Copper 
in Mineral Resources, 1930, contains a discussion of the differences 
among the three sets of figures. 


Copper produced from domestic ores, as reported by mines, smelters, and refineries, 
1982-386, in pounds 


Year Mine Smelter Refinery 
ee ee 476, 221, 076 544, 009, 948 445, 077, 874 
yon MERITIS Ee 1, 235, 194 449, 999, 143 481, 338, 031 
ips. CDM A E EE E 474, 810, 458 488, 454, 107 466, 058, 360 
EE 700, 995, 826 762, 587, 340 676, 642, 866 
1936 eer A Tas aea 11, 201, 422, 000 | 1, 222, 819, 396 1, 290, 924, 195 


1 Subject to revision. 
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Smelter production.—The recovery of copper by United States 
smelters from ores of domestic origin amounted to 1,222,819,396 
pounds in 1936, an increase of 60 percent over the total for 1935, 
which, in turn, was 56 percent larger than that in 1934. "The 1936 
production was 31 percent of the world smelter total and marked a 
notable improvement over 1935, when domestic smelter production 
was only 23 percent. During the period 1925-29, however, the 
United States produced 51 percent of the world smelter-copper output. 

The figures for smelter production in 1936 are based on confidential 
returns from all smelters handling copper-bearing materials produced 
in the United States. For Michigan, the sum of furnace-refined 
copper and copper cast into anodes for electrolytic refining is included. 

he figures for blister represent the fine-copper content. Some 
casting and electrolytic copper produced direct from ore or matte is 
included in the smelter production. Metallic and cement copper 
recovered by leaching also is included in smelter production. 

The precise quantity, in pounds, of copper produced by smelters in 
the United States and its value are shown by years for 1845-1930 in 
the Copper chapter of Mineral Resources of the United States, 1930. 
The data are summarized for comparison with those for 1931-36, in 
the following table. 
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Copper produced $n the United States from domestic ores, 1932-36 


(Smelter output, in pounds fine] 
State 1932 1933 1936 
AISDAIDE. oen A AAA AO 14, 293 
AAA AA 13, 297, 443 1,575, 936 30, 421, 557 
Artzong 2... -.-.-.--.-.| 201, 136, 276 122, 697, 035 414, 144, 129 
California.._.........--..---.---- 514, 045 632, 10, 327, 582 
Colorado- ooo eege 8, 976, 160 8, 882, 397 19, 181, 339 
LEE 662, 957 2. 183, 284 2, 924, 7 
Michigan occ 898, 656 72, 340, 85 91, 105, 431 
11 A WEE 181, 703 464, 418 
Dfontana...-... eee ee 97, 918, 141 94. 262, 65 215, 433, 377 
Nevada occ 32, 616, 050 42, 507, 400 146, 154, 075 
New Melen. 32, 914, 883 24, 948, 272 6, 974, 705 
orth Carolina.................. (1) (1) 
O 36, 890 9, 301 566, 388 
AgS oye. 2-2-2228 (1) 1 (!) 
South Carolina. .................]..........-..- 48| | Á  2d2| 231.790 |.............. 
Tennessee. ...................... () ( (!) 
Toras MM MA Ns 8, 588 2, 137 17, 995 55, 
LR v "a 76, 402, 502 65, 655, 914 120, 972, 261, 202, 190 
hiso05: WERDEN EE rM 683 ER 
Wasbington..................... 2, 521 87, 199 201, 944 
WyümlDg..—-—--——— Rex 607 46 3, 390 42 
Undistributed................... 10, 624, 220 14, 032, 559 20, 910, 631 23, 647, 827 
544,009, 948 | 449,999, 143 | 488,454,107 | 762, 587,340 | 1, 222, 819, 396 


1 Induded under '*Undistributed"; Bureau of Mines not at liberty to publish figures. 


Copper produced (smelter output) in the United States, 1846-1936 


[Values rounded] 
Quantity 
Period Averüce per Total value 
Nie year (short 
tons) 
ET EE 363, 906 10, 111 $175, 490, 000 
¡A A A A 2, 994, 764 149, 738 796, 355, 000 
1901-10. A A DI RE 4, 281, 716 428, 172 1, 273, 911, 0C0 
1911-20. incre oak duoc diss Hee a ewe ee nM Eis we 7, 160, 559 716, 056 2, 850, 306, 000 
1921-30 ECCLE TOR EE 7, 423, 403 742, 340 2, 117, 235, 000 
193]. du as aes e REM de icr LL in O A 521, 356 521, 356 94, 887, 000 
Lu AMNES 272, 005 272, 005 84, 273, 000 
E: E EE 225, 000 , 000 28, 800, 000 
Kea AA CR OE PRUNUS IS 244, 227 244, 227 89, 076, 000 
1915 2:22.94 O REO SRM ee eon eee e AE 381, 204 381, 204 63, 295, 000 
1936 MIN TX 611, 410 611, 410 112, 499, 000 
1845-1036- EE A 2A, 479, 730 266, 084 7, 586, 127, OCO 


Mine production.—The figures for mine production are based on 
reports furnished to the Bureau of Mines by all domestic mines that 
produce copper. Details of the method of collecting the statistics 
and reasons for the discrepancy between mine-, smelter-, and refinery- 
production figures are given in the Copper chapter of Mineral Re- 
sources of the United States, 1930. 

Mine production is more accurate than either refinery or smelter 
pon for showing the distribution of domestic production by 

tates and districts. It also indicates the ore production by calendar 
years more exactly because additional time is required for smelting 
and refining. Mine production in 1936 was 1,201,422,000 pounds, an 
increase of 58 percent over that in 1935 but still 32 percent below the 
average for 1925-29. 


148 MINERALS YEARBOOK, 1937 


Production by States and districts.—The following tables show mine 
and smelter production by States for 1935 and 1936 and by districts 
for 1930-36. In 1936 Arizona, Utah, Montana, Nevada, and Michi- 
gan led in production, with 92 percent of the smelter total, the same 
percentage as in 1935. 

The five States that produced most of the output in 1936 also pro- 
duced by far the greater part of the output for 1845-1936, with some 
change in the order of magnitude. Arizona had the largest total for 
1845-1936, followed in order by Montana, Michigan, Utah, and 
Nevada, their total output amounting to 89 percent of that for the 
entire United States. It is interesting that Arizona produced a 
slightly higher percentage of the total in 1936 than in 1845-1936, 
33.87 percent compared with 32.82 percent, that Montana's share 
dropped from 22.49 to 17.62 percent, and Michigan's from 18.06 to 
7.45, while Utah's jumped from 10.90 to 21.36 and Nevada's from 4.53 
to 11.95. 

The principal copper-producing districts in the United States for 
1845-1936 were, in the order named, Butte, Mont.; Lake Superior, 
Mich.; Bingham, Utah; and Bisbee, Ariz. 

Details of production, by districts and companies, in 1936 are avail- 
able in other chapters of this volume dealing with production of gold, 
silver, copper, lead, and zinc in the various States. 


Copper produced in the United States, according to smelter and mine returns, by 
States, 1935-36, and 1846-1936, in short tons 


1935 1936 


1845-1936, 
smelter output 
Smelter returns 


Smelter | Mine |—————, — —--| Mine 


returns | returns Percent Quan- returns ! Total Percent 
of total tity quantity | of total 

Alabama.....................]]] 6 | Bl... 7 7 (3) (3) 
LO EE ee 7, 30 7, 750 2.49 15, 211 | 114, 583 638, 618 2. 61 
¿AO ccc dsceaccececs 139, 260 | 139,015 33.87 | 207,072 |! 204,600 | 8, 035, 542 32. 82 
Californía.................... 5 977 .84 5, 164 1 4,381 , 513 
Lee oves wed 7,170 7,327 1.57 9, 591 8, 865 212, 877 87 

| E Eu 1, 062 1, 048 .24 1, 462 1, 477 3 31 
Michigan: osse nace 36, 906 32, 054 7.45 45, 553 47,984 | 4,420,172 18. 06 
Missourl..................... 43 34 . 04 232 191 (3) (3) 
Montana..................... 78, 880 77,479 17.62 | 107,717 |! 109,552 | 5, 504, 762 22. 49 
Nevada --...oococooccococomo. 36, 409 37,133 11.95 73, 077 1 67, 825 1, 108, 106 4. 53 
New Mexico................- 2, 280 57 3, 487 3, 166 775, 186 3. 17 
North Carolina.............. (3) (3) (3) (3) (3) (3) 
Oregeon. LL. 186 199 . 05 283 287 10, 823 E 
Pennsylvania................ (3) (2) (3) (3) (3) (3) (1) 
South Carolina............... 4 (Qe ete A EE (2) (3) 
Tennessee.................... (3) (3) (3) (3) (3) 3 259, 508 51.06 
KL EE DO eres rus 28 (3) 

tot Wu ees d mue ae den cae aS 60, 487 64, 758 21. 36 130, 601 126, 217 2, 668, 278 10. 90 

Virgini es eo oaa e ce ou. (9 (0. ER, ME, ue ccu (2) (3) 
Washington.................. 41 43 .02 101 102 14, 411 . 08 
W yoming.................... 1 DS le oe Broa AAR, POSSE 15, 863 . 06 
Undistrlbuted............... 10, 435 10, 401 1. 93 11, 824 11, 447 6 185, 345 . 76 


—— j ————À |———— |—————— | ———— | ——— M | n HÀ ÀMÀ—á— 


381,294 | 380,491 100.00 | 611,410 |! 600,711 | 24, 479, 730 100. 00 


1 Subject to revision. 

3 Included under ''Undistributed." Figures not separately recorded. 

3 Included under '"Undistributed." Bureau of Mines not at liberty to publish figures. 

4 Less than 1 ton. 

$ Approximate production through 1928. Figures for 1929-36 are confidential and are included under 
**Undistributed.'' 

* Includes Tennessee for 1929-36. 
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Mine production of copper in the principal districts! 1932-86, in terms of recovered 
copper, tn short tons 


District oe region State 1932 1933 1934 1935 1936 
ls A QOIS eor 42, 300 | 32,618 | 31, 428 | 76, 964 (3) 
Bing DAU) caro e ss Utaluscussanidos 31, 234 | 35,818 | 41,793 | 63, 060 | 124, 453 
Yavapai County (mostly Jerome district). `" Arizona......... 17, 904 | 16,629 | 13, 199 | 38, 086 (?) 
Ely (Hob). AA A Nevada......... 16, 442 | 14, 094 | 20, 467 | 32,815 (2) 
Bisbee (Waren)... -000000 000oeu0onnuMMMnOMMțM Arizona......... 23, 702 (3) 35,555 | 32, 281 | 4 39, 300 
A A ped aum E cnn E Michigan....... 27,198 | 23,427 | 24,108 | 32,054 | 47,984 
Globe-Míami...... eu Arizong ...----- 14, 224 129 | 7,161 680 | 4 54, 575 
elen A A esa do...... 11, 026 | 10,915 | 16,307 | 15,874 | * 15,075 
Copper RSG ooo Alaska.......... 3 4, 369 ( D (3) 
Battie Mountain.................... eee Colorado........ 2, 810 4, 082 4,910 6, 592 a: 
Central (including Santa Rita)............. New Mexico....| 13, 256 | 12,571 | 10,895 | 1,547 2, 23 
Coeur d'Alene region....................... Idaho........... 565 772 736 987 1, 315 
Ray (Mineral Creek)....................... Arizona......... 7,202| 1,376 |........ 1 (2) 
Morenci-Metcalf.................. LL LLL L|... do...........| 11, 931 4 6 
RYO ean EE o 3 3) (3) Q) 
Swain County ?.................. LL cles el. North Carolina . 3 3) (3) 3) 3 
Lebanon (Cornwall mine)!.................- Pennsylvania... 2) (3) ) 
Ducktown eege a Tennessee....... O 3) (3) ) (3) 


1 Districts producing 1,000 short tons or more in any year of the period, 1932-36. 
? Data not yet available. 

3 Bureau of Mines not at liberty to publish figures. 

* Subject to revision. 

$ Includes a smal) quantity produced elsewhere in State. 

* Total for Alaska was 15 tons in 1933 and 57 tons in 1934. 

? Not listed in order of output. 


Quantity and estimated recoverable content of copper-bearing ores.—' The 
following tables list the quantity and the estimated recoverable copper 
content of the ore produced b United States mines in 1935; figures for 
1936 are not yet available. Of the total copper produced from copper 
ores in the United States in 1935, 75 percent was obtained from ores 
concentrated before smelting, 1 percent from ores leached, and 24 

ercent from direct-smelting ore. In 1934 the figures were 73 percent 
rom concentrated ore and 27 percent from direct-smelting ore. 

Close agreement between the output as reported by smelters and 
the recoverable quantity as reported by mines indicates that the esti- 
mated Ge tenor is close to the actual recovery. Classification 
of some of the complex western ores is difficult and more or less arbi- 
trary. Under copper ores are grouped not only those that contain 
2.5 percent or more copper but also those that contain less than this 
percentage if they are valuable chiefly for copper. Under copper-lead 
and copper-lead-zinc ores are classed complex ores in which copper is 
a valuable constituent. Mines report considerable copper from ores 
mined primarily for other metals. These include siliceous gold and 
silver ores, lead and zinc ores, and pyritic sulphur ores. 

The last table in the group, covering copper ores treated, indicates 
that producers respond to lower prices for metal by confining produc- 
tion to ores of higher grades. Copper prices began to fall sharply in 
1930 and dropped from an annual quoted average of 18.11 cents & 
pound in 1929 to a low point of 5.56 cents in 1932. The average 
annual Iu. increased steadily from 1932 until it reached 9.47 cents 
a pound in 1936. Conversely, the grade of ore improved with falling 

rices and dropped as prices rose. The average grade of ore treated 
or 1927-29 stood at 1.41 percent copper. The grade improved in 
each succeeding year through 1933, when the average reached 2.11 
pcne the output of 1933 being under the influence of the record 
ow price of December 1932. As prices improved and output in- 
creased, the grade fell to 1.92 percent in 1934 and 1.89 percent in 1935. 
153336—37—— 11 
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Figures for 1936 are not yet available, but the indications are that the 
grade of ore dropped further. 


Copper ore, old tailings, etc., sold or treated in the United States in 1935, with copper, 
gold, and silver content in terms of recovered metals 


Copper produced Value of 

Ore, old BE iu dic Gold pro- | Silver pro- | gold and 
State BEE TC duced (fine | duced Ga silver 

unces ounces rton 
(short tons) Pounds  |Percent S i E: ore 
Alask@..2.4<0 behind Seed Ze 44,655 | 15,222,664 | 17.04 15. 93 146, 135 2.55 
O oon nes ee ciu ss 6, 011, 755 | 1 274, 609, 892 2.28 | 112,783.79 | 4,545, 944 1.24 
California zona edo tu 1 94, 577 1 1, 685, 578 . 89 2, 622. 82 47,935 1.36 
er tm 209, 492 13,216,180 | 3.15 | $8,529.28 | 2,789,222 11. 74 
Idaho... esercito 24 gr 6. 79 24. T1 7, 189 26. 48 
Michigan. ..-........--.-.------ 1, 376, 803 64, 108, 689 2.33 qiero eer 4, 219 Q) 

Montana... oo oso 1, 259, 892 | ! 143, 290, 030 5. 69 2,704.24 | 4,350,353 2. 15 
Nevada EE 2, 904, 641 73, 682, 748 1.27 | 30,527. 75 121, 908 . 40 
New Mezxico.................... 3, 275 521, 500 7.96 481. 80 13, 444 8. 33 
EE A A 6, 530, 569 | ! 113, 333, 473 .87 | 67,689.79 602, 852 . 43 
Washington. ................... 752 66, 097 4. 39 1.57 3, 481 5. 05 
Eastern States. ................. 1675,376 | 20,776,890 1. 54 1, 348. 00 , 900 .14 
19,112, 030 | 720, 546, 761 1.89 | 226,759.74 | 12, 602, 582 . 93 


! Excludes copper recovered from precipitates as follows: Arizona, 1,860,010 pounds; California, 1,303 
pounds; Montana, 9,659,925 pounds; and Utah, 5,709,585 pounds. 
: Includes a HEH quantity of pyrites roasted for the manufacture of sulphuric acid (residue leached). 
ot available. 
* Includes copper concentrates from pyritiferous magnetite ore from Pennsylvania. 


Copper ore, old tailings, etc., concentrated in the United States in 1935, with content 
1n terms of recovered copper 


Ore, old tail- Percent 
i Concentrates 
State ings, etc., produced Copper pro- |of copper 
concentrated (short tons) duced (pounds)| from ore, 
(short tons) etc. 
EOS AA AI A E pir a did 37, 000 6, 787 6, 347, 868 8. 58 
ATIZODB. cde io A 4, 425, 682 288, 020 131, 553, 887 1. 49 
SE IA A IA E 1 (1) (1) () 
aho dr EE 14 704 2. 84 
E el de) Wm CS 
LRSL WEEN . 9, , , , 

Nevada A at ren ac ath d RIA 2, 887, 520 119, 264 65, 549, 722 1.14 
e P ee Een 6, 529, 800 178, 238 113, e SC E d 
Sa de ER 650 7 ; 9 
Eastern States. ........... c llc clle e Less s err 1 568, 665 38, 364 14, 784, 210 31.28 


* 17, 065, 419 $993,021 | 4 536, 577, 512 41.57 


1 Bureau of Mines not at liberty to publish figures. 

2 Pyritiferous magnetite ore yielding copper concentrates not included with copper ore. 

3 Obtained by using copper concentrates for Pennsylvania and copper ore for other Eastern States. 
4 Exclusive of relatively small quantities from California. 
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Copper ore, old tailings, etc., leached and smelted in the United States in 1985, with 
content 1n terms of recovered copper 


Ore leached Ore, old tailings, etc., smelted 
$ 
Btate Copper Percent Copper Percent 
Short tons | produced of Short tons | produced of 
(pounds) copper (pounds) copper 
LUCI MEER EE EE oi EEN 7, 655 8, 874, 796 57. 97 
EE Eeer 331, 202 7, 516, 625 ]. 13 L 254, 871 135. 539, 380 5. 40 
E SEENEN (1) d 53 62. 55 
E ocn vmi hacerse ste cm e EG 209, 492 13, 216, 180 3. 15 
OEIL A AR NEM. opere E EE EE 229 32, 220 7. 04 
ET EE GE leo codes sedere Ee 20, 607 2, 366, 441 5. 74 
Selada. o we Lom A ki iud A 17, 121 8, 133, 026 23. 75 
BLA: s F STe o sce cues E eRetovecet PA 3, 275 521, 500 7. 96 
EC MUN cn EE E EEN 769 62, N00 4. 08 
KR EE, WEE WEE, AAN 102 25, 017 13. 73 
Eastern EE ses ocu EE meat ets 98, 002 5, 992, 680 3. 06 
331, 202 7, 516, 625 1.13 1, 612, 176 174, 773, 676 5. 42 


1 Residue from pyrites roasted for the manufacture of sulphuric acid was leached, and a quantity of copper 
Was recovered, but the Bureau of Mines is not at liberty to publish figures. 


Copper-lead ores sold or treated in the United States in 1935, with content in terms of 
recovered copper 


Copper-lead Copper Percent of 


State ores produced 
(short tons) (pounds) COPR 


PUREST u a ETUR POR IE RE ERREUR PER 4 686 8. 58 
CHUfÜPFBIA EE EE LEE 120 3, 471 1.45 
dorado DOMO ICE AN A AAA MR 295 23, 750 4. 03 
MOOD da 1 308 4, 062 . 66 
A A AE 135 2, 621 . 97 
New Men EE 277 20, 250 3. 66 
CAS at Pr 56 5, 150 4. 87 
Cth AN A RA NN INN A E EE 11 1,012 4. 60 
STEE 18 1, 000 2.78 
], 224 62, 302 2. 55 


! Includes 250 tons of old tailings concentrated. 
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Ores, old tailings, etc., classed as copper-bearing (copper and copper-lead) sold or 
treated in the United States in 1935, with copper content, and copper produced from 
all sources, in terms of recovered copper 


Copper from copper and copper-lead 


ores, old tailings, etc. De 
CA, AN Al dneluding oid 
State Ores, old tail- slags, smelter 


Copper cleanings, and 
ings, etc., e ug Percent precipitates 


sold or treated of copper 
(short tons) | (Pounds) (pounds) 

VS cic i om e Ee cu i aa dos dU , 655 15, 222, 664 17.04 15, 500, 000 
AFIZONA Cl ToS 6,011,759 | 274, 610, 578 2. 28 278, 029, 289 
bt EE Ee ,097 1, 689, 049 . 89 1, 954, 000 
A EEN 209, 787 13, 239, 030 3. 16 14, 654, 000 
¡AAA A AA 6.79 2, 095, 867 
AT e A A NE iene tesa 1, 376, 803 64, 108, 689 2. 33 64, 108, 689 
BET o EE E obec ook EE 67, 660 
Montana). olco socer eco RI ada ada 1, 260, 200 | 143, 294, 092 5. 69 154, 957, 470 
A nce ere secant uote a 2, 904, 776 73, 685, 369 1.27 74, 266, 000 
New Merieni oe cee ec ene ee eee ee 8, 55 541, 750 7. 63 4, 505, 000 
OVO ROU AAA OISEAU Deque OD esee E) A 397, 800 
A d NOR EP RERUM INNO E 56 5, 450 4.87 28, 000 
Ul EE uh sun edema E chr row ade de 6, 530, 580 | 113, 334, 485 . 87 129, 515, 217 
Washington... i vc Dex idas 752 66, 097 4. 39 86, 699 
Wyoming... EE 18 1, 000 2. 78 1, 000 
Eastern States... _.. ERR PERS Ese mice Kn 4 675, 376 20, 776, 890 1. 54 20, 818, 111 

19, 118, 254 | 720, 609, 063 1.89 760, 979, 802 


1 Considerable copper was recovered from precipitates. 

2 Considerable copper was derived from ores classed as lead-Zinc ores. 

3 Considerable copper was derived from precipitates and from ores classed as gold ores and as lead-zinc 
0 


res, 
4 Includes copper concentrates from pyritiferous magnetite ores from Pennsylvania. 


Copper ores produced 1n the United States, 1926-35, and average yield in copper, 
gold, and silver 


Smelting ores Concentrating ores Total 

Yer Yield Yield Yield yield | Yield Value 

in cop- in cop- in cop- tton ton rton 

Short tons | per Short tons per Short tons per E old d site r| 10 gold 

(per- (per- (per: Ech (oun) 

cent) cent) cent) silver 
1926.......... 8, 707, 947 4. 75 52, 083, 784 1.24 | 57,181,894 1.46 | 0.0064 | 0.203 $0.31 
1927... ees 3, 407, 610 4, 67 49, 179, 035 1.23 | 56,725, 460 1.41 . 255 .28 
1028.......... , 766, 368 4. 44 54, 214, 485 1.24 | 62,097, 132 1. 41 0007 . 236 .28 
1929.......... 4, 235, 192 4.60 | 1 59, 727, 536 1.22 |! 68, 421, 853 1. 41 0007 262 .28 
1930.......... , 983, 912 4.57 | ! 41, 327, 237 1. 23 | ! 47, 381, 509 1. 43 0070 287 . 20 
1931.2... 1, 519, 915 5.38 | ! 30,056,857 1. 33 | ! 34, 050, 961 1. 50 0063 281 .21 
1912, osse 758, 623 6.98 | 1 10, 964, 749 1.51 /1 12, 320, 194 1.83 0080 421 . 28 
1933... ... is 872, 033 6. 30 1 7, 475, 988 1.63 | 1 8, 387, 612 2.11 0126 696 . 57 
1934.......... 977, 6. 21 1 10, 681, 967 1. 53 | ! 11, 723, 638 1. 92 0124 661 . 86 
Le ces 1 1, 612, 176 5.42 | 217, 065, 419 1. 57 |! 19, 112, 030 1. 89 0119 664 . 93 


! Includes old tailings, etc. 
3 Includes old tailings, etc. Exclusive of small quantities from California which the Bureau of Mines is 
not at liberty to publish. 


REFINERY PRODUCTION 


The refinery output of copper in the United States in 1936 was 
made by 10 plants; 8 of these employed the electrolytic method, and 
2 employed the furnace process on Lake Superior copper. 

There are five large electrolytic refineries on the Atlantic seaboard, 
three lake refineries on the Great Lakes, and four refineries west of 
the Great Lakes—one at Great Falls, Mont.; one at Tacoma, Wash.; 
one at E] Paso, Tex.; and one at Clifton, Ariz. Of the above plants, 
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the lake refinery of the Quincy Mining Co. and the plant of the 
Phelps Dodge Corporation that produces furnace-refined copper at 
Clifton, Ariz., have been idle since 1933. 

In addition to the plants mentioned above, plants at Ajo and 
Inspiration, Ariz., are equipped to make electrolytically refined 
copper direct from the liquors obtained from leaching operations; 
this copper is shipped as cathodes to other refineries, where it is 
melted and cast into merchant shapes. The Inspiration plant was 
idle during 1933 and 1934, but operations were resumed during the 
latter part of 1935. The Ajo plant has been idle since 1931. 

The above 14 plants constitute what is commonly referred to as 
"regular refineries.” Of these plants, 10 employ the electrolytic 
process and 4 the furnace process. The electrolytic plants, excluding 
the Ajo unit which is no longer active, have a rated capacity of 
1,612,000 tons of refined copper per annum. As they produced only 
908,694 tons in 1936, only 56 percent of the electrolytic refining 
capacity was utilized. At the end of the year, however, they were 
producing at a considerably higher rate than that indicated for the 
year as a whole. 

Refined copper is marketed in various grades, such as casting 
copper, lake copper, and electrolytic copper, and in various forms, 
such as wire bars, cathodes, and cakes. The differences in these 
various grades were explained on page 739 of the Copper chapter of 
Mineral Resources, 1930. The following tables show the production 
of refined copper at regular refining plants, classified according to 
source, grade, and form in which it was cast. 


Primary and secondary copper produced by regular refining plants in the United 
States and 1mporled, 1932-36, in pounds 


Primary: 
Domestic:! 
Electrolytic........................ 3 373,492, 550|2 421,318, 802| 414, 020, 4831 ? 602, 828, 05111, 198, 132, 177 
L8K08.. 2 0:2 2 c0 i wed. es 3 53, 815, 281| ? 59, 497, 370 51,681, 901| 273,605, 212 91, 105, 431 
5 Lose ca e e mE Rua E ES 17, 770, 043 521, 850 355, 976 211, 603 1, 686, 587 
Yon 445, 077, 874| 481, 338, 031| 460,058, 360| 676, 642, 866,1, 290, 924, 195 
oreign: 
Electrolytic........................ 235, 240, 651| 260, 048, 594| 424, 523, 995| 500,878, 984| 353, 817, 802 
Casting and best select............. 549, 209 191, 927 137, 510 88, 947 235, 413 
Refinery production, new copper....| 680, 867, 734| 741, 578, 552| 800, 719, 8651, 177, 610, 797/1, 644, 977, 410 
Imports refined copper............. 167, 793, 988| 10, 863, 358| 3 54, 833, 436| 336,142,671; ? 9, 563, 232 
Total new refined copper made 
available. ...................... 848, 661, 722| 752, 441, 910| 945, 553, 301 1, 213, 753, 468,1, 654, 540. 642 
Pegel been EE EE E E, | erm mmm E PP e y 
secondary. 
Electrolytic. ......................... 120, 397, 873| 170, 878, 078} 243, 189, 320| 206,028, 315| 285, 437, 556 
Castilla. celia ass 56, 654 160, 214 720, 514 927, 450 392, 167 
120, 454, 527| 171, 038, 292| 243, 909, 834| 296,955, 765| 265, 829, 723 
Grand total. ......--.-..2.....2-. 969, 116, 249| 923, 480, 202 1, 189, 463, 135,1, 510, 709, 233 1, 920, 370, 365 


1 The separation of refined copper into metal of domestic and foreign origin is only approximate, as an 
accurate separation at this stage of manufacture is not possible. 
l See copper from Michigan was electrolytically refined at an eastern refinery and is included as electro, 
ytic copper. 

3 Data for 1934-36 include copper imported for immediate consumption plus material entering the country 
under bond as do figures for earlier years. 
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Copper cast in different forms in the United States in 1985-86 


1935 1936 
Form 
Pounds Percent Pounds Percent 

Wire bag. fee ck oe ee ed ENN E ni Rc es eek 642, 000, 000 43. 53 983, 000, 000 51. 44 
Cathod68... oc oe cio edo eet uu Stee 374, 000, 000 25. 36 329, 000, 000 17.22 
14. eebe eebe 261, 000, 000 17. 69 342, 000, 17.89 
IBEDIS 2 olo se A IA 71, 000, 000 4.81 112, 000, 000 5. 86 
Other lors 2... et oe uses A 127, 000, 000 8. 61 145, 000, 7.59 
1, 475, 000, 000 100. 00 | 1, 911, 000, 000 100. 00 


Besides the regular refineries, numerous plants throughout the 
country operate on scrap exclusively, producing metallic copper and 
a great variety of alloys. The output of these plants is not included 
in the statements of refined-copper production in the preceding tables 
e is included in the following statement of secondary-copper pro- 

uction. 

Copper sulphate-—The production of hydrous copper sulphate or 
bluestone by copper refineries in the United States was 36,444,550 
pounds having a copper content of 9,283,000 pounds in 1936 compared 
with 26,507,526 pounds having & copper content of 6,752,000 pounds 
in 1935. 

The output of copper sulphate by plants other than the regular 
primary refineries was 33,962,947 pounds with & reported copper 
content of 8,626,000 pounds in 1936 compared with 35,887,265 pounds 
containing 9,136,000 pounds of copper in 1935. 

The increase in production at regular primary refineries more than 
offset the drop at other plants. 


SECONDARY COPPER 


Secondary copper includes material recovered from remelting old 
copper and copper scrap and from the treatment of copper alloys or 
alloys treated without separation of the copper. The following table 
summarizes the production of secondary copper during the past 5 
years. Further details appear in the chapter on Secondary Metals. 


Secondary copper produced in the United States, 1932-36, in short tons 


1932 1933 1934 1935 1936 
Copper EE DEE 140,500 | 193,100 | 220,400 | 270,000 260, 000 
Copper in alo coon cee a 107,680 | 145,000 | 157,000 178, 900 224, 600 
Total secondary copper........................ 248,180 | 338,100 | 377,400 | 448,900 484, 600 
From new gran ... ccc rr 67, 200 71, 800 66, 500 87, 200 101, 900 
From old span... 180,980 | 260,300 | 310,900 | 361, 700 382, 700 
Percent of domestic mine output................ 104 177 159 118 81 


The production of secondary copper in 1936 increased only 8 percent, 
whereas the output of copper by the mines was 58 percent larger. In 
consequence, the ratio of secondary to primary production fell from 
118 percent in 1935 to 81 in 1936, & continuation of the decline from 
177 percent in 1933, when the rate of activity at domestic copper 
mines was at an extremely low level. It is reasonable to assume that 
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the ratio will decline further in the near future, although the long-time 
trend indicates that secondary copper is supplying a steadily increasing 
proportion of our total copper output. In 1910 secondary copper 
was equivalent to less than 20 percent of the domestic mine output, 
whereas in 1929 it was 63 percent. 


CONSUMPTION AND USES 


New supply.—The total available supply of new copper consists of 
the tota] output of primary copper by refineries plus the imports of 
refined copper; in 1936 it amounted to 1,654,540,642 pounds, an 
increase of 36 percent over 1935. (See table on p. 153). tt this figure 
is reduced by the quantity of refined copper exported and adjusted 
for changes in stocks at refineries, the quantity of new copper made 
available for domestic consumption may be estimated. This com- 
putation is made in the table that follows. It should be noted, how- 
ever, that exports and stocks include some refined secondary copper 
that cannot bo determined separately and that actual consumption 
of new copper would differ from the figures shown in the table by the 
changes in consumers’ stocks on which data are not available. 


New refined copper withdrawn from total year's supply on domestic account, 1932—36, 


in pounds 
1932 1933 1934 1935 1936 
Total supply of new copper........... 848, 661, 722| 752,441,910) 945, 553, 30111, 213, 753, 4681, 654, 540, 642 
Stock at beginning of year............ 924, 600, 000|1, 004, 000,000} 813,000, 000| "Se. 000, 000! ` 350, 000, 000 
Total available supply.......... 1, 773, 261, 72211, 756, 441, 910|1, 758, 553, 30111, 782, 753, 4682, 004, 540, 642 
Copper exported !._.................. 250. 058, 954| 264, 742, 5X6! 544, 276, 582, 550,012, 320| 472, 182, 922 
350, 000, 000} 220. 000, 000 


Stock at end of year.................. |1, 004, 000, 000 a 569, 006, 000 
1, 254, 058, 95411,077, 742, 58611, 113, 276, 582, 900,012, 320| 692, 182, 922 


Withdrawn on domestic account...... 


! Includes refined copper in ingots, bars, rods, or other forms. 


As shown in the foregoing table, the quantity of new copper with- 
drawn on domestic account in 1936 was 49 percent above that in 
1935 and 26 percent below that in the record year 1929. 

Total supply.— Adding 969,200,000 pounds of secondary copper and 

copper in alloys produced during the year to the 1,312,400,000 pounds 
of new refined copper withdrawn on domestic account gives & total 
supply of 2,281,600,000 pounds of new and old copper available for 
domestic consumption in 1936. The secondary copper, however, 
includes remelted new scr&p as well as old scrap. "The new scrap 
represents a revolving supply required in manufacturing, so that a 
more significant figure of supply available for domestic consumption is 
obtained by adding to the new refined copper only the secondary 
copper derived from old scrap (765,400,000 pounds). The total 
available for consumption by this calculation would be 2,077,800,000 
pounds in 1936 compared with 1,606,000,000 pounds in 1935 and 
2,587,000,000 in 1929. 
. Industrial use of copper.—The American Bureau of Metal Statistics 
estimates the actual consumption of new and old copper in the United 
States by uses. Data for the past 5 years are shown in the accom- 
panying table. 
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Estimated use of copper in the United States, 1988-86, in short tons 


1932 1933 1934 1935 1936 

Electrical menutactureg). 000-02 000-0aosMnMMO 90, 000 90,000 | 101,000 | 128,000 164, 000 
Telephones and telegraphs.......................... 27, 000 18, 000 18, 000 18, 000 28, 000 
Light and power lines 1... .......... l.l lle LL rss 49, 000 83, 000 36, 000 55, 500 72, 000 
W ire Ted REES 4, 200 5, 000 4, 600 5, 600 6, 500 
Other rod and wire.....--...-.......-.....-.-------- 30, 000 46, 000 40, 000 48, 000 90, 000 
AID OA ee Ru EHE EE URN ege E MAE 3, 900 10, 500 13, 500 13, 700 11, 900 
Automobiles fu 82, 300 49, 000 63, 000 95, 000 108, 000 
Büildings EC 29, 000 38, 000 36, 000 49, 000 71, 000 
Castings, n. ©. RÄ ease eee re me sa idee E a NN 27, 000 86, 000 36, 000 36, 000 39, 000 
Clocks and watches. ..... ..- 2l LL Lc ccc cess eser 1, 500 2, 800 2, 200 2, 400 8, 400 
COND Re eege Ee si MU E 100 100 900 1, 500 2, 000 
Copper-bearing steel. ......-...............-....--.-- 800 1,500 | 2,100 2, 300 3, 900 
Fire-fighting optpgeratusg. oo 1, 000 1, 100 1, 000 1, 200 1, 300 
Radiators, beatlng. lll sl ls. sl 1, 000 2, 400 1, 000 1, 100 2, 000 
Radio receiving sets...............-..-..-.---.------ 7, 000 11, 500 12, 500 16, 000 24, 000 
Railway equipment ees Soe eee ae Se RE 700 800 2, 100 1, 800 4, 000 
Refrigerators TA 9, 000 11, 400 15, 700 15, 400 15, 000 
Shipbuilding !............ 2.2 cc Llc eee 2, 100 1, 800 3, 200 1, 100 5, 000 
Washing machine"... 1, 500 1, 000 1, 400 1, 300 1, 500 
Water heaters, household_.._..................--.... 1, 000 1, 600 1, 500 1, 500 1, 500 
Air conditioning WEE, Eege ee Ba wade 3, 800 4, 800 6, 400 
Other O IN 27,300 40, 000 42, 000 46, 000 59, 000 
Manufactures for export.................-.---.------ 22, 600 15, 600 25, 500 29, 500 31, 600 

368,000 | 415,000 | 463,000 | 574, 700 749, 000 


1 Generators, motors, electric locomotives, switchboards, light bulbs, etc. 

? Transmission and distribution wire and bus bars; accounting only for the public utility companies. 
3 Does not include starter, generator, and ignition equipment. 

1 Excludes electrical work. 

! Bearings, bushings, lubricators, valves, and fittings. 

* Includes air conditioning, beginning with 1933. 

? Exclusive of electrical equipment. 

! Other than railway. 


The foregoing table indicates that the use of copper in 1936 increased 
30 percent over that in 1935, with virtually all items sharing in the 
improvement, but that the total still was 35 percent below con- 
sumption in 1929. Electrical manufactures increased 28 percent 
over those of 1935 but were 37 percent below those in 1929.  Tele- 
phones and telegraphs gained 44 percent in 1936, but made one of the 
poorest showings in relation to 1929, having fallen 84 percent from 
that year. Light and power lines were 30 percent above 1935 but 
43 percent below 1929. Other wire fared much better, with consump- 
tion in 1936 88 percent above 1935 and only 15 percent below 1929. 
Automobiles, exclusive of starter, generator, and ignition equipment, 
took 14 percent more copper than in 1935 but 22 percent less than in 
1929. The best showings of the year were made by building and radio 
uses, which made new high records in 1936. Building, exclusive of 
electrical work, used 45 percent more copper in 1936 than in 1935 and 
20 percent more than in 1929. Radio receiving sets used 50 percent 
more copper than in 1935 and 55 percent more than in 1929. 


STOCKS 


The owns table gives domestic stocks of copper reported by 
smelters and refineries. 
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Stocks of copper in the United States, Jan. 1, 1930-37, in pounds 


Blister and 


Stocks of refined copper at refineries in the United States declined 
sharply in 1936 and were the smallest recorded since the end of 1928, 
according to reports submitted to the Bureau of Mines. They were 
only 22 percent of the record stocks on hand at the end of 1932. 
Sto-ks of blister copper and of materials in process of refining also . 
were lower than for 1935 but were somewhat higher than the quantities 
on hand at the end of 1932, which, however, were not record stocks 
for this class. The decline in stocks of refined copper in 1936 was 
due mainly to the excess of apparent domestic consumption over pro- 
duction and to the increase in exports of domestic copper in that year. 
What portion of stocks at refineries may have been transferred to 
consumers' plants cannot be determined, as data covering consumers 
8tocks are not available. 

Figures of the Copper Institute, quoted in the press, indicated that 
world stocks of copper declined from 485,000 short tons at the be- 
ginning of 1936 to 353,000 at the close of the year. The former figure 
comprised 231,000 tons held in the United States and 254,000 tons 
held elsewhere. At the end of 1936 the United States held 161,000 
and the rest of the world 192,000 tons. Thus, according to this 
authority, stocks of refined copper in the United States declined 30 

ercent, whereas those of the rest of the world fell 24 percent. The 
aim for the United States presumably include some metal held by 
or for consumers, as reports to the Bureau of Mines from refineries 
indicate that producers’ stocks of refined copper, as shown in the 
preceomg table, were 175,000 and 110,000 tons, respectively, at the 


eginning and end of 1936. 
PRICES 


Reports to the Bureau of Mines from copper-selling agencies in the 
United States indicate that 1,535,000,000 pounds of copper were de- 
livered to domestic and foreign purchasers in 1936 at an average price 
(f. o. b. refinery) of 9.2 cents per pound. These deliveries are exclu- 
sive of copper produced and delivered outside of the United States. 
The average price for 1936 was 0.9 cent higher than that received in 
1935 and xa 3 cents higher than that for 1932, the lowest on record. 

The average quoted monthly price for electrolytic copper, domestic 
f. o. b. refinery, according to the Engineering &nd Mining Journal, 
remained at 9.025 cents a pound throughout the first quarter of the 
year. In response to record-breaking sales, the price began to ad- 
vance in April at a comparatively slow pace and averaged 9.525 cents 
for August and September. The upward movement of prices was 
considerably sharper in the final quarter of the year, and the average 
for December was 10.76 cents. On December 31 the price stood at 
11.775 cents, and the forward surge that carried it to that level swept 
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it upward to 16.775 cents a pound on March 31, 1937. The movement 
of prices in the last months of 1936 and early in 1937 is to be con- 
trasted with the relatively minor variations in copper quotations from 
the second quarter of 1933 through the third quarter of 1936. 

One of the outstanding features of the price situation in 1936 was 
the return of the domination of the London price over the domestic 
price. As will be noted from the accompanying table, beginning with 
September, the average London price for copper was higher than the 
domestic price, despite the tariff of 4 cents a pound on metal imported. 
'The price increases in the United States from then on followed rapid 
advances in the London market. 


Average monthly quoted prices of electrolytic copper for domestic and export ship- 
ments, f. o. b. refineries, United States, and for spot copper at London, 1935-86, 
an cents per pound 


1935 1936 
Month Domestic |Domestic; Export London Domestic |Domestic| Export London 
Lob | fo.b. | fo.b. | entra | fo. b. f. o. b f. o. b. spot 33 
refinery ! | refinery ? | refinery ? po refinery ! | refinery ! | refinery ! 

January............. 8.87 8.775 6. 583 6. 828 9. 12 9. 025 8. 358 8. 593 
February............ 8.87 8.775 6. 341 6. 580 9. 12 9. 025 8. 566 8. 810 
March.............. 8.87 8.775 6. 526 6. 739 9. 12 9. 025 8. 708 8. 927 
April riis 8. 87 8. 775 7. 325 7. 506 9. 28 9. 169 8. 849 9. 076 
NIaXdccsseukesce hme 8.87 8.775 7. 794 8.015 9. 37 9. 275 8. 819 9. 061 
JIlescoogl casus 8.77 8. 634 7. 307 7. 499 9. 37 9. 275 8. 790 9. 043 
JUI S ret Deos 7,87 7.775 7. 350 7. 583 9. 47 9. 352 8. 993 9. 244 
August.............. 8. 10 7. 970 7. 738 7.982 9. 62 9. 525 9. 297 9. 508 
September. ......... 8. 65 8. 504 8. 146 8. 354 9. 62 9. 525 9. 523 9. 728 
October. ............ 9. 07 8. 067 8. 514 8. 678 9. 68 9. 563 9. 669 9. 905 
Novenmber........... 9. 12 9. 025 8. 414 8. 662 10. 29 10. 161 10. 349 10. 576 
Deceinber........... 9. 12 9. 025 8. 414 8. 650 10. 89 10. 7 10. 835 11. 035 
A verage for year... 8. 76 8. 649 7. 538 7. 753 9. 58 9. 474 9. 230 9. 465 


1 As reported by the American Metal Market Co. 

! As reported by Engineering and Mining Journal. 

3 Conversion of English quotations into American money based on average rates of exchange recorded by 
the Federal Reserve Board of the Treasury. 


Average yearly quoted prices of electrolytic copper for domestic and erport shipment, 
f. o. b. refineries, United States, and for spot copper at London, 1927-86, in cents 
per pound 


1927 | 1928 | 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 


Domestic f. o. b. refinery !_..| 13.05 | 14.68 | 18. 23 | 13. 11 8.24| 5.67] 7.15| 8.53 | 8.76 | 9.58 

Domestic f. o. b. refinery 3...| 12. 920| 14. 570| 18. 107, 12. 982| 8.116] 5.555] 7.025! 8.428| 8.649| 9.474 
Export f. o. b. refinery 2...... (3) (3) (2) (3) (3) (3) 6.713| 7.271| 7.538| 9.230 
London spot ! 1.............. 13. 468) 15.040, 18. 413| 13.355| 8.522| 5.629| 6.877) 7.490, 7.753; 9.465 


! As reported by the American Metal Market Co. 

? As reported by Engineering and Mining Journal. 

3 Not available. Export quotation was established after imposition of tariff in 1932. 

* Conversion of English quotations into American money based on average rates of exchange recorded by 
the Federal Reserve Board of the Treasury. 


FOREIGN TRADE? 


United States imports and exports of copper constitute a well- 
balanced trade, through which the smelting, refining, and manufac- 
turing facilities of this country are utilized to treat foreign raw ma- 
terials and to return refined copper and manufactures of copper abroad. 


2 Ficures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Ninety-seven percent by weight of the copper imported in 1936 was 
contained in ore, concentrates, and unrefined furnace products. Much 
of the remainder—probably most of it—though already refined, con- 
sisted of ingots to be remelted and recast in the United States. By 
contrast, 94 percent of the exports consisted of refined copper and 
primary manufactures therefrom. 

Separation of total exports to show the quantity of domestic copper 
shipped from the United States is not possible. Data at hand, how- 
ever, indicate that much more domestic metal was exported in 1936 
than in 1935, the excess of total exports over imports of unmanu- 
factured copper being 144,000,000 pounds in 1936 compared with 
91,000,000 pounds in 1935. In addition to the copper shown in the 
accompanying tables, an unrecorded quantity of metal is exported 
in manufactures, such as electrical machinery. 

Imports.—Total imports of unmanufactured copper fell 26 percent— 
from 514,000,000 pounds in 1935 to 381,000,000 pounds in 1936. 
The major part of the decline was in receipts of unrefined copper, 
which were 120,000,000 pounds less than in 1935. Lower receipts of 
unrefined copper from Canada, Mexico, and Chile were mainly re- 
sponsible for the drop in imports of this class. Imports of copper in 
the form of ore and concentrates were larger jn 1936 than in the pre- 
ceding year. Refined copper, imported chiefly from Chile, dropped 
from 36,142,671 pounds in 1935 to 9,563,232 pounds in 1936. 


Copper (unmanufactured) imported into the United States in 1936, in pounds ! 


Regulus, Unrefined Old and 


black, or black blis- scrap copper 
Ore (cop- la coarse copper, ter and Been fit only for 
Country per con- | (copper | and cement | converter auk og | remanufac- 
tent) niant) copper copperin | P b ture, and 
(copper pigs or con- scale and 
content) verter bars clippings 
frica: 
British: 
Union of 8outh. 24, 200 64, 330 |.............- 22, 458 |............ het MC 
Other South. ...]............ 33, 308 EE EE EE EE EE GE 
Mozambique.......|............ E EE, etn ad ra ERE OA: 
Australia............... 147, 840 1, 567, 544 147 200 AA GE alid eee RISE 
Canada................. 800, 490 | 22, 627, 311 1, 425, 527 1, 195, 285 1, 278 1, 921, 913 
Chile AAA 10, 356, 781 4, 234, 972 8, 418 94, 698, 829 9, 111, 512 352, 628 
Cubü.lll.aosenacccóses. 48, 157 | 23, 519, 240 |..............].......... LLL]. ee 80, 000 
(aen AA E EE 236, 854 ris Fes A KEE 
(TT EE AA OSA E AAA uite nes cease 
Mexico. eege ge SS e 2, 206, 470 489, 277 |.............. 66, 750, 382 |... 7, 248 
Perü lioe A 876, 188 178, 185 74, 068 69, 271, 148 448, 010 |.............. 
Spain SE iba ia OA 53.128 A A HO E Stale Gaara oe 
United Kingdom. ......|............]|...--....... 1, 135, 743 |..........-... 1, 946 6. 000 
Venezuéld ARA IIA AAA AAA event ice AA 61, 297 
TUSOSA VIN EIA AI A A A 38, 065, PS E 
A MI AN 11, 548, 070 8, 398, 154 725, 542 0, 216, 023 486 788, 861 
26, 008, 196 | 61, 938, 875 3, 676, 480 276, 272, 920 9, 563, 232 3, 217, 997 


! Data include copper imported for immediate consumption plus material entering the country under 
bond. 


Copper (unmanufactured) imported into the United States, 1932-36, in pounds 


¡AAA ES 391, 991, CAN ET 1 514, 364, 526 
E T — 287, 433, 540, 1936... ........-.- ! 380, 677, 700 
1964 D Ó— M 1 426, 571, 568 


! Data include copper imported for immediate consumption plus material] entering the country under 
bond as do figures for earlier years. 
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Exports.— Exports of copper of all classes totaled nearly 525,000,000 
pounds in 1936. The exports were thus 13 percent below those for 
1935 but, because of the larger drop in imports, actually indicate an 
increase in net exports of copper. Lower exports of refined copper 
bars and ingots, the most important class, were mainly responsible 
for the drop in the total. 

Most of the copper shipped from the United States goes to Europe. 
Exports to France and Germany were 86,000,000 and 80,000,000 
pounds, respectively, increases from 65,000,000 pounds for each 
country in 1935. Quantities shipped to United Kingdom and Italy 
dropped sharply from 110,000,000 and 91,000,000 pounds, respectively 
to 62,000,000 and 48,000,000 pounds. Shipments to Japan also fell 
abruptly, from 110,000,000 pounds in 1935 to 80,000,000 in 1936. 
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Copper exported from the United States (all forms), by principal countries of desti- 
nation, 1932-36, in millions of pounds 


Destination 1932 1933 1934 1935 1936 

Belgiüm BEE 18 33 31 33 
Canada ooo once te osea et ecu d. 2 1 1 1 2 
o 2. A eee hie A a E 75 104 131 65 86 
Germany ee is 50 44 83 65 80 
India (British) uc ma O M aR EMI ibd ne 2 2 12 12 4 
Ital Veo te EE REC T 49 30 55 91 48 
Japa oues eruere duxi MU Dd o. D POLIT 3 36 119 110 80 
Netherlands uen ris hr d P PL E Mte E EENS 13 15 27 21 13 
LEE in Eze 16 12 29 25 31 
United Kingdom Ll. 73 20 84 110 62 
lge BECH 27 43 57 75 86 

328 349 625 606 52 


Copper ! exported from the United States, 1932-36 


Pounds Pounds 
Total Total 
Y ear | salua Year value 
Metallic ? Total Metallic ? Total 
1932......... 295. 356, 719 | 328, 222, 700 | $20, 998, 816 1935. ......| 590, 396, 106 | 605, 746, 050 | $48, 363, 303 
1933. ....... 303, 825, 790 | 349, 253, 716 24, 639, 027 1936. ...... 518, 064, 333 | 524, 833, 536 50, 077, 631 
1934... ......| 592, 718, 891 | 625, 485, 074 49, 263, 566 


1 Exclusive of “Other copper manufactures” valued at $237,004 in 1932, $278,229 in 1933, $500,974 in 1934, 
$570,061 in 1935, and $555,568 in 1936; quantity not recorded. 

1 Exclusive of ore, concentrates, and composition metal. Exclusive also of unrefined copper, figures for 
which are not separable from those for ore and concentrates. 


Copper sulphate (blue vitriol) exported from the United States, 1932—36 


Pounds Value a Pounds Value 


——————— |—M |——————————— | —————— |——— 


4, 132, 529 $114, 570 4, 508, 271 $112, 467 
2, 749, 299 92, 961 10, 734, 408 342, 847 
3, 858, 629 128, 756 


Brass and bronze exported from the United States, 1935-36 


1935 1936 
Pounds Value Pounds Value 

THO OUS teuer te neet 202, 302 $17, 979 349, 540 $33, 182 
Serap and old. cores isc a EE 59, 584,959 | 3, 209, 546 24, 679, 293 1, 563, 511 
Bars and TOUS cose Se rer Et Aere a 1. 582, 491 250, 682 1, 814, 456 312, 405 
Plates and sheets. .......... 2... c Lc Lll LL ll lier. 544, 560 114, 020 548, 702 118, 948 
Pipes and tubes ................-.- 2l lll lll. lls. 095, 106 188, 379 1, 390, 991 299, R89 
Pipe fittings and valves........... LLL 222-222-227. 1, 435, 895 818, 042 1, 904, 774 1, 062, 352 
Plumber's brass goods. .........-... c lll llle... 152, 526 384, 776 930, 306 480, 314 
Wire of brass or bronze... 375, 053 96, 853 565, 413 140, 726 
Brass wood SOTOWS. ooo (1) 20, 258 (0) 30, 870 
Hinges and butts of brass or bronze................ (!) 37, 832 V 47,925 
Other hardware of brass or bronze, (1) 265, 680 1) 206, 377 
Other brass and bronze manufactures.............. (1) 1, 144, 016 (1) 1, 282, 678 

ee 6, 638, 063 |.............. 5,667,177 


1 Weight not recorded. 
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Unmanufactured brass exported from the United States, 1932-36 


[Ingots, bars, rods, plates, and sheets] 


Year Pounds Value Year Pounds Value 
1 ld eia 1, 843, 358 $242, 167 | 1935.................--. 2, 329, 353 $382, 681 
jon as ee 1, 164, 709 180, 155 | 1936... ............--.-.. 2, 712, 758 302, 535 
A A ae i 1,855, 305 


WORLD ASPECTS OF COPPER INDUSTRY 


International cooperation.— As indicated in Minerals Yearbook, 1936, 
the international curtailment agreement, which embraced the larger 
copper producers outside of the United States, was renewed in April 
1936 to run until July 1, 1938. It was largely owing to this agreement 
that production declined or was relatively stationary in most of the im- 
portant producing countries. The notable increase in production in 
the United States in 1936 was chiefly responsible for the increase in 
world output in that year. Under the agreement output rates were 
raised five times in the latter part of 1936, beginning August 1, to 
meet increasing demands for the metal. Members of the agreement 
were operating at 70 percent of their quota basis (far below actual ca- 
pacity) through July. The production rate was increased 5 percent 
each on August 1, October 1, and October 15, and 10 percent each on 
November 1 and November 5, so that at the end of the year produc- 
ers were operating at 105 percent of their quota basis. Early in Jan- 
uary 1937 all restrictions on production were removed in an effort to 
satisfy consumption and speculation demands. 

World smelter production.— World smelter production increased 18 
percent in 1936 mainly because of the large gain in output in the United 
States, although there was an increase of 5 percent in output outside 
of the United States. United States smelter production from domes- 
tic ores was 60 percent larger in 1936 than in 1935 but amounted to 
only 61 percent of the total for 1929, whereas the output of the remain- 
der of the world increased 5 percent in 1936 and was 133 percent of, 
that for 1929. "Thus, despite the large gain in production in the 
United States in 1936, United States smelter output has declined 
sharply in relation to the world total since 1929. In the countries 
that stood next to the United States in importance in 1936, production 
in Chile, Canada, and Rhodesia fell 6 percent, 1 percent, and 1 percent, 
respectively. The outputs of Chile and Canada, however, were 81 
and 239 percent of their 1929 totals, while Rhodesia's tonnage in 1929 
was insignificant. The comparison would doubtless have been more 
unfavorable to the United States had it not been for the international 
curtailment agreement. Smelter production increased in Japan 
U. S. S. R. (Russia), Germany, and Peru in 1936, the increase ir 
U. S. S. R. being of notable proportions. 
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World smelter production of copper, 1982-86, in metric tons 
[Compiled by M. T. Latus] 


Country ! 1934 
orth America: 
M Canada lo 1.2... cc ccc eese eere 118, 109 151,818 
lee E uu ek 89, 600 41, 100 
United States *............... LL ll... A 


es Ee E A 


884, 932 


€ | 


157, 232 
24, 679 


o D Pes PP o 


181, 911 


. B. B. R. (Russian 
Yugoslavia... ...............-....- l.l. 


A A E, 
India, British.................- FONS 


ap om em eem en op o e em mm o e ge ep epp ër a ge o ged ee e ep ep e 


n 77, 101 11 74, 754 11 74, 836 


3 54, 000 66, 596 110, 085 
68, Wi 105, 877 140, 110 
9, 387 8, 378 B, 328 


o lo d D Es 


132, 370 180, 851 258, 523 
18, 521 11, 418 8, 098 


Ee GE 
1, 314, 000 


932, 000 


mm ep ee aras 


! In addition to the countries listed, copper is smelted in Turkey, but data of output are not available. 

! Copper content of blister produced. 

3 Approximate production. 

‘Smelter output from domestic and foreignYores, exclusive of scrap. The production from domestic 
ores only, exclusive of scrap, was as follows: 1932, 246,757 tons; 1933, 204,115 tons; 1934, 221,558 tons; 1935, 
345,902 tons; 1936, 554,659 tons. 

! Figures represent blister copper only. In addition to blister copper, Belgium reports a large ET 
ofrefined copper which is not included aboveas it is belleved produced principally from crude copper from the 
Belgian Congo and would, therefore, duplicate output reported under the latter country. 

$ Data not yet available. 

? Exclusive of material from scrap. (Metallgesellschaft, Stat. Zusammenstell.) 

8 Smelter output from ores. 

% Exclusive of material from scrap. 

1¢ Approximate poen. (Imp. Inst., London.) 

u Output from U. S. S. R. in Asia included under U. S. S. R. in Europe. 

u Exports of ingots and slabs. 

13 Less than 1 ton. 

14 Approximate production, based on the output of the countries shown, which in 1935 contributed nearly 
$3 percent of the total world output. 


World mine production.—Statistics of mine production are of inter- 
est, as they show the original sources of the world supply of copper 
more accurately than smelter figures. The following table, which 
shows mine production during the past 5 years, is compiled largely 
from official data, many of which are not yet available for 1936. 
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World mine production of copper, 1982-86, in metric tons 
{Compiled by M. T. Latus] 


Country 1932 1933 1034 1935 1936 
North America: 
e EA 112, 345 136, 069 165, 452 190, 053 190, 926 
Cuba eoo n s ane ces 5, 927 8, 957 6, 192 6, 960 11, 631 
Mesit. EE Leal eatur 35, 213 39, 825 44, 208 39, 373 29, 713 
Newfoandland.....................-..- 2, 153 3, 162 3, 859 2, 956 5, 336 
United States. ......................... 216, 010 172, 948 215, 369 346, 806 1 545, 000 
371, 648 360, 961 435, 140 586, 148 782, 606 
SH Kaes 
South America 
Bolivia: WEE 2, 017 1, 849 1, 622 1, 913 (8) 
D EE 103, 173 163, 395 256, 700 261, 245, 279 
O aea a EE 8 24, 874 27,735 29, 653 32, 585 
128, 080 190, 118 286, 057 298, 649 (8) 
Europe: 
AUSTIN A nl uc uec ee eee 171 133 83 55 12 
Bulgaria... esos cco est X ee ee e 2 
0 PEPEN ace ME ee Ee 6, 649 11, 362 8, 437 11, 987 
ae Vu BEE 435 330 1 300 3) 
EEN 30, 741 29, 434 25, 970 27, 420 (3) 
6). o. ANM CEDE MESE 2 129 Q) 
Honger. 002anoaannMMMMiMMMMM 278 315 223 244 116 
A IN SR ENTRE es 381 394 335 (3) 
M NT IA A A OR DRM 16, 944 19, 879 21, 122 19, 708 (3) 
Portugal A 3 000 2, 000 : 2, 000 
E NC A 109 453 202 978 n 
judi EE 35, 000 44, 000 33, 000 30, 000 3 
Beeden .....................-- c... ses 4, 309 6, 871 5, 099 6, 388 d 
U. 8. 8. R. (Russiai 2 -- § 32, 000 § 32, 700 § 44, 100 $ 61, 000 y 
United Kingdom......................- 02 41 14 §1 3) 
Yugoslavia............................- 18, 946 35, 304 43, 000 41, 700 (3) 
3 148, 027 3 183, 000 5 184, 000 5 202, 000 (8) 
kees ec EE 4 
co EE 440 483 471 1 500 3) 
aga A A DOS ecu eke 3, 300 4, 300 4, 100 12, 423 d 
A ia, British. AA 11, 400 10, 900 11, 700 11, 278 i 
apan: 
Japan proper &..................... 71, 877 69, 033 67, 002 70, 914 78, 114 
Chosen W 2. ll le llle 6 7 1, 434 2,1 
IWAN AAA A 4, 417 ! 4, 000 1 4, 000 1 4, 000 3 
U. S. 8. R. (Russia).................... (>) (4) (5 ($) (3) 
§ 92, 128 3 89, 501 5 89, 000 5 101, 000 (3) 
net 
Africa 
Alger. 22 Foro ete Uic es 18 17 140 20 m 
Belgian Congo t. ...-.-----0------------ $ 54, 000 66, 506 110, 085 107, 682 3) 
French Equatorial Africa..............- 150 3, 000 110 (3) (3) 
Rhodesía: 
Northern...................-...-.-. 88, 639 131, 500 160, 128 171, 366 (3) 
Souther €... oo eee): e AAA AA ute dtc (n 
South-West Africa ’.........-..-_-.---- 2 400 ENSE. PON EE 5) 
Union of South Africa. ................. 9, 403 8, 383 7, 862 10, 608 9, 068 
155, 000 209, 000 278, 000 290, 000 (5) 
Oceanía: Australia.......................... 14, 893 14, 044 12, 205 17, 263 (3) 


——M——— | ————— ee rene | —————M— | — 
—M—AA———— see Lee A I—————MÀ 


909, 000 | 1,047,000 | 1,284,000 | 1,495, 000 (3) 


! Approximate production. 

3 Copper content of rts. 

3 Data not yet available. 

! Smelter product. 

3 Output from U. 8. S. R. in Asia included under U. 8. 3. R. in Europe. 
* Fine copper content of smelter output. 

? Year ended Mar. 31 of year following that stated. 


World consumption.—-World consumption of copper in 1936 is esti- 
mated by the American Bureau of Metal Statistics at 2,072,000 short 
tons, an increase of 15 percent over 1935 and, with the exception of 
1929, the highest on record. Had the use of copper in the United 
States equaled that in 1929, the world total would have been consider- 

153336—837— —12 
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ably above that for 1929. According to the authority mentioned, 
consumption in the United States increased 40 percent in 1936 but 
was 28 percent below the record for 1929. Copper used in the re- 
mainder of the world in 1936 was 4 percent above the record consump- 
tion for 1935 and 32 percent larger than in 1929. Greater use of 
Sc er was evident in all of the major consuming countries of the 
orld except Germany, Japan, and Italy. Germany's consumption 
WE reduced by substitution and by Government restriction of the 
use of copper to necessities. The reduction in Italy followed a record 
es of use in 1935 and coincided with the termination of war between 
taly and Ethiopia. The decline in Japan may be explained by the 
increased use of scrap material, although consumption in Japan is far 
above the record for years prior to 1935 despite the drop in 1936. 
U. S. S. R. (Russia), which ranked seventh as a consumer in 1929, 
stood fourth in 1936, increasing the quantity used 151 percent in 1936 
over that used in 1929. 


REVIEW BY COUNTRIES 


Belgian Congo.—Production in Belgian Congo continued at a cur- 
tailed rate in 1936 owing to the international restriction agreement. 
Productive capacity of Union Minière du Haut-Katanga is reported 
as 200,000 tons of copper, but output under the agreement totaled 
only 107,682 metric tons in 1935. Up to the end of 1935 about 1% 
million tons of metal had been produced ? from 25 million tons of ore, 
and the shareholders had received £7,000,000 in dividends. The prin- 
cipal concentrator is at Panda, and the smelter is at Lubumbashi, near 
Elisabethville. When the article was written an electrolytic leaching 
plant had just recently begun to operate at Panda to treat lower-grade 
sulphide ores. Refining of Union Miniére copper is done at the two 
plants of the Société Générale Métallurgique de Hoboken in Belgium, 
one at Hoboken, near Antwerp, and the other at Oolen, in Belgian 
Limberg. At the latter place there is an electrolytic refinery of 
110,000 tons annual capacity. 

Canada.—Smelter production of copper in 1936 totaled 191,155 
short tons, slightly under the record output of 193,420 tons in 1935, 
while the mine total of 210,461 tons was a little higher than the pre- 
vious record output of 209 ,499 tons in 1935. Ontario mines con- 
tributed 68 percent of the mine total, Quebec 16 percent, Manitoba 
and Saskatchewan together 11 percent, and British Columbia 5 
percent. Production in 1935 and 1936 is shown by Provinces in the 
following table: 


Copper produced (mine output) in Canada, 1935-36, by Provinces, in pounds 


1935 1936 1935 1936 
British Columbia..... 38, 478, 043 21, 067, 501 || Quebec............... 79. 050, 906 66, 340, 175 
Manitoba............. 35, 011, 371 29, 553, 220 || Saskatchewan........ 11, 429, 452 14, 971, 609 
Nova Scotia... le 119, 307 —_ [LO 
Ontario............... 252, 027, 928 287, 910, 908 418, 997, 700 420, 922, 720 


Output in Ontario and Saskatchewan improved, but that in other 
districts declined. Nova Scotia produced a small quantity in 1936 


3 South African Mining and Engineering Journal, The Copper Belt of Central Africa: Vol. 47, no. 2269, 
July 25, 1936, p. 729. 
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compared with nonein 1935. All the Ontario output is derived from 
the nickel-copper ores of the Sudbury district and consists of copper 
in converter copper made by International] Nickel Co., Ltd., and of 
copper in copper matte exported by that company and the Falcon- 
bridge Nickel Mines, Ltd. The Copper Cliff smelter of International 
Nickel, whose capacity was increased one-third in 1936, produced 
139,796 tons of blister copper, and 137,012 tons of refined copper were 
produced by the refining subsidiary, Ontario Refining Co., Ltd. New 
developments of importance were the installation of a 30-ton arc-type 
electric melting furnace and & scheme for transporting molten blister 
copper from the Copper Cliff smelter to the refinery, & distance of 
about 1 mile. The company claims that many costly steps from the 
smelter converters to the refinery anode furnaces are thus eliminated. 
Copper is secondary to nickel in International's operations, represent- 
ing about 30 percent of the combined value of production of the two 
metals. The output of Quebec is mainly from Noranda, which 
lowered its production from 37,239 tons in 1935 to 31,375 tons in 1936. 
The Flin Flon mine, on the boundary between Manitoba and Saskatch- 
ewan, is entirely responsible for the output of these two Provinces. 
Preparations were under way for the reopening of the Sherritt-Gordon 
mine in Manitoba in 1937. After the closing of the Granby mine in 
August 1935, the Britannia mine at Howe Sound was the only impor- 
tant producer in British Columbia. In 1936 Granby began prepara- 
tions for reopening its Copper Mountain mine, and this property is 
expected to come into production in 1937. 

Canada exports a large part of its copper. In 1936, shipments 
included 23,000 tons of copper in ore, matte, etc., 155,000 tons of 
refined products, and 24,000 tons of rolled products. "The United 
States was the principal recipient of the ore and matte. "The United 
Kingdom took 69 percent of the refined copper. 

Chile.—Copper production in 1936 totaled 244,664 metric tons, 
15,266 tons less than in 1935, owing to the fact that Chilean producers 
were operating under the world production-curtailment agreement. 
Chile Copper produced 112,000 metric tons compared with 119,700 
tons and Andes 27,000 tons compared with 26,000 tons. Braden 
produced 92,600 tons from ore having an average copper content of 
2.19 percent compared with 101,600 tons in 1935. At Braden a 
monthly production rate of 7,683 short (7,000 metric) tons was main- 
tained through July. Beginning with August, progressive increases 
were made until output reached an average of 11,525 short (10,500 
metric) tons in November and December. 

France.—France ranked sixth in copper consumption in the world 
in 1936, but it produces only an insignificant amount of either ore or 
metal. Consumption totaled 113,000 metric tons, an increase of 7 
percent over the quantity used in 1935. In 1936 imports of unmanu- 
factured copper totaled 118,000 tons compared with 105,000 tons in 
1935. Of the 1936 total, 100,000 tons were refined and 18,000 tons 
unrefined copper. Chile supplied nearly 39,000 tons of the refined 
total and the United States, Belgium, and Canada 18,000 to 20,000 
tons each. 

Germany.—Germany’s attempts to decrease the consumption of 
imported metals by substitution and restriction met with some success 
in 1936. While the consumption of copper in virtually all other large 
consuming countries either increased or was maintained at previous 
high levels, Germany consumed 25,000 metric tons (12 percent) less 
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copper than in 1935, the only decrease of any consequence in the world. 
According to Wright,* Germany has continued to operate the Mansfeld 
copper mines at a loss and thus supplied about one-tenth of her domee- 
tic copper requirements. German smelter output of copper in 1936 
was 59,000 metric tons compared with 56,000 tons in 1935. N oe) 
more than half of the smelter output is from imported crude materials. 
Imports of metal fell from 153,000 tons in 1935 to 127,500 1n 1936, of 
which more than half came from Belgian Congo and other Africa. 
Imports of foreign ores increased from 401,000 tons in 1935 to 482,000 
in 1936, and of copper scrap from 20,000 to 24,000 tons. 

Japan.—Smelter production of copper in Japan amounted to 78,114 
metric tons, an increase of 10 percent over output in 1935. Although 
Japan was formerly self-sufficient with respect to its copper require- 
mente and imported less than 300 tons in 1932, it imported 65,000 
tons in 19035 and 48,000 in 1936. Japan's consumption of copper 
was reported to have declined to 127,500 tons in 1936 from the 
record-breaking total of 133,500 tons for 1935. 

Mezico.—Smelter production is reported to have dropped from 
41,200 metric tons in 1935 to about 28,000 tons in 1936, a continuation 
of the decline from 47,100 tons in 1934. Mine output was 39,373 
tons in 1935 and fell to 29,713 tons in 1936. Boleo produced 7,095 
tons in 1936 compared with 7,865 in 1935 and Cananea (Anaconda) 
14,700 tons compared with 19,100. 'The Cananea property was 
closed down 2% months early in 1936 because of labor difficulties. 
The Moctezuma mine of Phelps Dodge, idle since 1932, continued 
on a nonoperating basis in 1936. 

Peru.—The Cerro de Pasco Copper Corporation reported the pro- 
duction of 71,482,061 pounds (32,424 metric tons) of copper in 1936, 
12,640,051 ounces of silver, 45,087 ounces of gold, 19,620,151 pounds 
of lead, and 17,515 short tons (15,900 metric tons) of zinc concen- 
trates. Production of the company in 1935 was 63,977,630 pounds 
(29,020 metric tons) of copper, 11,891,846 ounces of silver, 28,637 
ounces of gold, 16,358,860 pounds of lead, and 16,174 short (14,700 
metric) tons of zinc concentrates. 

Northern Rhodesia.—Copper production in 1936 (144,617 metric 
tons) was slightly lower than the record output of 145,804 tons in 1935, 
because the producing companies were operating under the inter- 
national curtailment agreement. The rate of production was speeded 
five times in the latter part of the year, beginning with August 1, in 
line with increases permitted by the members of the restriction agree- 
ment. 

The Rhokana Corporation, Ltd., produced 50,399 long tons of 
copper in the year ended June 30, 1936; 25,057 tons was in the form of 
blister copper and 25,342 tons electrolytic copper. The average cost 
of production of blister copper was £22.345 and of electrolytic copper 
£25.346 a ton. These costs are exclusive of depreciation and deben- 
ture interest. Production in 1936 was, as usual, principally from the 
Nkana mine, where 1,564,564 short tons of ore carrying 3.775 percent 
copper were hoisted. The tonnage produced at the Mindola mine in 
connection with development work was 201,610 tons of an average 

rade of 3.617 percent copper. A recalculation of ore reserves resulted 
in estimates of 125,674,435 short tons of 3.50-percent copper ore for 
the Nkana mine and 143,780,000 tons of 4.66-percent ore for Nchanga 


4 Wright, Chas. Will, Germany's Nonferrous Mineral Industries: Special Suppl. 3, Mineral Trade Notes, 
Bureau of Mines, Sept. 19, 1936, p. 2. 
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mine. The estimate for Nkana includes reserves for the Mindola mine 
and that for Nchanga is unchanged from former estimates. 

The refinery at the Nkana plant of Rhokana, completed in 1935, 
has been described by Wheeler and Eagle.’ 

A new subsidiary of the Rhokana Ge Nchanga Consoli- 
dated Copper Mines, Ltd., has been formed for the purpose of acquir- 
ing and developing the Nchanga and Chingola mining grants as well 
as certain contiguous mining grants. Since November 1936, prelim- 
inary work in connection with the dewatering of the properties and 
reconditioning of the plant has been proceeding. 

The production of blister copper for Roan Antelope for the year 
ended June 30, 1936, amounted to 50,672 long tons compared with 
67,316 long tons in the previous year. The company reported revenue 
from copper sales as £34.581 per long ton for the fiscal year 1936 
model with £27.926 for 1935 while costs, including debenture 
interest and depreciation, increased, owing to the restricted rate of 
production, from £23.174 in 1935 to £24.773 in 1936. The company 
estimated reserves of ore at the end of the fiscal year as 95,637,987 
tons, containing an average of 3.43 percent copper. 

The blister-copper production for the account of Mufulira amounted 
to 28,123 long tons for the year ended June 30, 1936, compared with 
20,723 tons for the previous year. The average revenue from copper 
sales increased from £27.908 per long ton of blister in 1935 to £35.166 
in 1936 while costs, including debenture interest and depreciation, 
declined from £33.141 to £30.281. The Mufulira smelter was almost 
completed when the fiscal year ended and was reported to be in opera- 
tion early in 1937. Its estimated maximum capacity is reported as 
about 100,000 long tons of copper a year. The company estimated 
reserves at the end of June 1936 at 114,390,000 short tons of ore con- 
taining 4.39 percent copper in the Mufulira mine; 25,000,000 tons of 
3.46-percent ore in the Chambishi mine; and 21,000,000 tons of 3.47- 
percent ore in the Baluba mine, a total of 160,390,000 tons, averaging 
4.12 percent. 

U. S. S. R. (Russia).—The mine production of Russia places it first 
in Europe as & source of copper. In smelter output in the past 2 
years it has ranked second to Belgium, which imports all of its crude 
materials. Smelter output in 1936 was 77,600 metric tons, compared 
with 63,247 tons in 1935. According to the Metal Bulletin,’ official 
Soviet estimates place copper reserves of the Soviet Union at 17,- 
000,000 tons of copper. | 

Yugoslavia.—Mines de Bor, operated under French control, make 
Yugoslavia the second largest source of mine production of copper in 
Europe. The mine total for 1935 was 41,700 metric tons, but final 
data are not yet available for 1936. Smelter output was 39,400 tons 
in 1936 compared with 39,000 in 1935. A large part of Yugoslavia's 
crude copper has been refined in the United States. The company, 
however, plans to erect an electrolytic refinery in Yugoslavia to refine 
Its own copper in the future. 

! Wheeler, A. E. and Eagle, H. Y., The Rhokana Electrolytic Copper Refinery: Inst. Min. and Met. 


Eull. 379, London, April 1936, 19 pp. 
* Metal Bulletin, no. 2152, Dec. 29, 1936, p. 4. 
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The lead industry made further strides in 1936 in response to the 
marked recovery in industrial activity. Production, consumption, and 
prices were substantially above those in 1935, and considerable progress 
was made in liquidating the huge stocks accumulated during the 
depression. In short, the industry enjoyed its best year since 1931. 
A feature of 1936 was the notable increase in the use of lead in cable 
covering and building, although improvement in these industries 
still lags far behind that in other important industries using lead. 


Salient statistics of the lead industry in the United States, 1925-29 (average) and 
1932-36, in short tons 


1925-29 
(average) 1932 1933 1934 1935 1936 
Production of refined primary lead: 
From domestic ores................... 660, 525 | 1 248, 917 | 1 249, 713 299, 841 310, 505 387, 608 
From foreign ores and base bullion....| 123,104 33, 024 13, 963 11, 395 14, 055 11, 458 


— — |—— ——d———— — 


783, 629 | ! 281,941 |! 263,676 | 311,236 | 324, 560 399, 156 


— ——— | ef ———————— [€————————— | 8 | — 
— foe eee ee | ee ee | ee | ee 


Recovery of secondary lead: 
AS pig lead. «cose sesso Ue made dde 126, 600 128, 000 131, 800 124, 500 156, 800 137, 500 
TD: SN EE 153, 400 70, 300 92, 700 83, YOO 113, 600 125, 400 


ee | ef ee, | | | 


Total production of pig lead (primary and 


i secondary)................- eec Lese -- 910, 229 | ! 409, 941 | ! 395,476 | 436,736 | 481, 360 536, 656 
mports: 1 
"Lead in base bullion................-- 95, 747 13, 462 1, 587 2 2,450 1 2, 602 2312 
Lead in ore. .......................... 40, 096 21, 001 5,958 | 310,611 1 20, 025 ? 20, 713 
Exports of refined pig lead................ 98, 048 23, 516 22, 835 5, 909 6, 982 18, 314 
Refined primary kad available for con- 
sumption... deiere 1 690, 916 | 1 264, 889 | ! 250, 853 | 1 305, 610 | ! 318, 900 383, 432 
Estimated consumption of primary and 
secondary lead.......................... 900, 250 | 416,700 | 449,500 | 488,000 | 538,900 633, 550 
ces: 
New York: 
Average for year 
cents per pound.. 7.47 3. 18 3.87 3. 86 4. 06 4.71 
Quotation at end of year. . .do.... 6. 25 3. 00 4. 15 3. 70 4. 50 6. 03 
London average............... do....|] 5.87 1. 86 2.21 2. 46 3. 12 3.91 
Mine production of recoverable lead...... 664,230 | 292,068 | 272,077 | 287,432 | 331.103 | 3373,986 
World smelter production of lead. ........ 1, 850, 000 ¡1, 279, 000 |1, 276, 000 ¡1, 454, 000 1, 535, 000 | 1,626, 000 


1 Revised figures 

3 Data for 1934-36 include lead imported for immediate consumption plus material entering the country 
under bond as do figures for earlier years. 

3 Subject to revision. 


! This report deals primarily with the smelting, refining, and consuming phase of the industry. For full 
details of mining operations see separate reports issued for the various States. 171 
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Virtually all gains in 1936 were made in the second half of the year. 
From January to July domestic shipments failed to maintain the level 
established during the closing months of 1935, and in consequence 
stocks increased. Despite this, however, the price advanced from 
4.50 cents a pound (New York) at the beginning of the year to 4.60 
cents toward the end of February. This quotation held until October. 
Beginning in July demand became stronger not only in the United 
States but in Europe, where speculative buying in anticipation of the 
enormous rearmament program announced by the British Govern- 
ment was & leading factor. London prices reacted immediately, but 
the New York quotation did not advance appreciably until the last 
of October. Although New York prices rose sharply during Novem- 
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FIGURE 20.— Trends in the lead industry in the United States, 1900-1936. Imports include lead in ore, base 
bullion, and refined lead; exports Ínclude refined lead. 


ber and December London prices rose faster, and by December ex- 
ceeded those in New York for the first time since the World War. 
The differential between London and New York moved from 1.20 
cents per pound in favor of New York in June to 0.03 cent in favor of 
London in December. At times during December it would have been 
profitable to export domestic lead to Europe, but apparently little or 
no lead was exported. At the close of the year quotations were 6.03 
cents in New York and 6.21 cents in London. Domestic shipments 
exceeded production during the last half of the year by 60,000 tons. 
Figure 26 shows trends in the domestic lead industry from 1900 to 
1936. 

At the end of 1936 stocks of refined lead on hand in the United 
States totaled about 165,000 short tons, or approximately a 3-month 
supply. Although this is considerably above normal, price move- 
ments in the latter part of 1936 showed that the stocks were strongly 
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held and did not necessarily constitute a serious hazard to reasonable 
price appreciation. Moreover, these excess stocks proved of real 
value to the industry early in 1937, as they were an important factor 
in preventing exorbitant prices, which most producers agree would 
have been detrimental to the industry in the long run. 

Outside the United States recovery over 1935 in production and 
consumption was not so pronounced. For example, domestic pro- 
duction increased 23 percent, whereas that abroad increased only 1 
p Consumption likewise was 20 percent higher in the United 

tates and only 7 percent higher elsewhere. Compared with pre- 
depression levels, however, domestic consumption in 1936 lagged 
considerably, being approximately a third below 1929, whereas abroad 
it was 12 percent above. The more favorable London price in 1936 
was due to the smaller stocks held abroad when the buying wave 
started, cessation of supplies from Spain due to the civil war, and 
threatened curtailment alse hare on account of labor troubles. 

Trends $n lead consumption.—Figure 27 compares the trend in 
lead consumption from 1929-36 with that of copper and zinc and with 
the general index of industrial activity. It wil be noted that general 
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FIGURE 27.— Trends in the consumption of copper, lead, and zinc compared with general index of industrial 
activity, 1929-36. Indexes shown for industrial activity computed from Federal Reserve Board series. 
Consumption data from American Bureau of Metal Statistics. 


industria] activity and zinc consumption have recovered more than 
lead and copper consumption. Zinc consumption and industrial 
activity in 1936 were 92 and 88 percent, respectively, of the 1929 
totals whereas lead and copper consumption were only 65 percent of 
the 1929 averages. The more favorable position of zinc is due 
primarily to the fact that most of the output is used in consumer 
goods, production of which has progressed rapidly with returning 
prosperity. On the other hand, lead and copper are used largely in 
durable goods, and the hesitancy with which capital has been invested 
In new plant and equipment has retarded the use of these metals, 
particularly in the utility and building fields. 

The effect of slow recovery in the utility and building industries on 
consumption of lead is shown in figure 28. Lead-covered cable is used 
extensively in the communications field and normally is one of the 
most important uses for lead. In 1929 it ranked first, taking 220,000 
tons (23 percent) of the total lead consumed in that year. This outlet 
for lead, however, was the hardest hit of any of the major lead-con- 
suming industries during the depression. By 1933 the tonnage had 
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declined to 31,400, and since then has increased to only 61,400 tons; 
most of the advance was credited to 1936, in which year cable covering 
consumed 10 percent of the total. The use of lead in building likewise 
has slumped severely—from 96,000 tons in 1929 (10 percent of the 
total) to 22,000 tons in 1932 with a subsequent rise to only 40,000 tons 
in 1936. Consumption of lead for all other purposes, which include 
pigments, storage batteries, ammunition, foil, alloys, etc., has im- 
proved surprisingly; the tonnage used in 1936 was 81 percent of the 
1929 total. These purposes took 84 percent of all the lead used in 
1936 compared with only 67 percent in 1929. Obviously, however, 
full return of lead consumption to predepression levels requires sub- 
stantial improvement in the building and utility fields. 


SINS 
SS 
Buin Wi 


INDEX NUMBERS, 1929*100 


INDEX NUMBERS, ¡199 - 100 


o 
a d 
o o 


1931 
932 
1933 


* 
n 
a 


1935 
1936 


FIGURE 28.— Comparison of trends in consumption of lead in cable covering, building, and other uses with 
total lead consumption, 1929-36. Data from American Bureau of Metal Statistics. 


DOMESTIC PRODUCTION 


Refined pig lead produced in the United States is derived from three 
main sources—domestic ore, foreign ore and base bullion, and second- 
ary materials. The following table lists the production from each of 
these sources from 1927 to 1936. 


Total pig lead produced in the United States, 1927-36, in short tons 


From do- From for- 


: From 
mestic ores eign ores 
Year and base and base pad Total 
bullion bullion 


1 Revised figures. 


PRIMARY LEAD 


Refinery production.—Production of refined primary lead in 1936 
increased 23 percent; it was equivalent to the production in 1905 but 
was 49 percent below the 1925-29 average. The production of lead 
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derived from domestic ores increased about 25 percent in 1936. 
Production from foreign ores and base bullion decreased 18 percent 
and was equivalent to only 11 percent of the 1929 output; it accounted 
for only 3 percent of the total output of refined primary lead. 


Refined primary lead produced in the United States, 1929-36 


Production (short tons) Sources (short tons) Value 
3 
Y ear GEN From From 
Desilver- Total pro- domestic | From ioreien Aver- 
ized A ores and | foreign ba age per Total 
lead 12 | Desil- | Undesil- OD | base bul- | ores bullion | poun 
verized| verized lion 
17 AER 483, 622 | 55, 666 235, 345 774, 633 672, 408 | 29,675 72, 460 | $0. 063 | $97, 604, 000 
1630. .... suse ; 45, 578 201, 361 643, 033 573, 740 | 34, 348 34, 945 050 64, 303, 000 
1931........... 263, 919 | 40, 456 138, 389 442, 764 390, 260 | 22, 254 30, 250 . 037 32, 765, 000 
1932 eege SE 189, 707 |*29, 104 63, 130 | * 281,941 | * 248,917 | 21, 747 11,277 . 030 | * 16, 016, 000 
1933..........- 165, 791 |*12, 307 85, 578 | 4 263, 676 | + 249, 713 2,077 6, 286 .037 | 419, 512, 000 
1934..........- 186, 468 | 22, 744 102, 024 311, 236 299, 841 | 10,241 1, 154 . 037 23, 031, 000 
195 coo 192, 544 | 35,233 | 96,783 | 324,560 | 310,505 | 13, 659 398 | .040 | 25,965,000 
Mb 239, 944 | 47,462 | 111,750 | 399,156 | 387,698 | 11, 401 57 | .046| 36,722,000 


! The lead content of antimonial lead is excluded (see p. 176). 

3 Desilverized soft lead is excluded. 

2 Includes lead derived from Missouri ores and other nonargentiferous ores. 
* Revised figures. 


Source of primary lead.—Of the total refined lead produced in 1936, 
97 percent was derived from domestic ores and 3 percent from foreign 
ores, Production from foreign ores decreased 17 percent in 1936. 
In 1928 more than 128,000 tons of foreign bullion were refined in the 
United States; in 1936 such refining virtually ceased. Details of the 


sources of lead derived from domestic ores are given in the section on 
Mine Production. 


Refined primary lead produced in the United States, 1929-36, by sources, in short tons 


Source 1929 1930 1931 1932 1933 1934 1935 1936 

Domestic ore................ 672, 498 | 573, 740 | 390, 260 |! 248, 917 11249, 713 | 299, 841 | 310, 505 387, 698 
Foreign ore 

Australia...............- 5 x "ex 30 [csse 15 hssrizc2nz 172 

Canada.................- 9, 499 14, 369 3, 816 3, 797 3, 472 2, 511 1, 039 2, 277 

¡ATT 28 41 43 4, 491 2, 600 45 1, 086 1, 133 

Mexico. .............-..- 16, 807 14, 949 6, 420 334 257 1,011 5, 809 1, 486 

South America.......... 3, 285 3, 476 2, 299 2, 631 1, 348 4, 025 2. N72 3, 883 

Other foreign............ 51 1, 510 9, 676 10, 464 PER 2, 525 2, 553 2, 450 


———— |—— |————— |————— | ———————— | ———————— |—————— a 


29,675 | 34,348 | 22,254 | 21,747 1,677 10, 241 13, 659 11,401 


— e |————— | ——————— | —-—o 


Foreign base bullion: 


Melon... EE 51,295 | 18,592 | 30,072 | 11,164 | 6,021 703 396 57 
South America. ......... 21,165 | 16,353 178 113 265 7:38 died MERE 
72,460 | 34,945 | 30,250 | 11,277 | 6,2856 | 1,154] 306 57 
Total foreign. ......... 102,135 | 60,203 | 52,504 | 33,024 | 13,063 | 11,395 | 14,055 | 11,458 
Grand total... ........ 774,633 | 643,033 | 442, 764 |1281, 941 203,676 | 311,236 | 324,560 | 399, 156 

! Revised figures. 


Antimonial lead.—Antimonial lead or hard lead is an important 
byproduct of the refining of base bullion, but the amount derived 
from this source is only a small part of the country’s yearly production. 
The major part is derived from the smelting of antimonial-lead scrap, 
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pes some is produced by mixing metallic antimony with refined soft 
ead. 

Several lead-smelting plants operate on scrap materials exclusively. 
Production data from such plants are summarized in the chapter on 
Secondary Metals. A large quantity of hard lead scrap also is treated 
at primary smelters and refineries, and the production of antimonial 
lead at these plants is shown in the table that follows. 


Antimonial lead produced at primary lead refineries, 1929-36 


Production (short tons) Aanmony con- Lead content by Soe (short 
SE F F F F 
rom rom rom rom 
From Short From 
domestic | foreign Total Percent | domestic | foreign Total 
ore ore | Scrap tons ore ore scrap 
1929........ 17,062 | 8,607 | 17,575 | 43,244 | 4,935 11.4 E 6 € 38, 309 
1930........ 8,918 | 4,703 | 11,086 | 24,797 | 2,967 12.0 d d d 21, 830 
1931........ P VW 21,842 | 2,438 11.2 8, 628 1,603 | 14,173 | 19, 404 
1932........ ( 1 21,024 | 2,495 11.9 8, 577 1,466 | 13,486 | 18, 529 
1933........ a 1) 1 17,805 | 1,720 9.7 4, 158 791 | 11,136 | 16,085 
19034........ 1 1) 16,607 | 2,263 13. 6 5, 901 330 | 8,113 | 14, 344 
1935. ....... 3 3) 3 16, 394 1, 729 10.6 4, 685 491 9, 479 14, 665 
1936........ a 1) 1 23,230 | 2,162 9.3 7, 442 096 | 12,930 | 21,068 


1 Not recorded. 
? Segregation discontinued. 


SECONDARY LEAD 


Recovery of secondary lead decreased 3 percent in 1936. Return 
of battery scrap for smelting and refining was 10 percent less than in 
1935, and stocks of scrap were considerably lower at the end of the 
Da As the output of domestic refined primary lead was 25 percent 

igher, the ratio of secondary- to primary-lead production declined 
from the record high of 87 percent in 1935 to 68 percent in 1936. If 
lead consumption continues to increase, further declines in this ratio 
may be expected, as additional supplies of the metal will have to come 
largely from the mines. Further details on secondary-lead production 
in 1936 are given in the chapter on Secondary Metals. 


Secondary lead recovered in the United States, 1929-86 
[Compiled by J. P. Dunlop] 


Pig lead (short tons)— | | Total recovered lead 
— m e E -— | = em 
| | Lead in | | 
Year | | | alloys | | Ratio to 
At primary| At second-| m | (short | domestic 
| lants | ary plants otal | tons) Short tons Value refined pri- 
yes ae | mary lead 
| (percent) 
e | | | 
1929 65, 359 | 73, 141 138, 500 172, 500 311, 000 |$39, 186, 000 46 
ac! ENSE ER We? 48, 135 80, 865 129, 000 126, 800 255. 800 | 25, 580, 000 | 45 
025 MEDI e RA 43, 774 85,026 | 128, 800 105, 900 234, 700 17, 367, 800 60 
Vu AE E 33,611 | Y4, 389 128, 000 70, 300 198, 300 11, 898, 000 78 
oc SN : 41, 632 | 90, 168 131, 800 92, 700 224, 500 | 16, 613, 000 86 
1895... cee 33, 557 90, 943 124, 500 83, 900 208, 400 | 15, 421, 600 70 
IMN ` D Sch 44, 748 112, 052 156, 800 | 113, 600 210, 400 | 21, 632, 000 87 
1936.... PS 34, 556 102, 944 | 137,500 | 125,400 262, 900 | 24, 186, 800 68 
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LEAD PIGMENTS 


Lead pigments manufactured in 1936 contained 220,096 tons of 
lead, an increase of 11 percent over 1935. Of the 1936 total, 204,997 
tons were derived from refined pig lead, of which white lead accounted 
for 44 percent, litharge 40 percent, red lead 15 percent, and sublimed 
lead and orange mineral 1 percent. Sublimed lead and leaded zinc 
eae are the principal pigments in which the lead content is derived 

m ores. 


Lead in pigments,’ 1929-36, by sources, in short tons 


Lead in pigments from— Lead in pigments from— 
Metal | Scrap Metal | Scrap | Total 
248,657 | 2,427 ; 933 , 143, 027 56 | 149, 958 
190, 182 689 ; ! 157, 204 379 | 105,211 
166, 328 710 p A 185, 151 144 | 197, 404 
127, 318 262 : 204, 907 37 | 220,096 


3 Includes also lead recovered in zinc oxide and leaded zinc oxide. 
3 No pigments from foreign ore. 


MINE PRODUCTION 


Mine production of recoverable lead in 1936 was 373,986 tons, an 
increase of 13 percent over 1935; it was 44 percent below the average 
for 1925 to 1929. Missouri, Idaho, and Utah continued to be the 
principal sources and contributed 30, 24, and 19 percent, respectively, 
of the total production. Missouri's output (to which the Southeastern 
Missouri district contributed 108,422 tons), increased 13 percent over 
1935, Idaho's 16 percent, and Utah's 10 percent. Production in the 
Tri-State district increased 11 percent and amounted to 10 percent 
of the 1936 total. Among the minor producers in the West, Montana, 
Arizona, and Colorado contributed (reer tonnages in 1936 than in 
1935. Production in Nevada and New Mexico was only slightly 
below that in 1935. Further details of production by mines, districts, 
and States can be found in the various State reports. 
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Mine production of recoverable lead in the United States, 1925-29 (average) and 
1930-36, in short tons 


` 1925-29 
State average 1930 1931 1932 1933 1934 1935 1936 
Western States and Alaska: 

A Ze See, 982 1, 365 1, 661 1, 261 1, 157 840 670 1941 
Arizona. _..-...--------- 9, 743 4, 246 982 1, 182 1,721 3, 439 7,783 | 110,133 
Californiá. oss 2, 070 1,7 1,879 1, 209 381 412 7 1 452 
Colorado................ 30,112 | 22.130 6, 884 2,150 2, 402 4, 218 5, 673 7, 267 
Idaho. aes tees 141,610 | 134,058 | 99,365 | 72,118 | 74,363 | 71,324 | 79. 020 91. 339 
Montana................ 18, 871 10, 653 4, 430 1, 07 6, 552 10, 005 15, 589 1 19. 119 
Nevada................. 9, 807 11, 529 7, 930 440 2, 303 10, 991 12. 676 1 12. 305 
New Mexico............ 6, 730 10, 378 11, 269 10, 114 11, 043 9, 365 7, 289 6, 626 
Ürevol slbi emus 6 5 2 4 A 21 30 79 
South Dakota........... 2t oc BE DEER CH Y AA PRORSUS Ye EE 
Teta esse aaa dose 213 198 |......... 17 3 360 522 468 
Utah- 224422042 eee 149, 500 | 115,495 | 79,212 | 62,776 | 58,688 | 58,077 | 63,510 69. 856 
Washington............. 1, 323 516 1, 386 921 840 291 103 804 
Wyoming............... O SENE PEDES 5 J| EE 1 Sa ee 


a ff mr | | —————— ` 


Central States: ———— — > 5 == aM = 


Arkansas................ 38 53 78 4 10 40 38 24 
TINO oils 552 248 205 31 210 40 436 2 

Kansas. ................. 26, 121 12, 910 7, 082 6, 490 6, 089 6,805 | 10,892 11, 409 
Kentucky............... 135 POU oc etx Poe 176 104 132 50 
Missouri... ............. 202, 240 | 199, 632 | 160,121 | 117,159 84, 980 90, 493 97, 493 110, 428 
Oklahoma............... 58, 306 23, 052 13, 210 10, 634 18, 033 16, 747 23, 405 25, 427 
Wisconsin............... 1, 745 1, 537 952 910 540 234 286 904 


—————— |. ————— | | .——————— |——— —— E | ee or ee 


FEN Pd D Ee PEA O WM soit rcs ER BI e coe c Plor dl EE MM di do ee 


Virginia.......... ee -| 5, 996 


—— — | ————— | ———————— [————— [—————— |e———————— —M MÀ 


664, 230 5558. 313 | 404, 22 | 292,968 | 272,677 | 287,432 | m 103 


A 


1 373. 986 


1 Subject to revision. 


Mine production of recoverable lead 1n the principal lead-producing districts of the 
United States, 1929-36, in short tons 


District State 1929 1930 1931 1932 | 1933 | 1934 | 1935 | 1936 


Southeastern Missouri | Missouri.......... 197, 435,198, 622,158, 950,116, 152,83, 970/89, 550,96, 941, 108, 422 
region. 

Coeur d’ Alene region...... Idaho: ec 141, 558/129, 311| 97, 771| 71, 505,73, 926/70, 331/78, 290| 86. 634 
Bingham.................. Utah uu. ita 49, 447) 42, 586) 33,597) 32. 640,33, 030.32, 420/36, 243: 32, 451 
Joplin rezion............... Kansas, Missouri, | 74, 143, 36, 972| 21. 463; 18, 131,25, 137,24, 465.34, 849, 38, 842 

Oklahoma. | | 
Park City region........... Utah... adve 42. 570; 30. 875! 17, 368) 12,653'11, 557/12, 360 13, 180; 17, 421 
Butte n ose tee nd Montana.......... 8, 2391. 2,5140]. ..... 1: 4,185) 5,391,10, 302) (1) 
Rush Valley............... | et A O 11,751; 10.157) 8,773} 7,222) 6,916) 5, 594] 4.907; 8,191 
TADfIGS A PO dó AA 44, 113, 29. 474| 18,427) 9,842| 6,433, 5,715; 5,833] 7,063 
OP VG exes set ety Lio Nevada........... 1,991] 3.622| 4.093|....... 107| 4, 285| 5,519 (1!) 
Willow Creek..............| New Mexico...... 5,720| 5.431; 7,563| 6,449! 7,075, 6, 143| 5,162, 3,746 
Pioche... oo Ser Nevada........... 2.986| 4.568| 2,592 74| 1,620) 4, 644| 4.955) (!) 
Oro Blanco................ Arizona........... (3) (rb DEE NV NUES 1,676) 4,717; ()) 
San Juan Mountains... ..| Colorado.......... 17, 386| 11, 722 908 792;  900| 1,651] 2,428] 3,279 
Central.................... New Mexico......| 3,766! 3,936| 3,420; 3,521| 3, 408| 2, 846; 1,891} 2, 689 
ODE... Gr zd tal em 25 18 13 2 87; 1,349] 2,392; 3,862 
Leadville................ .| Colorado ......... 5.172; 6,808) 1,470 76 505 524! 1, 258| 1.550 
IS Montana..........|]...... | 1,287] 3,480 7411 1,5211 2, 560, 1,121 (1) 
Banner...................- Arizona........... 2, 438 0] RE E 385 e s57) 0) 
Jack Rabbit............... Nevada...........| 2.430) 1, 464 210 14 221 930 R49) () 
Inyo County.............. Califoruia......... 6701 1,711| 1,765; 1,102| 301 277| 346| (1) 
Upper Mississippi V alley..| Iowa, northern 1,536| 1,537 952 910} 540) 234) 286 904 

Illinois, Wiscon- 

sin. 
Bisbee (Warren)........... Arizona........... 1, 020 151 252 431 (?) 64 2001 (1) 
Pend d'Oreille............. Idaho............. 563 956} 1,020 576 309 318 189 562 
Eagle County ......- Colorado. ---.--.-. 198! 2,821) 3,816 221 8 52 155 491 
Warm Sprines............. bebe te ere 1.507; 1,793 di A 21 8 32| 2,757 
Cedar Plains............... Aontnpnn. ], 177 120 25 2 ] 2 7 (0 
Barker. ul ee EE NOR 6,1371 4,578 211 V^.) RR 22) (5 
DOoHGe- eat Idaho............. ], 870 829|....... Hoher EEN (2) 
San Francisco. ........-..--. Eta novelas 691; 1.853 LH] MARO. A E 42 
Austinville 3............... Virginia........... (2) (3) (2) (3) (?) (3) (3) (3) 
SE EE Washington... 325 267| 1.257 682, 722] 237) (3) Pini 


New York 


! Data not vet available. 
! Bureau of Mines not at liberty to publish figures. 
3 Not listed according to rank, 
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Lead stocks, as reported by the American Bureau of Metal Sta- 
tistics, are shown in the following table. Stocks of refined and anti- 
monial lead include metal held by all primary refiners and by most 
refiners of secondary material who produce common lead. Foreign 
lead ed in the United States and entered for domestic consumption 
is included. 


Lead stocks at end of year at smelters and refineries in the United States, 1929-36, 
in short tons 


1929 1930 1931 1932 1933 


Refined pig lead..................... 41,728 | 95, 524 |147, 466 |164, 722 |191. 624 1223, 593 |215, 595 | 165, 159 
Antimonial lead..................... 9,350 | 7,723 | 4,187 | 11,435 | 11,457 | 10, 437 | 6,711 6, 697 


51,076 |103, 247 |151,653 ,176, 157 1203, 061 


—— A q A -- | e | - ————— 
PP Pd rr a Le a SS oe 


Lead in ba<e bullion: 


At smelters and refineries........| 8,313 8,171 | 12,952 | 13.911 | 12, 786 6,045 | 15, 072 9, 187 
In transit to refineries........... 7.116 4, 261 2.971 1, 302 2, 191 1, 528 1, 860 1, 070 
In process at refineries........... 16,089 | 14, 368 | 10,228 | 10,720 | 10, 403 | 11,567 | 16, 233 14, 100 


——— ——MM—| I ——M—— o —ÓÁ— o eee ILLI | ee 


Lead in ore and matte and in process 
at smelters........................ 28, 299 | 23,697 


110, 893 |158, 744 


40,185 | 61, 206 | 67, 263 | 60,699 | 58,582 | 50.098 


217, 989 GE 295, 704 |313, 869 |314, 033 | 246, 311 


Substantial progress was made in 1936 in liquidating the large 
stocks of refined lead accumulated from 1929 to 1934. "The tonnage 
on hand at the close of the year was equivalent to about a 3-month 
supply at the average rate of domestic shipments during the last. 4 
months of 1936. Although stocks are considerably above normal, 
the large quantity of metal available for immediate delivery is strongly 
held and early in 1937 aided in preventing a run-away price situation 
when the speculative market reached its height. 

Virtually no published data are available on stocks held outside 
of the United States. The British Metal Corporation, in its annual 
review of the lead industry issued in January 1937, stated that stocks 
were low (less than a 1.5-month supply). The extremely rapid rise 
in the London price precipitated by the speculative buying wave in 
the first few months of 1937 indicates that prompt supplies were 


far from plentiful. 
DOMESTIC CONSUMPTION 


New supply.—The following table shows the refined primary lead 
available for consumption from 1929 to 1936. The computation 
does not take into account variations in producers’ stocks, and as 
these have changed considerably during the past 8 years the quantities 
shown do not indicate the true trend in the actual consumption of 
new lead. The supply available for consumption in 1936 was 20 
percent greater than in 1935 but was equivalent to only 55 percent 
of the 1925-29 average. As total consumption of lead advanced 18 
percent in 1936, it is evident that more of the increased demand was 
supplied by primary than by secondary metal. 
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Refined primary pig lead available for consumption in the United States, 1929 and 
1981-36, in short tons 


— 


—— | ————— | —— [| —— Eed | —————— eee 


Supply: 
m in bonded warehouse Jan. 1........ 4,189| (1) (1) (1) 0) e (1) 
Imports... eso io 1, 658 10 44 109 283 , 3221 2,500 
Production.....-....----...----..s+------ 774, 633} 442, 764| 288, 361] 273, 579| 311, 236| 324, 560) 399, 156 
780, 430| 442, 774| 288, 405| 273, 688} 311, 519) 325, 882) 401, 746 
—€— == [=== - A 
Withdrawn: 
Exports BL ccoo... «| 78,251] 21,665| 23,516| 22,835}  5,909| 6,982 18, 314 
Stock in bonded warehouse Dec. 31. ....| 1,328| (1) (1) (1) (1) (1) (1) 
74,579, 21,065| 23,516) 22,885|  Á5,900| 6,062; 18, 314 
€ == 5 A 2 A 2 
Supply available for consumption. ........... 3706, 851|3421, 100]? 264, 889|3 250, 853/3 305, 610/1318, 900) 383, 482 


1 Stocks of pigs, bars, etc., in bonded warehouse included with base bullion. (See table on p. 183.) 
3 Includes small quantities of foreign lead reexported. 
! Revised figures. 

Consumption by uses.—Owing to the e return of secondary lead 
from lead-consuming industries, the total consumption of pig lead 
greatly exceeds the supply of new lead available. "The following table 
gives the American Bureau of Metal Statistics estimate of the total 
consumption of lead by industries, 1929-36. 


Lead consumed in the United States,! 1929-86, in short tons 


Purpose 1029 1930 1931 1932 1033 1934 1935 1936 
White lead. .................. 119,700 | 83,900 | 77,500 | 54,500 | 59,100 | 64,500 | 80,000 | 85,500 
Red lead and litharge......... 0,000 | 32,000 | 18,000 | 32,000 | 38,000 | 42,000 | 47,500 | 54, 000 
Storage batteries.............. 210,000 | 163,000 | 157,000 | 138,000 | 147,000 | 163,000 | 175,000 | 191, 000 
able covering............... ; 208,000 | 117,000 | 55,500 | 31,400 | 35,200 | 38,900 | 61,400 
Building. .......--.---------- 96,000 | 67,000 | 40,000 | 22,000 | 26,000 | 30,000 | 32,000 | 40,000 
Automoblles.................. 18,000 | 11,000 6, 000 8, 500 5, 000 7,900 | 10,000 | 11,100 
Railway equipment.......... 5, 700 b, 200 1, 000 300 200 1, 100 500 2, 400 
Bhipbullding................. 3 500 400 200 100 200 200 200 
Ammmunition................. 41,100 | 33,300 | 20,700 | 23,300 | 32,800 | 34,800 | 29,200 | 32,500 
Terneplate. .................. 4, 2, 700 2, 200 1, 400 2, 500 2, 600 4, 700 6, 200 
Colt ds 39,800 | 26,000 | 20,000 | 14,000 | 22,500 | 16,200 | 15,900 | 28, 500 
Bearing metal................ i 20,000 | 12,000 | 10,000 | 11,400 | 12,100 | 13,000 | 10,500 
BOLO unas ida 37,000 | 27,000 | 20,500 | 14,000 | 16,000 | 16,000 | 20,000 | 22,000 
T metal................... 18,000 | 16,000 | 14,400 | 10,800 | 11,000 | 13,000 | 15,000 | 17,000 
Wee Jace TN 31,500 | 21,000 | 15,000 | 10,000 | 12,000 | 10,000 | 12,000 | 13,500 
Castings........._..-..-...-.- 18,000 | 12,000 7, 000 5, 000 b, 000 5, 000 5, 000 5,750 
Other uses. ................... 50,000 | 40,000 | 30,000 | 22,200 | 30,000 | 35,000 | 40,000 | 46,000 
972,300 | 768, 600 | 567,700 | 416,700 | 449, 500 | 488,000 | 538, 900 | 633, 550 


1 Source: American Bureau of Metal Statistics. These estimates are for the total consumption of lead 
irrespective of whether its origin be primary or secondary. Antimonial lead is included. 


The total industrial use of lead increased 18 percent in 1936 but 
was still 35 percent below the 1929 record. All major uses increased 
in 1936 over 1935, and percentage gains for cable covering and building 
showed up exceptionally well. Compared with 1929, however, these 
two uses still lag far behind. The increased use of lead in foil was due 
partly to greater use of lead-tin foil in cigar wrappings, for which it is 
especially suitable because of its resistance to corrosion from the alka- 
loids in the tobacco. The added resistance to corrosion and strength 
of tellurium lead are increasing the use of this alloy. 

To assist the consumer in obtaining lead products of standard qual- 
ity, the Lead Industries Association La adopted a Seal of Approval, 
effective January 1, 1937. The seal is available to manufacturers 
whose products meet the standards set up by the association for lead 
pipe, lead traps, and bends. 
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PRICES 


The two major markets for lead in the United States are New York 
and St. Louis; much of the lead produced in the United States is sold 
at prices based on quotations in these markets. The New York quota- 
tions are influenced to some extent by the lower prices usually prevail- 
ing on the London market, so that the New York price seldom exceeds 
the St. Louis price by as much as the freight differential, normally 
0.35 cent & pound. 

The New York quotation for lead in 1936 averaged 4.71 cents per 
pound, an increase of 16 percent over the 1935 average of 4.06 cents 
and 31 percent below the 1929 average of 6.83 cents. At the beginning 
of the year the price stood at 4.50 cents, where it remained until the 
latter part of February, when it was raised to 4.60 cents. Despite & 
substantial increase in stocks during the first 6 months and a subse- 
quent decline following active buying in July, August, and September 
there was no further change in price until October, when domestic 
shipments approached predepression averages. From then until the 
close of the year the price was carried steadily upward by continued 
domestic consumption at high levels, threatened shortage of supplies 
by shut-downs due to strikes at some mines in the West, and the boom 
market in London. On December 31 the price was 6. 03 cents, the 
highest since February 1930. 


Arerage monthly and yearly quoted prices of lead at St. Louis, New York, and London, 
1934-36, in cents per pound ! 


1934 1935 1936 
Month 

8t New Lon- St New Lon- St. New Lon- 

Louis | York don Louis | York don Louis | York don 
Janus y... ..-------2---- 3. 90 4. 00 2. 55 3. 54 3. 69 2. 25 4. 35 4. 50 3. 41 
February ...2-«-..-.--+---=- 3. 90 4.00 2 61 3. 38 3. 53 2. 22 4. 37 4. 52 3. 58 
E d EEN 3. 90 4. 00 2. 63 3. 43 3. 58 2.35 4.45 4. 60 3. 69 
ADE Se 25e tea SERM 4. 4. 18 2. 65 3. 54 3. 69 2. 64 4. 45 4. 60 3. 55 
EN EE 3. 09 4. 14 2. 52 3.81 9. 96 3. 02 4. 45 4. 60 9. 45 
BU EE 9. 82 3. 98 2. 49 3. 87 4. 02 3. 03 4. 45 4. 60 3. 40 
A eg 3. 3. 77 2. 43 3. 97 4. 12 3. 20 4. 45 4. 60 3. 55 
AUEUSL. EEN 3. 60 3.75 2. 45 4.10 4.25 3. 50 4. 45 4. 60 3. 76 
September.................. 3. 54 3. 69 2. 32 4. 26 4.41 3. 58 4. 45 4. 60 4.05 
October..................... 3. 51 3. 66 2. 28 4. 36 4. 51 3. 99 4. 49 4. 65 4. 03 
November.................. 3. 42 3. 57 2. 32 4. 35 4. 50 3. 94 4. 96 5. 14 4. 74 
ene EE 3. 45 3. 60 2. 28 4.35 4. 50 3. 70 5. 40 5.57 5. 60 
Average.............. 3. 73 3.86 | 22 46 3. 91 4.06 | 23.12 4. 56 4. 71 23.91 


1 8t. Louis: Metal Statistics, 1937, p. 399. Average daily quotations of soft Missouri lead, f. o. b. St. 
Louis (open market), as reported daily in the American Metal Market. 
New York: American Metal Market, dally issues. Pig lead, New York (outside market), prompt ship- 
ment from West. f 
London: Metal Statistics, 1937, p. 403. Average price of foreign lead. Price per long ton, as published 
ns ria Statistics, converted to cents per pound at average exchange rate reported by the Federal Reserve 
oard. 


3 London quotations in pounds sterling per long ton, as follows: 1933, £11.6708; 1934, £10.9333; 1935, 
£14.2375; 1936, £17.6000. 


The London quotation for 1936 (United States exchange basis) 
averaged 3.91 cents per pound, the highest since 1930. The differ- 
ential between New York and London in 1936 averaged 0.80 cent per 
pound in favor of New York. During the latter half of the year, 
however, the price advance in London was more pronounced than in 
New York owing to & more favorable stock position abroad, cessation 
of supplies from Spain caused by the civil war, and threatened curtail- 
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ment elsewhere on account of labor troubles. In consequence, 
London set the pace in the upward swing, and by December the London 
quotation actually exceeded the New York. At times the differential 
in favor of London was high enough to make exportation from the 
United States profitable. On December 31, the London quotation 
was equivalent to 6.21 cents per pound, compared to 6.03 cents at 
New York. 


FOREIGN TRADE? 


The foreign trade of the United States in lead consists largely of 
imports of ore and base bullion, which are smelted and refined in 
bond, and the export of this lead either as refined lead or in manufac- 
tured products. Since 1927, however, this trade has declined. In 
1936 only 23,615 short tons of lead in ore, base bullion, and refined 
and scrap lead were imported, compared with 161,389 tons in 1927; 
exports of refined lead decreased from 125,267 to 18,314 tons. During 
the same period lead exported in manufactures with benefit of draw- 
back declined from 12,004 to 7,735 tons. 

Imports.—Total imports of lead in ore and matte, including imports 
for immediate consumption and entries for warehouse, increased 
slightly. Larger receipts from Mexico, Canada, and Peru were offset 
by smaller shipments from Newfoundland and Chile. Imports of 
base bullion virtually ceased, but imports of refined lead, which for 
several years were only a few hundred tons, increased to 2,590 tons 
in 1936. "Total imports of lead decreased 2 percent and were only 
20 percent of the 1929 total. 


Total lead imported into the United States, 1930 36, by classes, in short tons! 


Leadin | Leadin | Pigs, bars. | Total lead 


Year ore and base bul- | sheets, and 
matte lion old content 
Er A EE C IN 39, 377 38, 630 209 78, 216 
lOS GE ew. ele Er cA Ni toil dum 20, 888 32, 820 110 ^3, 218 
1042: 2:52: 2 A etui ue ML 21, 001 13, 462 44 34, 507 
TOSS ec Lerner IAULIG A ed E O A 5, 958 1, 557 109 7, 054 
on Mp IH 10, 611 2, 450 283 13, 344 
Ee Ee eee one A A IAN 20, 025 2, 592 1,322 24. 039 
UI A E ee esl es 20, 113 312 2, ^90 23. 615 


! Data for 1934-36 include lead imported for immediate consumption plus material entering the country 
under bond, as do figures for earlier years. 
2 Reclaimed scrap, etc. No imports of pigs, bars, ete., were recorded for 1931. 


Total lead imported into the United States, in ore, base bullion, and refined, 1930-36, 
by countries, in short tons ! 


New- 


> South H Other 
Year Canada | Mexico ins egen? Europe GO CELER Total 
Ke 17, 265 a AAA 22, 472 113 1, 642 78, 216 
KK e A e este bte a 2, 618 38, 706 9,70 di ee 15 53, 218 
Idi ee 2, 4^9 13, 545 10, 598 2,811 5, 053 41 34, 507 
A A 1, 629 2.154 |.......... 1, 455 2, 368 18 1, 654 
IUS EE aia arts 1, 160 3, 270 3, 357 5, 455 n 35 13, 344 
557 cheated us EE 236 9, 7N6 6, 837 6, 643 512 25 24, 039 
1990... iu or E xoc Rated esi. 1, 692 10, 501 3, 955 6, 561 341 265 23, 615 


! Data for 1934-36 include lead imported for immediate consumption plus material entering the country 
under bond, as do figures for earlier years. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Total lead imported into the United States, in ore and matte, 19380-36, by countries, 
in short tons ! 


Country 1930 1931 1932 1933 1934 1935 1936 

CANA Fo ee ee eee ee eat 17, 257 2, 614 2, 459 1, 629 902 58 1, 419 
E IA POP RPM CS 3, 313 ], 866 2, 211 651 1, 443 1, 102 574 
E A A A AI 16, 341 6, 495 195 862 1, 283 7, 980 10, 462 
Newfoundland. _.....................-..-----|_------- 9, 708 | 10,595 |........ 3, 357 6,818 3,955 
erti A eet 831 194 477 522 | 3,545 | 3,716 4, 007 
SICUBI eco A a ee EA 5, 024 2:209 EE, mL o status 
Other countries. occ 1, 635 11 37 2 81 345 296 


39,377 | 20,888 | 21,001 | 5,958 | 10,611 | 20,025 | 20,713 


1 Data for 1934-36 include lead in ore and matte imported for immediate consumption plus material enter- 
ing the country under bond, as do figures for earlier years. 


Total lead imported into the United States, in base bullion, 1930-36, by countries, in 
short tons ! 


Country 1930 1931 1932 1933 1934 1935 1936 
AL O REX 20, 350 32, 210 13, 340 1, 281 1, 987 1, 746 39 
PP 6 oo ae has 18, 280 110 121 306 463 784 52 
Other countries.. ..............]........ loco | OA GE O 162 21 
38, 630 32, 320 13, 462 1, 587 2, 450 2, 692 312 


! Data for 1934-36 include lead in base bullion imported for immediate consumption plus material entering 
the country under bond, as do figures for earlier years. 


Lead remaining 1n warehouses in the United States, Dec. 31, 1930-36, in short tons 


[Stated in the form in which the material was entered for warehouse] 


Lead in | Lead in Lead in | Lead in 
Year ore and | base bul- Year ore and | base bul- 
matte lion ! matte lion ! 
A A T EEA 39, 516 5, 642 (iv A A E P 15, 7 606 
A S E E 52, 849 5, 343 19394. A a 22, 598 2,173 
KI EE 42, 314 3, 769 ME 33, 401 1, 930 
E A O eI Ses 21, 540 1, 058 


1 Pigs, bars, sheets, and old included with base bullion. 


Lead imported for consumption in the United States, 1930-36, by classes 


Lead in ore and Lead in base Pigs, bars,and | Sheets, pipe, Not 
matte ! bullion old and shot ather- 
i Total 
Year An a |! OWI value 
speci 
Short Short Short Short fied 
tons Value tons Value Cons Value tous Value 
1930. ....... 15, 458 |$1, 461, 350 | 10, 423 |$1, 127, 920 571 ¿$60, 493 454 |$78, 737 |$87, 612 |$2, 816, 112 
1931........ 10,7 1 1, 194, 191 | 10, 436 671, 002 310 |11,763 423 | 60,536 | 49, 990 | 1, 977, 482 
¡E AAA 9, 647 863, 135 2,574 131, 579 44 2, 031 543 | 53, 510 | 14,948 | 1,065, 103 
19u33........ 19, 239 | 1,154, 093 306 31, 700 45 2, 199 518 | 45,378 | 13,578 | 1, 246, H8 
1934........ 10, 760 558, 555 2, 220 117, 729 ? 285 1210, 678 286 | 35,130 | 12, 940 735, 035 
1935........] 8,273 258, 954 1, 154 66, 559 1,590 | 99, 790 404 | 51,979 | 12, 484 459, 775 
1936........ 5, 836 225, 568 763 45,340 | 2,320 121,148 304 | 38,546 | 12, 729 443, 331 


1 Classification as follows: Jan. 1, 1929, to June 17, 1930, “Lead in ore and matte”; June 18, 1930, through 
1936, "Lead in ores, flue dust, and mattes, n. s. p. f." 
2 Reclaimed scrap, etc. No imports of pigs, bars, etc., recorded for 1931 and 1934. 
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Miscellaneous products containing lead imported for consumption in the United 
States, 1930-36 


Babbitt metal, solder, white metal, 
and other combinations contain- | Type metal and antimonial lead 


ing lead 
Year 
Gross Lead Gross Lead 
weight content Value weight content Value 
(short tons) ¡(short tons) (short tons) (short tons) 

TU EEN 1, 399 530 $593, 103 328 275 $32, 934 
LOS A eee nes Coho oe eee 900 310 435.514 WEEN VE EE 
UK el EE 498 191 143, 662 6 5 479 
lU ds A si oe E eo eset 349 51 30, 623 25 21 1,076 
A E AA 709 102 71,505 112 94 6, 784 
1930 o ere 128 24 44, 269 534 445 36, 453 
UE APRES 334 67 112, 205 456 400 34, 604 


Eirports.— Exports of refined lead nearly trebled in 1936, and Mexico 
and Japan imported virtually the entire increase. Exports credited to 
Mexico, however, probably represent shipments destined for other 
coun Very little, if any, of the lead exported in 1936 was domestic 
metal. 

Refined lead ! exported from the United States, 1930-36 


Pigs, bars, and old Foreign lead | Pigs, bars, and old Foreign lead 


exported in exported in 
AAA | manufactures oT manufactures 
Year | SE ponent Year I pene 
; t V of drawbac of drawbac 
Short tons | alue (shart tons) Short tons Value (short tons) 
1930........ 48, 307 | $3, 904, 213 12, 161 || 1934........ 5, 909 $305, 994 7, 472 
193]........ 21. 665 1, 241, 881 10, 503 || 1935........ 6, 982 472, 017 8,995 
1932........ 23. 516 L 069, 697 7, 220 || 1936........ 18, 314 1, 390, 632 7, 135 
1933........ 22, 835 834, 589 6, 508 


! Includes small quantities of foreign lead reexported. 
Refined pig lead * exported from the United States, 1930-36, by destinations, in 


short tons 
Destination 1930 1936 
COUNTRY 
Argentina... s. 934 3 
ERAN rie ae 874 795 
(RT TEE 44 
PANO: ices bole See x S001) IIB — 2294 EE, A EE, AS 
Gerinany.................. 823 2 
E lA EE 15, 653 8, 628 
ED soos. coe ee ve orc 40 8, 049 
Netherlands.................... 22-1]  - AE[|: — Ad o — .X*p o — 8d 
Philippine Islands............. 543 223 
Sweden. cecasaccu o Sé eine 7, 957 5 
United Kingdom............... 9, 157 123 
Uruguay.......................| 364] £145] | 8| | 140|  2P?31| 11D2|.......... 
ÉITER 9, 330 442 
48, 307 18, 314 
CONTINENT IL————[—————————I[————[——————ÉL————dI[É————L—É— 
North America................. 318 8, 283 
South America................. 2, 442 1, 021 
EUTODU C uo ecom rere sap exe 27, 890 133 
P RUIN NR on 17, 259 8, 565 
Africa and Oceania............. 12 
48, 307 18, 314 


1 Includes small quantities of foreign lead reexported. 
2 Less than 1 ton. 


TECHNOLOGY 


Mining.—The lead industry advanced rapidly in the use of 
mechanical loading equipment. The mines of the Southeastern 
Missouri district are now virtually on a 100-percent mechanized 
basis, and many lead and lead-zinc mines in the Eastern and Western 
States are equipped with mechanical shovels and scrapers. A survey 
recently conducted by the Bureau of Mines ? indicates that there is 
much interest in mechanical loading and that such equipment has a 
large potential use. 

Stope filling by means of a free-flowing mud dropped from the 
surface through raises has been adopted at the Sullivan mine in 
British Columbia. Excess water is drained off the bottom of the 
stope. The mud is expected to set sufficiently to permit easy mining 
of adjacent pillars. 

Milling —A total of 335,889 short tons of lead flotation concen- 
trates was produced in the United States in 1936 (exclusive of the 
Tri-State and Wisconsin districts), according to the American Bureau 
of Metal Statistics. The average lead content was 59.28 percent 
compared with 60.19 percent in 1935 and 54.81 percent in 1929. 
According to Pallanch,* modern flotation practice is governed largely 
by economic considerations and educa high-grade metallurgical 
results are not justified under conditions imposed by smelter contracts, 
freight rates, and prices. 

A new edition of Flotation Plant Practice by P. Rabone was pub- 
lished in 1936. 

Smelting.—Of outstanding interest is the new volume on Metal- 
lurgy of Lead and Zinc issued early in 1937 as volume 121, Trans- 
actions of the American Institute of Mining and Metallurgical 
Engineers. The book presents a complete summary of the present 
status of lead metallurgy. 

In reviewing the progress of lead metallurgy in 1936, Hayward $ 
points out that increasing supplies of precious-metal concentrates at 
some plants have so reduced the lead content of the charge that some 
bullion has to be recirculated to collect the precious metals. The 
advantages of a larger number of tuyéres with smaller diameter, as 
demonstrated at Trail, British Columbia, have resulted in their use 
at other plants. 

À unique process for the simultaneous production of lead and sulphur 
by electrolysis of galena is being tested in North Wales. In a semi- 
comercial: plant 300 tons of lead 99.95 percent pure and 40 tons of 
sulphur 99.5 percent pure have been produced. The operation is 
conducted in what is described as a “fused chloro-sulphide melt." 
The principal advantage claimed for the process over smelting is that 
it eliminates the sulphur-disposal problem.* 

Processes used in the recovery of lead from battery scrap and residues 
were rure AA Thews in the January 1937 issue of Canadian 
Chemistry and Metallurgy. 


WORLD ASPECTS OF LEAD INDUSTRY 


International cooperation.—The informal agreement of July 1935, 
under which certain producers agreed not to increase production 


3 Plein, L. N., Berquist, F. E., and Tryon, F. G., Mechanical Loading Underground: Eng. and Min. 
Jour., vol. 138, no. 5, 1937, p. 241. ` 

* Pallanch, R. A., Factors Governing the Separation of Lead and Zinc in Ore by Flotation: Min. and 
Met., vol. 17, no. Wed? pp. 386-389. 
! Hayward, Carle R. e MEO Lead: Min. and Met., vol. 18, no. 361, January 1937, p. 18. 
* Chemical Engineering and M Review, vol. 29, no. 341, Feb. 8, 1937, p. 195. 
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without due notice to each other, apparently was continued in 1936. 
The latter part of the year the Lead Industries Development Council, 
an organization of British producers, established a Technical Infor- 
mation Bureau in London to promote the use of lead. 

World production.—World smelter production of lead increased 6 
percent in 1936 and was equivalent to 82 percent of the record output 
in 1929. Production increased 23 percent over 1935 in the United 
States and 1 percent elsewhere. The domestic output constituted 
only 57 percent of the 1929 total, whereas that of the rest of the world 
was 97 percent. The United States continued as the leading producer 
and contributed 25 percent of the 1936 total. The 10 other leading 
producing countries and the proportion of the world total each con- 
tributed in 1936 were as follows: Mexico 15 percent, Australia 13, 
Canada 11, Germany 10, India (Burma) 5, Belgium 5, U. S. S. R. 
(Russia) 3, Spain 3, Italy 3, and Tunisia 1. Of these, Australia, 
Spain, and Tunisia experienced substantial declines, whereas Mexico, 
Canada, Germany, and the U.S.S. R. (Russia) made notable increases. 
India and Belgium increased their production slightly in 1936, and 
Italy reduced her output moderately. Among the minor producers, 
the United Kingdom declined sharply, and Peru, Japan, and France 
increased their output appreciably. Production in the British Empire 
was about 450,000 metric tons in 1936, a decrease of 4 percent from 
1935. The Empire share of world output was 31 percent in 1936 
compared with 22 percent for the 5-year period, 1925-29. 


World production of lead, 1929 and 1931-36, in metric tons! 
[Compiled by R. B. Miller] 


Country 1929 1931 1932 1933 1934 1935 1936 
Argentinas eoo Lo SE 9, 020 609 3, 481 2.799 5,047 4, 103 (3) 
Australia Kent eher 180, 358 152, 850 189, 347 208, 558 199, 151 221, 431 196, 712 
AUSSIE A iato ore c 6, 560 6,117 1, 986 4, 626 5, 629 8, 018 &, 732 
Belgium........................ 82, 850 70, 850 64, 160 69, 390 74, 750 68, 980 69. 200 
(andi. o sees ose cee 138,095 | 126,301 114,820 | 115,469 | 142,635 | 153,808 164, 857 
AAA enm rms 2, 190 2, 500 2, 728 3, 844 1, 665 e) (2) 
A foo an ok Tele Dr beu 333 97 453 784 1, 806 1,728 (1) 
Czechoslovakia................- 4, 609 3. 569 4, 124 3,811 4. 066 4, 805 (3) 
France.. Qni co de 20, 358 19, 100 19, 600 20, 400 17, 867 5, 600 7, 200 
Germany 3......... LLL. LL cL... 97, 900 101, 300 95, 216 116, 600 119, 980 122, 300 144, 762 
Greece. ........-.---------.-e. 5, 361 6, 707 6, 482 8, 205 8, 899 6, 422 (2) 
MOER earen ee cu 109 Ee T 42 14 26 
India (Burma)................. 81, 521 75, 985 72, 345 73, 201 72, 968 73, 217 74, 329 
Indochina... 2... 17 6 16 18 15 18 (2) 
(deeg 22. 650 24, 882 31, 471 24, 756 47, 843 42, 551 40, 500 
Japan se Seo ute Be ge ee ter st 3, 374 4.070 6,415 6, 825 1,039 7,442 8, 021 
NIGXICO EE 239, 952 210, 427 132, 890 118, 460 165, 416 178, 923 214, 376 
Northern Rhodesia............. PGE Ws kc AAA 75 187 185 305 
NOT WAY ccoo 4 300 347 435 365 333 577 (2) 
POR se e cl at oar oak 19, 445 252 321 497 ]. UYS 6, 452 8,817 
Poland. I hv Lore 35, 789 31, 380 11, 902 12, 065 10, 350 18, 819 15, 021 
Portugal ut 96 108 109 70 GAS eM (2) 
Rurmania....................... 565 1, 314 1, 938 4, 082 4, 382 4, 557 (1) 
South- West Africa 3... 2. 502 2, 641 1, 044 408: 13. c nus EE A 
al A AN cc ed 142, 753 109, 630 105, 370 88, 354 12, 151 70, 823 46, 600 
A AS 18, 850 19, 112 14, 082 14,873 27,311 25, 388 20, 350 
PIERCY ou Biereg 7,324 PASE (rk ERES" AA LEE EE (2) 
U. S. S. R. (Russia)............ 8 6.200 15, 494 18,717 13, 671 27,184 44,853 50, 800 
United Kingdom............... 10, 839 10, 723 7, 100 5, 600 9, 100 22, 350 13,747 
United States (refined)?........ 636, 997 74, 224 245, 541 233. 449 281, 300 294, 075 362, 055 
Yugoslavia... Llc. LLL... 9, 471 7, 929 8, 321 6, 336 9, 803 7, 948 5, 804 


-— ——M — |—————— |——————— a | ———— EN — 


1, 788, 000 |1, 385, 000 |1, 160, 000 |1, 158, 000 |1, 319, 000 |1, 395, 000 | 1, 475, 000 


! By countries where smelted but not necessarily refined. 

? Data not available. Estimate included in total. 

3 Exclusive of secondary material (Metallgesellschaft, Frankfurt). 

* Approximate production. 

3 Year ended Mar. 31 of year following that stated. 

* Year ended Sept. 30. 

7 Figures cover lead refined from domestic and foreign ore; refined lead produced from foreign base 
bullion not included. 
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World consumption.—' The American Bureau of Metal Statistics 
reports world consumption of lead in 1936 as 1,596,700 metric tons, 
an increase of 12 percent over 1935 and equivalent to 95 percent of 
the 1929 record. The increase in the United States over 1935, after 
allowance is made for changes in stocks and including secondary and 
antimonial lead produced at primary refineries, was 26 percent com- 
pared with 7 percent elsewhere. Compared with predepression levels, 
however, foreign consumption was relatively much higher, as it actu- 
ally exceeded the 1929 total 12 percent, whereas the United States 
used 33 percent less. According to the American Bureau of Metal 
Statistics Spain was the only important consumer that used less lead 
in 1936 than in 1935, but later information indicates that apparent 
consumption in Italy declined about 33 percent owing to & decrease 
in imports, which were exceptionally high during the latter part of 
1935. Since much of the lead imported in 1935 probably was used 
in 1936, actual consumption in 1936 may have been higher than that 
in 1935. Other important lead-consuming countries showed per- 
centage increases as follows: United Kingdom 6, Germany 20, Japan 8, 
France 2, U. S. S. R. (Russia) 19, and Belgium 12. The United States, 
which used 28 percent of the total quantity of lead consumed in 1936, 
again ranked first in consumption. The other leading consumers 
and the percentage of the total each absorbed in 1936 were as follows: 
United Kingdom 22, Germany 13, Japan 7, France 6, U. S. S. R. (Rus- 
sia) 5, Italy 4, and Belgium 3. 


REVIEW BY COUNTRIES 


Australia.—The 11-percent decrease in smelter output in 1936 was 
due to a decline in production of lead at Port Pirie. The 1935 out- 
put at this plant was unusually large owing to the smelting of stocks 
of ore accumulated in previous years. 

Crude ore raised from the Broken Hill mines in 1936 totaled 1,350,- 
000 long tons, an increase of 42,700 tons over 1935. Production of 
lead concentrates increased from 243,800 long tons in 1935 to 256,000 
in 1936. In addition to the four principal producers, Broken Hill 
Proprietary Co., Ltd., resumed operations in March after a shutdown 
of several years. The British section of the North mine was put into 
operation in August. A new treatment plant, with a monthly capac- 
ity of 50,000 tons of ore, will be installed at the North mine. 

Output of lead bullion from Mt. Isa increased from 33,100 tons in 
1935 to 35,382 tons in 1936. During the year an application was 
made to the Commonwealth for a concession to build a railway from 
Mt. Isa to the Gulf of Carpentaria, thereby reducing the rail haulage 
from 603 miles to 200 or 300 miles. 

The new smelting plant of Wiluna Gold Mines, Ltd., at Wiluna, 
Western Australia, for the treatment of antimonial-lead flotation 
concentrates, made its first run on October 2. The plant has been 
described by Ling.’ 

Exports of pig lead from Australia declined from 189,000 tons in 
1935 to 176,000 tons in 1936, and shipments of ore and concentrates 
increased from 18,000 to 31,000 tons. Both metal and ore are sold 
chiefly in the European market. 


7 Ling, E. 8., Wiluna Gold Mines Smelting Plant; Canadian Min. Jour., vol. 58, no. 5, 1937, pp. 235-240, 
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Belgium.—Refined lead production in Belgium is derived from 
foreign ores and base bullion. In 1930, 99,900 metric tons of lead 
ores and 35,200 tons of pig lead were imported. Yugoslavia, Sweden, 
Canada, South America, and Australia were the principal sources of 
the ore, and Mexico supplied most of the pig lead. Imports of ore 
were 17 percent more than in 1935 and imports of metal 55 percent 
more. About 57,000 tons of pig lead and 8,000 tons of lead in sheets, 
pipe, etc., were exported in 1936. 

Canada.—Mine production of lead in Canada in 1936 was 191,400 
short tons, an increase of 13 percent over 1935. British Columbia 
produced 98 percent of the total, with Yukon and Northwest Terri- 
tories, Quebec, and Nova Scotia Sud fund 1,000 tons each. 
At the Sullivan mine of the Consolidated Mining & Smelting Co., 
Ltd., the principal producer in British Columbia, the concentrator 
treated 1,901,000 short tons of ore which yielded 253,154 short tons 
of lead concentrates; 227,000 tons were produced in 1935. Produc- 
tion at the Trail smelter, the only active lead smelter in Canada, 
reached an all-time high and costs an all-time low. Lead recoveries 
were slightly lower than in 1935. "The Tetreault mine in Quebec 
made the entire output from that Province, the Stirling mine that 
from Nova Scotia, and the Mayo camp that from Yukon. 

Exports of refined pig lead amounted to 161,000 short tons com- 
Saeed with 141,000 tons in 1935; the United Kingdom took 100,000 
tons and Japan 49,000 tons of the 1936 total. Shipments to the 
United Kingdom were 7 percent higher and those to Japan 42 percent 
higher than in 1935. Exports of lead in ore dropped from 5,700 to 
4,700 short tons. 

France.—France ranks fifth in lead consumption and depends 
largely on foreign lead for its supply. Consumption was 93,100 
metric tons in 1936, an increase of 2 percent over 1935. Imports of 
refined pig lead declined from 82,000 metric tons in 1935 to 79,500 
tons in 1936. In addition, 6,100 metric tons of bullion were imported 
in 1936 compared to 3,600 tons in 1935. "The principal sources of 
refined and crude lead in 1936 were Spain, 26 percent; Belgium and 
Tunisia, 23 percent each; and Mexico, 20 percent. More than 40,000 
metric tons of lead ore were imported in 1936 compared with 7,000 
tons in 1935, and 9,600 tons were exported. Other lead exports were 
relatively unimportant. 

In October the French Government suspended subsidies to lead 
mines, owing to the substantial rise in prices. Operation of the 
Pennarroya smelter at Noyelles-Godault was begun in October. Its 
initial capacity 1s stated to be 40,000 metric tons of metal a year, and 
an increase to 60,000 tons is contemplated. 

Germany.— Consumption of lead in Germany increased from 172,000 
metric tons in 1935 to 207,000 in 1936; most of the increase was due 
to the rise in smelter output. Imports of pig lead were 69,000 tons, 
of which Mexico supplied 40,000 tons. Exports declined from 4,000 
tons in 1935 to 1,000 in 1936. Imports of lead ore &mounted to 
99,000 tons compared with 84,000 in 1935. Newfoundland, Yugo- 
slavia, South America, Australia, and the United Kingdom were the 
principal sources. Apparently domestic mines supplied only 60 per- 
cent of the smelter output in 1936. Lead mining is conducted under 
Government subsidy, and the use of lead is rigidly restricted by 
Government rulings. 


Greece.—The Compagnie Française du Laurium produced 4,172 
metric tons of lead in 1936 compared with 4,692 tons in 1935. 

India, Brúwh.—The Burma Corporation, Ltd., produced 104,280 
long tons of lead concentrates containing 66 percent lead and 46 ounces 
of silver per ton compared with 106,000 long tons containing about 65 
percent lead and 43 ounces of silver per ton in 1935. "The output of 
refined lead was 71,915 long tons compared with 70,560 tons in 1935; 
1,240 long tons of antimonial lead were also produced. Exports of 
refined and antimonial lead totaled 70,000 long tons, of which the 
United Kingdom took 47,000 and Japan 12,000 tons. 

Italy.— Although lead production has increased at Italian mines in 
recent years, Italy still depends on foreign lead to & considerable 
extent. Production of lead concentrates totaled 49,875 metric tons 
in 1936, imports 21,571 tons, and exports 4,600 tons, indicating a net 
consumption of 66,846 tons for the year. Thus, net imports accounted 
for 25 percent of the total lead consumed. Production of metal 
amounted to 40,500 metric tons, and net imports were 8,000 tons which 
was 16 percent of the apparent consumption of 48,500 tons. Since 
25 percent of the smelted product was derived from imported ores, it 
follows that foreign materials accounted for 37 percent of Italy’s 
lead consumption in 1936. Consumption of lead in 1935, which was 
exceptionally high, amounted to 72,628 tons—derived from a domestic 
production of 42,551 tons and net imports of 30,077 tons. Import 
duties are 170 lire a ton for lead ores and 450 lire a ton for pig lead. 

. Japan.—In 1936 Japan imported 95,900 metric tons of lead, an 
increase of 6 percent over 1935. Of the 1936 total, Canada was 
credited with 43,500 tons, British India with 13,000, the United States 
with 9,400, and other countries (probably mostly Mexico) with 30,000. 
The Anshan smelter, which began production in the latter part of 
1935, is expected to supply a large part of Japan's lead requirements, 
although large-scale production apparently has not been achieved as yet. 

Merico.—Production of refined lead increased 20 percent in 1936. 
Operation of the smelter at San Luis Potosi was discontinued during 
the latter part of the year because of a strike which lasted 3 months. 
The decline in output at this plant, however, was offset by increased 
production at other plants. Refineries worked at 50 percent of capac- 
ity in 1936. Exports of lead amounted to 210,000 metric tons com- 

ared with 205,000 tons in 1935. Most of the lead exported from 

Texico goes to Europe, but Japan has been a heavy buyer of Mexican 
lead in recent years. Exports of lead bullion to the United States 
for refining virtually ceased in 1936, but ore containing approximately 
9,500 metric tons of lead was E to this country. 

Newfoundland.—Production of lead concentrates in 1936 totaled 
46,000 short tons compared with 48,100 tons in 1935. About 6,000 
tons were exported to the United States in 1936, and the balance went 
to Europe. 

Peru.—Early in 1937 the export tax on lead and zinc, which had 
been suspended for & considerable period, was reestablished. Cerro 
de Pasco is enlarging the capacity of its lead smelter at Oroya to 40,000 
metric tons of refined lead per annum. 

Spain.—The civil war disrupted the Spanish lead industry in 1936. 
Production has been estimated at 46,500 metric tons, a decline of 
about 35 percent from 1935. The annual output has declined steadily 
since 1929, and the 1936 output amounted to only one-third of the 
1929 production. 
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U. S. S. R. (Russia).—Consumption has been estimated at 80,000 
metric tons in 1936, of which approximately 30,000 tons were imported. 
Discovery of a large lead deposit in the Lake Balkhash region was 
reported in 1936. 

United Kingdom.—Apparent consumption of pig lead exceeded all 
previous records in 1936 when 346,000 long tons were used. Produc- 
tion of pig lead declined, but imports increased from 316,000 tons in 
1935 to 356,000 tons in 1936. Australia supplied 49 percent, Canada 
25 percent, and India 14 percent of the 1936 imports. The British 
Metal Corporation, Ltd., estimates that 63 percent of the lead con- 
sumed in the United Kingdom is used in sheet, pipe, white lead, and 
oxide, 21 percent in cable, 6 percent in storage batteries, and 10 per- 
cent in miscellaneous products. 

Mill Close Mines, Ltd., the largest producer in the United Kingdom, 
produced 10,000 tons less in 1936 owing to a fall in the grade of ore. 
Experiments are being conducted with & view to recovering by flota- 
tion the metal content of fines discharged from the mill. Attempts 
to revive lead mining in several of the old districts are being continued. 

The Lead Industries Development Council, an organization of 
British lead producers, established & Technical Information Bureau 
in 1936, the object of which is to develop new uses and to improve old 
uses of lead. The Bureau will also endeavor to encourage standardiza- 
tion of lead products. 

Yugoslavia.—Trepca Mines, Ltd., the largest producer of lead in 
Yugoslavia, treated 600,200 metric tons of ore, from which were ob- 
tained 65,700 tons of 80 percent lead concentrates containing nearly 
27 ounces of silver per ton and 78,100 tons of 50-percent zinc concen- 
trates. Exports of lead ore decreased from 74,900 metric tons in 1935 
to 55,700 tons in 1936. Belgium continued to be the leading importer, 
taking over 35,000 tons, and Italy ranked second with 11,000 tons. 
Zletovo Mines, Ltd., with a reserve of nearly 1,000,000 tons of ore 
containing 11.5 percent lead, 3.5 ounces of silver per ton, and 1.7 
percent zinc, is planning to erect a plant to treat 110,000 tons of ore 
annually for the recovery of lead and silver. Kapaonik Mines is to 
be brought into production in 1937. The ore will be treated at the 
Trepca mill. 
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The zinc industry of the United States enjoyed its fourth consecu- 
tive year of recovery in 1936. Production, consumption, and price 
all increased decidedly over the 1935 figures, and stocks on hand at 
smelters at the close of the year were the lowest since 1928. In con- 
sequence of all these factors, zinc producers experienced their best year 
since 1929. 

The St. Louis quotation for prime western zinc fluctuated between 
a low of 4.75 cents per pound established in July and a high of 5.45 
cents at the close of the year. The average was 4.90 cents compared 
with 4.33 cents in 1935, but the increase was due more to the mainte- 
nance of levels attained during the latter part of 1935 than to the higher 
levels recorded during the last month and a half of 1936. From Jan- 
uary to November quotations moved between the narrow limits of 4.75 
and 4.90 cents. The statistical position during this period undoubt- 
edly justified higher prices, but the unfavorable London market es- 
tablished a definite ceiling for domestic quotations. From January 
to November London prices were 2 cents per pound below the New 
York market. In view of the United States tariff of 1% cents, this 
situation constantly threatened producers with the loss of domestic 
markets to foreign metal, imports of which increased to 11,660 tons, 
the highest amount recorded since the beginning of the century. 
This situation was relieved, however, by the tremendous buying wave 
in Europe, which began in the latter part of the year and continued into 
1937. In March 1937 London prices actually exceeded domestic 
quotations. 

1 This report deals primarily with the smelting branch of the industry. Full details of zinc mining are 


given in the various State reports. Some zinc ore is used directly in the manufacture of zinc pigments. 
(See chapter on Lead and Zinc Pigments and Zinc Salts.) 91 
l 1 
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Improvement in industry frequently is measured in terms of price, 
but it should be remembered that to & large extent price merely 
reflects the balance between production and consumption. Since 
there has been no dearth of zinc production in recent years, the 
increase in consumption has been the significant factor in the recove 
experienced by this industry. In 1936 consumption of zinc of all 
kinds, except rolled zinc, increased substantially. Production of 
rolled products was satisfactory, and the slight decline in 1936 was 
due largely to a recession in the use of glass-jar tops, for which there 
was an unusual demand in 1935. Galvanizing, the principal use of 
zinc, increased 24 percent over 1935, and the use of zinc in brass was 
35 percent greater, due in part to the record sales of brass pipe for 
water lines. Die castings took 30 percent more zinc in 1936 than 
in 1935 and the quantity used for this purpose in 1936 was twice 
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FIGURE 29.—Trends in the zinc industry in the United States, 1900-1936. Imports of slab and sheet dog 
are not shown, as they seldom exceed 500 tons annually. In the last few years, however, they have in- 
creased, and in 1936 amounted to 11,900 tons. 


that so used in 1929. Consumption of primary and secondary slab 
zinc was only 8 percent below the peak established in 1929. 

Outside the United States production and consumption rose to 
higher levels although, as previously mentioned, the price situation 
was not satisfactory. During most of 1936 supplies exceeded demand, 
& situation that prompted British and Belgian producers to attempt 
reformation of the cartel. British participation was offered on the 
basis of KE treatment for producers in the United Kingdom 
in their home markets. With Germany and Italy striving for self- 
sufficiency and France experimenting with higher tariffs, agreement 
on restriction of output was impossible. 'This forced producers in the 
United Kingdom to ask the Government for increased tariff protec- 
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tion. However, with the rapid rise in price and the shortage of sup- 
plies that developed during the latter part of the year, questions con- 
cerning cartel and tariff policies became relatively unimportant, and 
no &ction was taken up to the close of the year. 


Salient statistics of the zinc industry in the United States, 1925-29 (average) and 
1931-86 


Production of primary slab zine: 
From domestic ores.....short tons..| 589, 648| 291,996 207,148, 306,010) 355, 386| 412, 184| 491, 803 
329 


From foreign oe. do....| 12,734|.........]..-..-- 1,172) 8,274] 8,45 

602,382. 291, 996/207, 148| 307, 182} 303,590| 420,634) 492,132 
Electrolytic. ....... percent of total. . 28 M 29 21 28 26 
Distilled os oie oo eda ae de do.... 79 2 89 71 79 72 74 


Production of secondary slab Se eS, - 
ort tons... 380 ,800| 20,000|  48,100| 29,300 400| 68,000 
Stocks on hand at primary smelters i 


Dec. 31......... Ee short tons..| 48,575) 143,592/128,192| 110,487| 124,783|  90,539| 55,500 

Primary zinc available for consumption 
do....| ! 548, 472| 1 315, 328/1216,387| ! 325, 632| 1 345, 914| 1 457, 705| 538, 794 

Price— prime western at St. Louis: 

Average for year..cents per pound.. 6. 76 8.64| 2.88 4. 03 4.16 4.33 4. 90 
Highest quotation............ do.... : 4.12$44| 3.70 5.00 4. 40 4.95 5.45 
Lowest quotation............. do.... E 3.121 2.30 2.55 3. 6734 3. 70 4.75 
Price—yearly average st London.do.... 2.52) 2.12 2. 96 3.07 3. 08 3.31 


Mine production of recoverable zinc 


. short tons.. 410, 318/285, 231| 384, 2901 438, 726) 517,903) ? 578, 149 

Tri-State district (Joplin) 
percent of total. ` 29 34 36 35 37 39 
Western States............... 0...- 30 25 29 29 3l 31 
Othar deer Se do. 41 41 35 36 32 30 


World smelter production of zinc 
short tons. .|1, 435, 00011, 099, 000 eg 1, 292, 00011, 477, 000| 1, 626, 000 


! Revised figures. 
? Subject to revision. 
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Production of primary and secondary slab zinc.—Production of 
primary slab zinc from domestic and foreign ores in 1936 was 17 per- 
cent higher than in 1935 and was equivalent to 82 percent of the 
average output for the 5-year period 1925-29. It exceeded the depres- 
sion low established in 1932 by 138 percent. Less than 0.1 percent 
of the total output in 1936 was derived from foreign ores. Production 
of secondary slab zinc increased 23 percent from 1935 and was 4 per- 
cent above the predepression 5-year average. 


Primary and secondary slab zinc produced in the United States, 1927-86, in short 


tons 
Primary Secondary 
Yer pen 
Redis- 
Domestic| Foreign ! tilled Remelted| Total 
Lu oc e cELs E 570, 960 64, 800 657, 316 
1008. EE 501, 525 70, 700 673, 281 
O CEN 612, 136 65, 400 600, 847 
1930). atomes Sosa eke case TEAMS 489, 361 49, 300 547, 345 
A O N 291, 986 |.......... ‘ 34, 800 328, 796 
Le EE 207, 148 |.......... 3 20, 000 227, 148 
LOSS oe sockets mean duni e 306, 010 48, 100 355, 282 
IOM EE 355, 29, 300 392, 890 
IK ceeodseseilepUssee CUR RESTE 412, 184 55, 400 476, 034 
A ÓN 491, 68, 000 560, 132 


1 All foreign zinc smelted in the United States was derived from Mexican ores. 
1 Includes 22 tons of secondary electrolytic zinc in 1930 and 312 tons in 1931. 
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Distilled and electrolytic zinc.—Of the total output of primary zinc 
in 1936, 74 percent was distilled and 26 percent electrolytic. Pro- 
duction of distilled primary zinc increased 21 percent in 1936, while 
that of electrolytic zinc increased only 7 percent. The latter was 
affected adversely by curtailment of operations in Montana the last 
half of the year owing to shortage of power. Production of redistilled 
secondary zinc increased 47 percent, the larger part of the increase 
being in the output at primary smelters. 


Distilled and electrolytic zinc, primary and secondary, produced in the United States, 
1929-36, in short tons 


APPORTIONED ACCORDING TO METHOD OF REDUCTION 


Redistilled secondary ! 
Electroly- | Distilled |—————T Total 


SC ticprimary| primary At primary | At second- 
smelters lary smelters 
1929. EE 156, 235 469, 212 11, 425 35, 023 672, 705 
Ex Cc cT 131, 166 366, 879 28, 500 26, 349 532, 894 
RTR bes Sa Sot Noe he tS Bo or ee Se te eda ee 81, 898 210, 098 3 5, 343 16, 252 313, 621 
RANA Ao A UE 23, 208 183, 940 ], 596 13, 122 221, 866 
A a EE 88, 315 218, 867 14. 230 15, 857 337, 269 
A EE EE NE hee 76, 657 286, 933 4, 962 14, 729 383, 281 
II a a 6 ES taa 118, 476 302, 158 13, 439 15, 211 449, 254 
A A A E DE E 127,175 364, 957 22, 142 20, 067 534, 341 
APPORTIONED ACCORDING TO GRADE 
Grade A Grade C Grade E 
Year (high- (interme- (brass TEUER (prime Total 
grade) special) western) 
d AAA aeaa 207, 321 27, 430 96, 163 341, 881 672, 795 
T930 eno so 2 see shee cee detec 156, 404 26, 079 93, 270 257, 051 532, 894 
FON oc A O Ee 83, 445 23, 924 73, 274 132, 978 313, 621 
Ve EE 44, 195 13, 295 66. 844 97, 532 221, 566 
WSS ncm ie Teri 104, 842 27, 101 57, 318 148, 008 337, 269 
IU cuan nu ee 116, 720 32, 621 43, 657 190, 283 383, 281 
E ee, eet on 155, 516 49, 118 49, 909 194, 741 449, 284 
A tos cue ccu oum Urs 183, 841 59, 579 65, 728 224, 893 534, 341 


! For tota] production of secondary zinc see chapter on Secondary Metals. 
2 Includes 22 tons of secondary electrolytic zinc. 
3 Includes 312 tons of secondary electrolytic zinc. 


Production of primary slab zinc by States.—Pennsylvania, with an 
increase of 26 percent over 1935, continued to rank first in production 
in 1936, Montana ranked second despite a slight decrease in output, 
Illinois third, and Oklahoma fourth. All the production of Montana 
and Idaho is electrolytic zinc, whereas all the other States shown 
produce distilled zinc. 


Primary slab zinc produced in the United States, by States, 1929-36, in short tons 


Total 
. Arkan- ie ll Mon- | Okla- |Pennsyl-| Other 
Year GC Idaho | Illinois , Kansas tana haria vana ^| States GE 
‘ens Value 
Io... 17. 923 | 16,582 '112,425 | 37,795 |138, 019 |111, 683 | 108,167 | 82,853 | 625, 447 ($82, 559, ONO 
1930. .........- 13, 917 9, 509 |103, 331 | 13, 682 |112, 908 | 79, 742 | 101,916 | 63,040 | 498,045 | 47, 812, 000 
IER, 25. 2: 22222 3, 462 8, 466 | 76, 290 4, 660 | 63,090 | 26, 024 65, 445 | 43,759 | 291,996 | 22, 192, 000 
T032 EE 639 5,955 | 67,610 |........ 17, 250 7. 220 55, 536 | 32, 932 | 207, 148 | 12, 429, 000 
1933. ..........] 9,129 7,686 | 60,140 |........ 80.629 | 52, 000 62, 583 | 35,015 | 307, 182 | 25, 803, 000 
¡CEE DE 11, SOS 9,935 | 55,773 |........ 66,722 | 61,711 | 100,728 | 56,913 | 363, 590 | 31, 269, 000 
¡UA 10, 147 | 12, 448 | 67, 348 |........ 106,028 | 58,612 | 119,452 | 46, 599 | 420, 634 | 37,016, 000 


LOSG AA 18,005 | 21, 223 | 81,174 |........[105,952 | 62, 963 | 150, 425 | 52, 390 492, 132 | 49, 213, 000 
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Secondary zinc.—Besides the redistilled and remelted secondary 
slab zinc (unalloyed) mentioned previously, a large quantity of 
secondary zinc is recovered each year in the form of alloys, zinc dust, 
zinc pigments, and zinc salts. Details are given in the chapter on 
Secondary Metals. 

Byproduct sulphuric acid.—An important by product of zinc smelting 
is sulphuric acid made from the sulphur dioxide gases evolved from 
the roasting of zinc blende. Some of these plants also use large 
quantities of sulphur in addition to blende to utilize a larger proportion 
of their acid-producing capacity. The following table shows the 
production of sulphuric acid at zinc-blende roasting plants from 1929 
to 1935. Data for 1936 were not available at the time this chapter 
was prepared. 


Sulphuric acid (60° B. basis) made at zinc-blende roasting plants in the United 
States, 1929-35 


Macedo zinc Made from sulphur Total 


Value! 


Value ! Short tons Value! Short tons 


Total Average 


per ton 

$6, 230, 417 2, 268, 600 $9. 63 
4, 565, 506 9, 733, 099 9. 63 
3, 347, 077 7, 092, 753 8.78 
1, 559, 204 5, 4, 453, 478 7. 60 
1, 828, 397 4, 505, 301 7. 5A 
104, 380 3, 919, 553 7. 90 
169, 757 4, 926, 029 8.47 


1 At average of sales of 60° acid. 
? Includes acid made from small quantity of pyrites. 
2 Includes acid from small quantity of foreign blende. 


Rolled zinc.—Production of rolled zinc in 1936 decreased 3 percent 
from 1935. Some producers fabricate their rolled zinc into forms 
other than those shown in the accompanying table. In 1936, 11,077 
tons of scrap resulting from zinc-rolling operations were remelted and 
rerolled. Zinc lost in waste products, such as skimmings and drosses 
and pot losses, totaled 1,690 tons in 1936—equivalent to about 3 
percent of the net production of rolled zinc. Of the zinc purchased 
for rolling in 1936, 49 percent was brass special, 20 percent high grade, 
16 percent selected, 12 percent prime western, and 3 percent electro- 
lytic and intermediate grade. Stocks of slab zinc on hand at zinc- 
rolling mills were about 9,500 tons at the beginning and about 7,000 
tons at the end of the year. 
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Rolled zinc produced and quantity available for consumption in the United States, 


1935-36 
1935 1936 
Value Value 
Short Short 
tons Average tons Average 
Total r Total per 


p—s | —— | aa EEN 


Production: 
Sheet zine not over 0.1-inch tbick..| 16,061 | $2, 908, 000 $0. 091 17, 118 | $3, 262, 000 $0. 095 
Boiler plate and sheets over Q.1- 


inch thick... 2o snc rca 1, 011 160, 000 . 079 1, 187 198, 000 . 083 
Strip and ribbon zinc !............ 39, 469 | 5,706, 000 . 072 36, 639 | 5, 554.000 . 076 
Total zinc rolled !............... 56,541 | 8,774, 000 . 078 54, 944 | 9, 044, 000 . 082 
=s AË E a E 

is EE 112 9, 000 |.......... 242 23,000 |.......... 
0 EE 4, 813 755, 000 . 078 4, 483 723, 000 . 081 
Available for consumption............ SIL. Lt AAA WE 50; T03 MM ME 
Value of slab zinc (all grades) .........|..........|]- ...---...-- OMA Y ENERO. PIDEN am . 050 
Value added by rolling................|..........|- -----....-- St WD EE . 032 


! Figures represent net production. In addition, 13,551 tons of strip and ribbon zinc in 1935 and 11,077 
tons of strip and ribbon zinc in 1936 were rerolled from scrap originating in fabricating plants operated in 
connection with zinc-rolling mills. 

Zinc dust.—Commercial production of zinc dust in the United 
States was begun in 1910, and from 1922 to 1927 the annual production 
averaged about 8,000 tons. In 1936, 14,425 tons were produced, an 
increase of 16 percent over 1935 and the largest output ever recorded. 

The zinc content of zinc dust produced in 1936 averaged 97 percent. 
Since 1931 virtually all zinc dust has been produced by redistillation 
of zinc drosses and slab zinc. The production of atomized zinc dust 
for market is relatively small. 


Zinc dust 1 produced in the United States, 1929-36 


rr reece cs | ÀÀ ——— | epee | ee 


et cece $1, 864, 672 . 084 || 1933............. $1, 308, 594 
y oisein 9,237 | 1, 205, 740 .065 || 1934............. ,856 | 1,342, 133 . 062 
LOS AR 10,611 | 1, 148, 152 1935. 2:5 cee 12,453 | 1,574,259 . 063 
1032... 9, 440 900, 796 1936... 1, 957, 300 S 


3 The zinc dust produced is principally “distilled.” Some “atomized” dust was produced in each of 
the years shown except 1934-36, but the B ureau of Mines is not at liberty to publish the figures separately. 
Zinc pigments and salts.—Zinc oxide, leaded zinc oxide, and litho- 
pone are the principal pigments of zinc and chloride and sulphate the 
principal salts. These products are manufactured from various 
zinciferous materials—ores, metal, and secondary substances. Details 
of the production of zinc pigments and salts are given in the chapter 
on Lead and Zinc Pigments and Zinc Salts. 

Mine production.—Mine production of zinc increased 12 percent in 
1936 and was equivalent to about 80 percent of the average pre- 
depression output. While all sections of the country shared in the 
advance, the Central States supplied more than half of the increase 
in tonnage. Oklahoma continued as the principal producer, although 
registering & decline in output. Kansas and Missouri more than made 
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up for this loss, so that the Tri-State district recorded a 19-percent 
rise for the year. In 1936 the district supplied 39 percent of the total 
production compared with 49 percent from 1925 to 1929. Resump- 
tion of operations at Metalline Falls accounted for the larger produc- 
tion in Washington. 


Mine production of recoverable zinc in the United States, 1925-29 (average) and 
1930-36, in short tons 


— — o ——— 1—— | ———À— 


Western States: 


Arizopng. 2.0.. .-------- 2, 628 RBl5-[- ecco EE 6 905 3,337 | 13,950 

California. --..o.0o...o.... 3, 999 |......... 80 |......... 145 361 161 1 
Colorado................. 32, 868 | 36, 259 16, 187 109 1, 285 772 1, 202 1, 172 
Idaho. i ccc rió 29,128 | 37,649 19,569 | 10,252 | 20,968 | 24,799 | 31,053 | 49,500 
Montana................. 72, 519 26, 421 6, 747 2, 197 20, 724 3C, 721 54, 781 | 1 49, 623 
Nevada ista 5, 570 14, 584 10, 431 1 6, 387 13, 040 15, 536 | 115, 785 
New Mexico. ...........- 23,351 | 32,765 | 27,866 | 25,593 | 30,924 | 26,522| 22,126 | 20, 668 
0) 40) EA HG, | 2€. Bue ees 6 ra, EE 61 
Tia os eod o em ate 44,385 | 44,465 | 37,291 | 29,666 | 29,745 | 28,198 | 31,107 | 36, 192 
Wasbington.............. 575 2 4,974 2, 245 , 969 1, 928 1 4, 403 
215, 023 | 193,346 | 123, 145 70, 195 | 113,559 | 128, 181 | 159,304 | 180, 962 
— —— | eS | | SS. SSS eee LE 

Central States: 
Arkansas...........-..... Kë DR cc. wr NN. Pres 11 68 153 182 
Dlinois AA LAT O lA AA A A A EE 
Kansas................... 114,323 | 74,304 | 39,051 | 290,277 40,947 | 38,261 | 54,110 | 79,017 
Kentucky................ A eer. 228 125 127 238 
Missouri................. 16, 708 10, 811 3, 205 9586 5, 042 7, 059 7, 203 18, 709 
Oklahoma..........-..... 226, 969 | 136, 153 78, 132 63, 437 91,065 | 107. 772 | 129, 763 | 129, 175 
Wisconsin................ 23, 055 12, 558 10, 058 4,922 7, 800 9, 807 8, 923 8, 126 
382, 944 | 233,835 | 130, 476 98, 268 | 145,093 | 163, 692 | 200, 339 | 235, 447 
—=_=| = SSS | S| SS | Se ee | 
Eastern States: 

New Jersey............... 93,839 | 97,626 | 94,285 | 81,460| 75,125 | 76,553 | 85,708 | 89,883 
New York................ 7,091 22, 471 2A, 100 16, 794 17, 733 23, 188 23, 720 26, 941 


Tennessee and Virginia ?.. 25, 823 48,147 | 38,312 | 18,514 | 32,770 | 47,712 | 48,832| 44,916 


——— € || — € —— MÀ || 0 ÁÓÓ— HnáÓ—— || —— M—MÀ | — gg | ——— ÀÓ—Á— | ———M——À | —— À— gg 


126, 753 | 168, 244 | 156,697 | 116,768 | 125,628 | 147,453 | 158, 260 | 161,740 


— Y HA AAA OO 
(| OO 


SaaS UTE SSS SF 
724, 720 | 595,425 | 410,318 | 285, 231 584, 250 | 438, 726 | 517, 1578, 149 


1 Subject to revision. 
3 Bureau of Mines not at liberty to publish figures for Tennessee and Virginia separately. 


Mine production of recoverable zinc in the principal zinc-producing districts of the 
United States, 1929-86, in short tons 


District State 1929 1930 1931 1932 1933 1934 1935 1936 
Joplin reglon............ rU Ee 309, 436/216, 961/119, 168| 90, 660] 137, 054/153, 092: 191, 136/226, 857 
ahoma. 

I Tery E New Jersey....... 103, 740| 97, 626| 94, 285| 81, 460) 75,125| 76, 553| 85, 708, 89, 883 

astern Tennessee...... ennessee......... 
hustinville.. 5. Virginia.. MO, 558 48, 147| 38,312, 18,514] 32, 770, 47, 712, 48,832| 44,916 
Summit Valley (Butte).| Montana.......... 50, 550| 13, 984|.......]......- 15,481; 21,165| 37,646}  (!) 
Coeur d'Alene region...| Idaho............. 43, 048| 33, 145| 18, 934| 10, 251, 20, 955, 24, 799. 31, 009| 44, 310 
Bt. Lawrence County...| New York........ 10, 250} 22, 471| 24, 100| 16, 794) 17, 733! 23, 188) 23, 720) 26, 941 
Bingham............... Utah... 2 -.| 21, 794| 22, 362| 26, 608| 21, 746] 20, 648| 16,611| 17,996, 17, 422 
Willow Creek........... New Mexico...... 22, 865| 16, 638| 20, 817| 20, 356| 18, 665| 16,847| 13,372] 9,667 
Pioche.................. evada........... 6,498] 11,086) 6,708]....... ,188| 11, 196) 12, 183 i 
Central ooooccooo. New Mexico...... 11, 224) 15,319| 7,050) 5,121| 11,220| 9,109! 8,404| 10, 706 
Park City region....... Utah.............- 27,955| 19, 543) 9,436| 7,863, 8,296| 9,693] 9,659) 13,579 
Upper Mississippi | Iowa, northern Mi- | 17,017| 12, 567| 10,088| 7,522, 7,800| 9,807| 8,923| 8,126 

"alley. nois, W isconsin. 
ERD A gece Le € E, WEE GE 10| ...... 32 920; 2,167] 3, 563 
Leadville. .............. Colorado.......... 13, 414) 11,519, 2,887 63) 1,246 615 024 871 
San Juan Mountains....|..... dO... 14, 403| 10, 434 41 4 125 153 140 
Warm Springs.......... Idaho............. 2,488| 3,073|.......|..-...- ME, scs 39| 4,771 
Metaline Falls.......... Washington....... 1,031 352| 4,974| 2,245| 3,369| 1,926|......- 4, 389 
Battle Mountaln........ Colorado.......... 420| 14, 272| 13, 250 coe aces sacl eus er [s mr mus 
Southeastern Missouri | Missourl.......... 3,473| 4,307| 1,220 e EE EE 44 
region. 


1 Data not yet available. 
153336—37— LA 


198 MINERALS YEARBOOK, 1937 
STOCKS 


Stocks of slab zinc on hand at primary and secondary smelters at 
the end of 1936 were the lowest since 1928. Stocks of the higher 
grades of zinc (A and B) declined from 13,546 tons at the beginning 
of the year to 7,536 tons at the close. Stocks of the lower grades 
(C, D, and E) were reduced from 78,144 tons to 48,590 tons. Less 
than 1 month's supply of zinc was on hand at the end of 1936. 


Stocks of zinc on hand at zinc-reduction plants in the United States at end of year, 
1929-36, in short tons 


1931 1932 1933 1934 


ee ee EA EA EA EA į E 


85, 904 |167, 293 |143, 592 1128, 192 (110,487 1124, 783 | 90,539 | 55, 500 
1,909 | 2,497 | 3,370 | 2,479 | 2,685 626 


89, 453 |169, 202 |146, 089 |131, 562 (112, 966 ¡127,468 | 91,690 | 56, 126 


At primary reduction plants........ 
At secondary distilling plant........ 


Stocks of zinc ore in the Tri-State district also declined during 1936. 
On January 1 there was on hand about 17,000 tons of concentrates 
with an estimated recoverable zinc content of 9,000 tons, whereas on 
December 31 stocks of ore were less than 12,000 tons, representing 
about 6,000 tons of metal. 

The only data available on stocks of slab zinc outside of the United 
States for 1936 are trade estimates. "The British Metal Corporation, 
Ltd., in its review of nonferrous metals for 1935, stated that zinc 
stocks ex United States probably were less than 110,000 tons at the 
close of that year. For 1936, however, the corporation gives no 
estimate of totals but suggests that stocks may have declined about 
10,000 tons. On this assumption foreign stocks of 100,000 tons at 
the end of 1936 are indicated, which, added to domestic holdings of 
56,000 tons, makes a world total of 156,000 tons compared with 
200,000 tons at the end of 1935. 


DOMESTIC CONSUMPTION 


New supply.—The supply of new zinc available for consumption 
in 1936 increased 18 percent over 1935 and equaled 98 percent of the 
5-year predepression average. This remarkable recovery in zinc 
consumption exceeds that of copper, lead, and pig iron to a consider- 
able extent, as consumption of new copper in 1936 was only 84 percent 
of the 1925-29 average, lead 55 percent, and pig iron 81 percent. The 
better showing of primary zinc may be ascribed to the fact that a 
smaller proportion of zinc than of copper and lead is consumed in 
the manufacture of capital goods, production of which has lagged 
behind consumers’ goods. A large proportion of zinc is used in 

alvanized wares, paint pigments, radio and flashlight batteries, 
ruit-jar covers, and other 1tems that pass on to the consuming public 
rapidly. Moreover, the uses to which zinc is put are such that there 
is much less return of scrap than for lead and copper. 
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Primary slab zinc available for consumplion in the United States, 1929-36, in 
short tons 


1936 


—— — — | —— |———— o 1———1———— G 


Supply: 
Stock at smelters Jan. 1.......... 
Production...................... 
Imports...........sn OPERE 


, 457) 124,743! 90, 539 
363, 590: 420, 634! 492, 132 
l, 725| 4,444| 11,660 


7| 498,045: 291, 006! 207. 148; 307, 1x2! 
226 AD 274 He 1, 890: 


| 
"874, 105| 584, 230| 459, 563. 351, 050! 437, 264) 475, 802 


Total available................ 549, 861) 594, 331 


Withdrawn: 
EXPORES i4 eta 
Stock at smelters Dec. 31........ 


14, 411 4. 633 BAL 6,471 1,145 5,105 1,617 37 
85, 904 SE 243, 143, A 128, 192; 110,487, 124, 783] 90, 539] 55, 500 


Sot 


Total withdrawn...........--. 


1573, miei 304, 1315, m 1216, 387 


2325, 632/2345, 914 2457, E 538, 794 


| 


Available for consumption........... 


! Includes stocks at secondary distilling plants. 
2 Revised figures. 


Industrial use of slab zinc.—In addition to the new supply noted 
above, a large tonnage of secondary zinc is available each year for 
industrial use. The American Bureau of Metal Statistics estimates 
the total industrial use of primary and secondary zinc during the past 
8 years as follows: 


Estimated industrial use of zinc in the United States, 1929-36, in short tons ! 


Purpose 1929 1930 1931 1932 1933 1934 1935 1936 


———M— | M |————— | ——— | —— —— d ——M— |———————— | _— ae 


Galvanizing: 


Sheets............ 142, 800 103, 900 71, 100 52, 500 74, 100 83, 300 110, 000 132, 000 
Tubes..........-. 52, 200 38, 800 28, 300 16, 000 22, 600 22, 000 25, 000 36, 000 
Wire. lí 39, 000 25, 100 21, 600 12, 100 21,700 20,000 | 25,000 30, 000 
Wire cloth ....... 10, 500 9, 100 6, 900 4, 400 4, 500 4, 000 5, 600 6, 000 
Shapes 2.......... 45, 200 39, 800 34, 100 24, 000 24, 500 22, 700 30, 000 38, 000 


290, 000 217, 000 168, 000 109, 000 148, 000 152, 000 195, 000 242, 000 
Brass and castings ?..| 185,000 | 120,000 98, 000 66, 000 94, 000 98,000 | 124.000 | 168, 000 


Rolled zinc........... 168,300 | * 51,400 49. 300 40, 000 41, 300 40. 900 56, 00 55, 000 
Die castings.......... 36, 000 21, 500 20, 000 17, 000 26. 000 32, 000 55, 500 72, 000 
Other purposes ?...... 55, 000 41, 000 3A, 7 27, 000 41, 000 37, 000 42, 000 45, 000 


— A A — E ——— | AAA 


634,300 | 450,900 | 370,000 | 259,000 350,300 | 359, 900 478,000 | 585,000 


! Year Book, American Bureau of Metal Statistics, 1936. 

? Includes pole-line hardware, hollow ware, chains, and all articles not elsewhere mentioned. The 
estimates for the use of slab zinc under this head, and also for wire cloth, are probably incomplete. 

3 Includes all casting other than die casting, slush casting, and battery zinc. 

! Includes some duplication of tonnage. 

$ Includes slab zinc used for manufacture of French oxide, lithopone, atomized zinc dust, wire, and zinc 
for wet batteries, slush castings, and desilverization of lead. 

The industnal use of zinc in 1936 was the largest recorded since 
1929. All important uses except rolled zinc took larger tonnages 
than in 1935, and the quantity used for die castings was twice that 
recorded in 1929. Galvanizing used 41 percent of the total zine 
consumed in 1936 and took 24 percent more tonnage than in 1935. 
The totals for this item include 4,587 tons used in electrogalvanizing 
in 1936 and 3,115 tons in 1935, mostly in the manufacture of wire 
and wire cloth. Of the rolled zinc produced in 1936 (1935 figures in 
parentheses), 18,700 (15,300) tons were used for battery cans; 15,500 
(18,000) for glass-jar tops; 1,200 (1,000) for boiler plate and special 
sheet not over 0.1 inch thick; 4 ,500 (4,800) for export; and the rest 
for miscellaneous purposes. Increased use of zinc in brass in 1936 
reflects greater activity in automobile manufacture and building. 
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The sale of brass pipe for water lines is said to have exceeded all 

revious records. e principal use included in “other purposes" 
is French process zinc oxide, in the manufacture of which nearly 
33,000 tons of slab zinc were used in 1936, compared to 27,000 tons 
in 1935. Other important miscellaneous uses include slush castings, 
cast zinc for wet batteries (2,174 tons in 1936), and lead desilveriza- 
tion. For the manufacture of brake lining 500 tons of zinc wire was 
used in 1936 and 300 tons in 1935. 


PRICES 


The price of zinc increased further in 1936. The average for prime 
western at St. Louis was 13 percent above the 1935 price but was still 
28 percent below the 1925-29 average. Zinc, however, has fared 
better than copper and lead as to price advances, as 1036 averages 
for those two metals were, respectively, 35 and 37 percent below pre- 
depression levels. 

At the beginning of the year the quotation stood at 4.85 cents. There 
was little Bees during the first half of the year, but from the latter 
part of June to the middle of July there was a temporary sag from 4.90 
to 4.75 cents, the latter proving to be the low for the year. During 
the last 2 months buying became brisk, and the quotation rose from 
4.85 cents early in November to 54.5 cents at the close of the year. 

Domestic price movements were restricted by the London market, 
which was held back most of the year by &n abundance of supplies. 
For the first 10 months of 1936 the differential between London and 
New York prices averaged about 2 cents. Since this was higher than 
the United States import duty of 1% cents, domestic producers could 
nof raise prices farther without losing business to foreign producers. 
The upward swing in prices resulting from the buying spree that began 
the latter part of the year was more pronounced in Europe than in the 
United States. London prices therefore moved forward more rapidly, 
and by December the differential between London and New York had 
declined to 1.72 cents. In March 1937, London prices actually ex- 
ceeded domestic quotations. 

The price of 60-percent zinc concentrates at Joplin was 11 percent 
higher than in 1935. The smelter margin was 2.24 cents per pound 
of zinc compared with 1.93 cents in 1935 and 2.96 in 1929. 


Prices of zinc and zinc concentrales, 1929-36 


A verage price of common zinc at— 


St. Louis (spot)........ cents per pound..| 6.49; 4.56 | 3.64 | 2.88| 4.03 | 4.16| 43 | 490 
New OF 222 iz ns own do....| 6.84] 4.91| 3.00] 3.25] 4.40] 451| 470| 8528 
Be A do....| 5.40] 3.60] 2.52| 212] 296| 3,07 | 308] 3.31 
Excess New York over London........ do 1.44 | 1.31| 147) 113| 1.44 | L44| 162] 1.97 
Joplin 6C-percent zinc concentrates: 
Price per short ton. .............. dollars..| 42. 39 | 31.97 | 22.69 | 17.83 | 26.88 | 27.14 | 28.81 | 31. 95 
Price of zinc content....cents per pound..| 3.53 | 2.66 | 1.89| 1.49] 224| 2.286 | 2.40| 2.66 
Smelter margin.................... do....| 2.96 | 1.90] 175] L39| 1.79] 1.90] L93| 224 
Price indexes (1025-29 averages 100): 
Zinc (New York)...........-..-----eeeeee 96 69 56 46 62 63 66 74 
d (New York)... ll Lec e cone cewek 91 74 57 43 52 52 54 63 
Copper (New York)...................... 123 89 56 38 48 58 59 65 
Nonferrous metals Lolo 107 83 63 50 60 68 69 72 
All commodities !......... LLL LLL LLL Ll... 97 88 74 66 67 76 81 82 


! Based on price indexes of the U. 8. Department of Labor. 


ZINC 201 
Average monthly ingre ple of common zinc (prompt delivery or spot) at St. Louis 
0 


and London, a O-percent zinc concentrates at Joplin, 1935-36 1 
1935 1936 
60-percent | Metallic zinc (cents| 60-percent | Metallic zinc (cents 
Month zinc concen- per pound) zinc concen- per pound) 
trates in the, " . — |tratesin the 
J apin region Joplin region 
( aei St. Louis| London | ‘ e Ie St. Louis| London 


o un neuro i xA EET 26. 00 3. 73 2. 62 32. 00 4. 85 3. 21 
February. ........................ 26. 00 8. 72 2.57 32. 00 4. 86 3. 38 
¡E 00oo0onnna0aaenMnMMMMM 26. 00 3. 90 2. 58 32. 00 4. 90 3. 55 
ADI eet 25. 72 4. 03 2. 78 32. 00 4. 90 3. 35 
MAY —-———M "rv 20. 00 4.22 3.17 32. 00 4. 90 3.23 
KT coole educ ecu onem cec 27. 93 4. 30 3. 03 32. 00 4. 88 3.11 
July. EE 28. 00 4. 33 3. 11 30. 76 4. 79 3. 04 
AUgust. ee 29. 50 4. 54 3. 26 31. 00 4. 80 3.04 
September........................ 80. 00 4.67 3. 39 31. 12 4. 85 3. 13 
1 e e coo cecus scat ss 31. 55 4. 83 3. 60 31. 50 4. 85 3. 18 
Novembef. -a.a 0000eM 32. 00 4. 86 3. 56 31. 86 4. 98 3. 56 
P wA Rp EA 32. 00 4. 85 3. 32 33. 81 5. 28 3. 93 

Average for year............ 28. 81 4. 33 3. 08 31. 95 4. 90 3.31 


! All quotations from Metal Statistics, 1937. Conversion of English quotations into American money 
based on average rates of exchange recorded by the Federal Reserve Board of the Treasury. 


Average price of zinc received by producers, 1929-36, by grades, in cents per pound 


Grade A (high grade) !....................... 


Gai Bane ee \ 6.80 | 492] 400| 3.25| 435| 480] 455] 5.15 
Grades C and D (select and brass special)!__.| 6.44 | 471| 3.63] 295| 398| 410| 4.31] 4.91 
Grade E (prime western)...................-. 6.42| 469 | 3.73| 285| 407| 415] 4.32] 4.89 
AI PODER occ ed cuo drucoccul ecc c eek 66 | 48 | 38 | 30| 42 | 43 | 44 | 50 
Prime western; spot quotation at 8t. Louis...| 6.5 4.6 3.6 2.9 4.0 4.2 4.3 4.9 


1 American Metal Market quotes average prices of high grade and brass special as follows: High grade 
(f. o. b. New York), 1929, 7.88 cents; 1930, 5.58 cents; 1931, 4.63 cents; 1932, 3.99 cents; 1933, 5.25 cents; 1934, 
5.24 cents; 1935, 5.33 cents; 1936, 5.90 cents; brass special (f. o. b. East St. Louis), 1929, 6.60 cents; 1930, 4.64 
cents; 1931, 3,73 cents; 1932, 2.96 cents; 1983, 4.08 cents; 1034, 4.23 cents; 1935, 4.41 cents; 1936, 4.98 cents. 


ZINC-REDUCTION PLANTS 


Zine smelters.—At the close of 1936 there were 21 primary zinc- 
distillation plants in the United States, of which 17 were active 
sometime during the year and 4 were idle throughout the year. The 
Illinois Zinc Co. shut down its smelter at Peru, Ill., and started up its 
new plant at Dumas, Tex. The new plant has two natural-gas-fired 
horizontal-retort blocks and is reported to have the capacity to produce 
12,000 tons of metal annually. Dismantling the plant at usn Okla., 
which had been idle since 1932, was completed in 1936. "The St. 
Joseph Lead Co. began large-scale production of metallic zinc at its 
electrothermic smelter near Josephtown, Pa. Formerly this plant had 
been producing only zinc oxide. Early in 1937 the Van Buren, 
Ark., smelter, which shut down in 1927, was acquired by interests 
associated with the Eagle Picher Mining & Smelting Co. According 
to reports, the plant will be rehabilitated and put into operation soon. 
Additional vertical-retort furnaces were installed at Palmerton 
during 1936. 

At 16 plants active during 1936 there was a total of 66,972 horizontal 
retorts available for use, of which 40,903 were in operation at the close 
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of the year. At 3 of these plants there were 52 continuous vertical- 
retort furnaces, all of which were in production at the close of the year. 

Many of the primary smelters treat scrap as well as ore. Horizon- 
tal-retort plants at Beckemeyer and Sandoval, Ill., and large graphite 
retort plants at Trenton, N. J., Philadelphia and Bristol, Pa., Wheel- 
ing, W. Va., and Tottenville, N. Y., operate exclusively on scrap. 

Electrolytic plants.—The Evans-Wallower Zinc Co. plant at East St. 
Louis has been idle since 1931. The Anaconda plant of the Anaconda 
Copper Mining Co. resumed operations early in 1936 and the Great 
Falls plant was active all year, but operations at both plants were 
curtailed during the last half of the year owing to shortage of power 
as a result of the drought. The Kellogg plant of the Sullivan Mining 
Co. maintained full-scale production during 1936, and a substantial 
increase in capacity is being planned. At the 3 active plants, 1,464 
cells out of a total of 2,040 were in use at the end of the year. 


TECHNOLOGY 


Mining.—Mechanical loading has been an important factor in 
reducing the cost of mining and in making possible operations in 
mines where high temperatures preclude efficient hand shoveling. A 
survey ? conducted by the Bureau of Mines shows that from 1923 to 
1936, 3,752 scraper loaders and 470 shovel loaders were added to the 
mechanical equipment of underground metal and nonmetallic mines 
in the United States. It also shows that interest in mechanical 
loading is widespread and that the potential use of such equipment is 
large. Adoption of mechanical loading in the Tri-State district has 
been retarded by the small scale of the operations under which capital 
investment for mechanical equipment would not be justified. Several 
zinc mines in the Eastern, Southern, and Western States are equipped 
with mechanical loaders. 

Detachable drill bits appear to be gaining favor, although opinions 
on their merits vary greatly. The Bureau of Mines has issued two 
reports on the subject, Information Circulars 6877 and 6911. At 
plants not equipped with elaborate drill-sharpening equipment for 
old-style drill steel, hot milling is preferred to forging methods. The 
practice in the Wisconsin zinc fields is described in Bureau of Mines 
Information Circular 6907. 

At the Sullivan mine, British Columbia, the problem of mining 
pillars has necessitated the filling of rather flat-dipping open stopes. 
This is being accomplished by discharging a free-flowing mud into the 
stopes through openings at the surface. Excess water is drained from 
the mud through outlets provided in a concrete dam constructed at 
the bottom of the stope. On the surface, clay and gravel are con- 
veyed, by means of bulldozers of the caterpillar type, to a grizzly 
covering the raise from the stope. The water is added just below the 
grizzly and mixes with the dry dirt as the mass descends. It is ex- 
pected that the mixture will set sufficiently to permit easy pillar 
recovery. | 

Milling.—R. A. Pallanch ? aptly calls attention to the fact that 
metallurgical practice is governed to a large extent by economic con- 
siderations and that the efficiency of separation processes must be 


? Plein, L. N., Berquist, F. E., and Tryon, F. G., Mechanical Loading Underground: Eng. and Min. 
Jour., val. 138, no. 5, 1937, p. 241. 

3 Pallanch, R. A., Factors Governing the Separation of Lead and Zinc in Ore by Flotation: Min. and Met., 
vol. 17, no. 356, 1036, pp. 386-389. 
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gaged in terms of “economic recovery." He also points out that while 
GER flotation has been a boon to the lead-zinc millman, it has its 
limitations. These can be determined by use of the microscope, thus 
eliminating much useless effort in trying to achieve impossible results. 

In the Tri-State district, the Eagle-Picher Mining & Smelting Co. 
has announced its intention to increase the capacity of the central] mill 
from 6,000 to 10,000 tons per day. This company apparently is 
looking. forward to an increased supply of ore from the older sections 
of the district in the vicinity of Joplin. In this connection, the use of 
screens and picking belts by the Webb City Lead & Zino Co. to 
improve the grade of ore in the Webb City-Oronogo field from 4.5 
percent zinc to 7 and 8 percent is of interest. The higher-grade 
product can be shipped profitably to Eagle-Picher's Central mill. 

A new edition of Flotation Plant Practice by P. Rabone was 
published in 1936. 

Reduction.—No branch of metallurgy has shown more improvement 
in the last decade than that of zinc. Refinements in the electrolytic 
process and the introduction of large, vertical, continuously operated 
retorts have threatened extinction of the small horizontal-retort 
process, which had been standard practice for over a century. How- 
ever, the erection in 1936 of a new plant using horizontal-retort smelting 
indicates that under some conditions, this process is still desirable. 
The new plant is that of the Illinois Zinc Co., at Dumas, Tex. 
It contains two gas-fired retort blocks with a capacity of 12, 000 tons 
of metal per year, and further increase in capacity is anticipated. 
The plant uses natural gas as fuel and smelts zinc ores from the 
company mine in New Mexico. 

The Queneau process offers possibilities for the production of higher 
grades of zinc by retort smelting and improved recovery of byproducts 
such as cadmium. The calcined concentrate is subjected to a chlori- 
dizing roast, which removes most of the contaminating metals and 
leaves an exceptionally pure product for zinc distillation. A similar 
process, in which fluorides are used instead of chlorides, also has been 
proposed. 

Bunce‘ has described the vertical-retort, continuous-smelting 
process developed by the New Jersey Zinc Co. Twelve new furnaces 
were installed at Palmerton during 1936, making the total 28 at this 
plant. This type of furnace is used also at Depue, Ill.; Meadowbrook, 
W. Va.; Avonmouth, England; and Oker, Harz, Germany. 

According to U. C. Tainton,* major improvements in the electrolytic 
process cannot be visualized except by a complete change in the method 
of attack. The modern plant makes metal 99.99 percent pure with 
99.999 percent metal in the offing. Recovery ranges from 95 to 99 
percent of the zinc contained in the feed. Conversion of high-tension 
alternating to direct current is accomplished with an efficiency of 
about 95 percent, and current efficiencies are 90 percent or better. 
Large-scale production has cut labor costs to very little. The Sullivan 
plant at Kellogg, Idaho, is being enlarged, and several new plants are 
under construction abroad. During 1936 a second plant for zinc- 
coating steel wire by electrolysis was put into operation at Johns- 
town, Pa. The plant uses roasted zinc ore as a raw material. 


4 Bunce, E. H., An Advance in Zinc Smelting: Eng. and Min. Jour., vol. 137, no. 11, December 1936, 
pp. 599-607. 
5 Tainton, U. C., Metallurgy of Zinc: Min. and Met., vol. 18, no. 361, January 1937, p. 17. 
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Commercial production of metallic zinc by electrothermic smelting 
was begun in 1936 at the Josephtown, Pa., plant of the St. Joseph Lead 
Co. The smelter was erected in 1930, but heretofore it has produced 
only zinc oxide. Sulphuric acid is produced as a byproduct. The 
process was described by George F. Weaton at the February 1937 
meeting of the American Institute of Mining and Metallurgical 
Engineers. Weaton’s paper, as well as many others describing the 
present state of zinc metallurgy, is included in volume 121, Transac- 
tions of the Institute, entitled ‘‘Metallurgy of Lead and Zinc", pub- 


lished in 1937. 
FOREIGN TRADE * 


Imports.—The following tables give zinc imports into the United 
States from 1930-36, inclusive, and a record of bonded-warehouse 
inventories. 


Zinc ores imported into the United States, 1930-36, $n short tons ! 


Other 


Year Canada! Mexico| coun- Canada| Mexico} coun- | Total 
t tries 
19380............-| 13 | 25,644 | 182 | 25,839 || 1934............. 14, 277 
1931.............]. |) | 778| | 2| 780]|| 0935.............|].------..1] 10,520 |........ 10, 520 
1032.............]........] 1,904 |........| 1,904 || 1936.............]...-....] 172 l........ 1 
¡AAA 


1 Data for 1934-36 include ore imported for immediate consumption plus material entering the country 
under bond, as do figures for earlier years. 
2 Less than 1 ton. 


Zinc remaining in warehouse in the United States, Dec. 81, 1980-86 


Ore PICKS DIEN and Zinc sheets 
Year 
Zinc 

content Value Pounds Value Pounds | Value 

(pounds) 
TOO EE nh ra Ue RE La 27,185, 311 | $784,670 |..........].....-.... 43, 334 $2, 081 
¡AAA A E A 22, 311, 439 269, 019 22, 909 $100 71, 089 2, 896 
Ki EE 10, 211, 618 240. 338 1..........].-..----.- 43, 339 2, 071 
IU uos occ Ee 7, 985, 703 178, 291 101, 523 1,022 A eese uad. 
TA ll ie oe EL ee i ee de 114, 354, 435 (2) (1) 1 (3) ké 
A N E E T 1 13, 540, 586 (3) 6 l (3) a 
EE 1 10, 690, 832 (2) 1) ! (3) (2) 


1 “Blocks, pigs. and old” included with “ore”; not separately recorded. 
? Data not available. 


Imports of zinc ore virtually ceased in 1936 and were the lowest 
recorded in over 30 years, but imports of slab zinc more than doubled 
and were the highest since the beginning of the century. Of the 
11,660 tons received in 1936, 6,869 came from Mexico, 2,301 from 
Norway, 1,204 from Canada, 1,058 from Poland, and 228 from other 
countries. Much of the metal imported is used in manufactures and 
exported with benefit of draw-back. 


6 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign und Domestic Commerce. 
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Zinc imported for consumption in the United States, 1980-386 


Blocks or pigs Sheets Old Zinc dust 
A i Value of 
ve Short Short Short Short etare value 
O or O actures 
tons Value tons Value tons Value Value 
1930..........-.. 281 | $25, 389 65 | $6, 420 135 |! $1, 968 76 | $7,086 | $76,062 | $116, 925 
1931...........- 274 | 14.793 20| 2283 | (2) 35 1| "ol 13,591 
1039. 5 s 310 | 20,132 39 | 4,636 |........]........ 11 966 | 9,318 | 35,052 
lUi o lr: 1,890 | 127,416 46 | 6,703 |........|.......- 31| 2,244 | 7,400 | 143,763 
Ia ee 1,725 | 112, 923 6,978 | 18| 1,395 | 8,523 | 129,819 
1935... .......- 4,444 | 270,350 112 | 9,423 329 | 3979 40 | 2,486 | 1,149 | 284,357 


1936 AAA 11, 660 | 770, 496 242 | 23,077 15 4 769 56 | 3,047 510 | 798,529 


1 Includes 33 tons of dross and skimmings, valued at $1,829, imported June 18 to Dec. 31; not separately 
recorded prior to change in tariff. 
3 Lesst 1 ton. 


3 Includes 29 tons of dross and skimmings valued at $974. 
* Includes 14 tons of dross and skimmings valued at $721. 


Exports.—The total value of the 1936 exports of zinc ore and 
domestic and foreign manufactures of zinc (not including galvanized 
products, alloys, and pigments) was approximately $1,008,000, a 
decrease of 7 percent from 1935 and 94 percent from the recent high in 
1925. Exports of sheet and strip zinc declined 7 percent in 1936. 
Besides the items shown in the accompanying tables, considerable 
zinc is exported each year in the form of brass and pigments and in 
galvanized iron and steel. The American Bureau of Metal Statistics 
estimates that 10,900 tons of zinc were exported in galvanized prod- 
ucts in 1936 compared with 12,800 tons in 1935. Export data on 
zinc pigments and chemicals are given in the chapter on lead and 
zinc pigments and zinc salts. Much of the zinc used in the manu- 
facture of these products is of foreign origin and when exported a 
draw-back is paid &mounting to 99 percent of the import duty. In 
1936, draw-back was paid on 8,909 tons of zinc, of which 5,009 tons 
had been imported as slabs and 3,900 tons as ore. Totals for pre- 
vious years were: 1935, 7,297 tons; 1934, 4,139 tons; and 1933, 857 
tons. 


Domestic zinc ore and domestic manufactures of zinc ezported from the United States, 


1930-36 
Aine oro and con; Pigs or slabs! | Plates and sheets | Zinc dross Zinc dust 
Year —_———— | | | | 
Short Short Short Short Short 
tons Value tons Value toris Value tons Value tons Value 
1930 AAN A NDS 4, 633 | $450, 417 3, 868 | $761, 007 1, 162 1$57, 288 1, 177 |$194, 252 
1931.......... 13 $373 643 51, 010 2, 759 461, 130 382 | 19, 218 1, 400 | 204, 277 
19032 -tasosei5lesnexeseleesz suse 6, 471 277, 612 3, 010 432, 849 178 8, 357 1, 378 | 189, 236 
1933... 2809 | 143,650 1, 145 79, 274 3, 189 467, 742 (2) Oe 1, 569 | 234,125 
1934... 3 8, 621 | 3 157, 419 5, 105 284, 023 3, 462 569, 208 (3) 1) 1, 489 | 223, 568 
1935... 2222 2461 | 210,818 1, 617 83, 925 4, 813 755, 033 (2) (2) 1,613 | 238, 158 
1936. ......... 3 245 3 5, 902 37 4, 962 4, 483 723, 112 (2) (3) 1,783 | 273,813 


1 Includes slab zinc made from foreign ore. Not separately recorded. 
3 Zinc dross included with ore and concentrates; not separately recorded. 
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Slab and sheet zinc exported from the United States, 1933-36, by destinations, in 
short tons 


Slabs, blocks, or pigs Sheets, strips, etc. 


Destination 


Countries: 
A MAA (1) 5 5 5 1,417 1,442 | 2,159 1, 999 
Chile. ud o dida Rad tana et 14 3 7 7 3 2 2 6 
o A A AA AAA IA AO 25 18 12 3 
(eran... Huc. FEM pn 2 6 8 4 
India (British)......... Ll Ll Ll looi 1, 849 je e Y AA (1) 2 2 3 
Aan oe ta EEN 758 471 |........ 1 220 159 19) 199 
United Kingdom. ...............]........ 2, 562 tara E 991 1,161 1, 367 1, 048 
OUNCES ih ale Hos tete 362 215 411 24 531 672 1, 072 1, 221 
d Nid RENE 1, 145 5, 105 1, 617 37 3,189 | 3,462 | 4,813 4, 483 
Continents: 
North America.................. 4 38 43 19 1, 562 1, 617 2,37 2, 164 
South America.................. 43 31 21 10 254 211 255 243 
PUTO DO ees Diu cout sere watt 335 | 2,708 425 EA 1, 087 1, 206 ], 587 1,151 
ASA O TM 163 2, 320 1, 128 8 272 223 352 679 
St EE EE, nra E itcr roce M scere e ch 11 13 15 1 
Dl TEE rss) 8 CO See 3 42 165 245 


! Less than 1 ton. 


WORLD ASPECTS OF THE ZINC INDUSTRY 


International (European) Zinc Cartel.—Efforts to revive the Zinc 
Cartel, which had collapsed in December 1934, were continued 
throughout 1936 but without success. Producers in Belgium and 
the United Kingdom led in negotiations for an agreement to control 
excess supplies, which were having an adverse effect on prices. 
British producers urged the adoption of such an agreement in lieu of 
an increase in the tariff on zinc, which, as revised in 1935, they said, 
had proved to be inadequate. In July a general 10-percent cut in 
production was proposed, but German, Italian, and French interests 
were apathetic. It was also rumored at one time that a proposal 
had been made to pool part of the concentrate production for 1 year. 
Toward the latter part of the year, as the market improved, interest 
in revival of the cartel dwindled. 

World production.—World production of zinc (smelter basis) in- 
creased 10 percent in 1936 and was the highest on record, exceeding 
the previous peak established in 1929 by about 2 percent. Compared 
with 1935 the United States showed greater improvement than the 
rest of the world, the respective increases being 17 and 7 percent. 
Compared with 1929, however, the production of foreign countries 
increased 16 percent, whereas that of the United States decreased 21 
percent. From 1929 to 1936 the United States proportion of the 
world total declined from 39 to 30 percent. 
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World smelter production of zinc, 1929-36, in metric tons, by countries where smelled 
{Compiled by R. B. Miller] 


Country 1929 1930 1931 1932 1933 1934 1935 1936 
Australia......................- 52. 705 55,742, 54,696 54,054! 54,822 55, 506 68, 234 7,741 
Belgium.................... LL. 197, 900) 176, 230) 134, 720| 96, 340) 137, 300| 174, 900| 181, 740] 197, 685 
Conida woven oclo vies 78,061} 110.219, 107,612 78.146) 838,412) 122,394| 135,645, 138, 410 
Czechoslovakia................. 10, 675 13, 472: T. 947] 6. 031 6. 605 7,634 9, 604 10, 900 
France. cleo er A ean keen 87, 330 86,9281 57,113; 45,700, 51,958 47, 245 52, 087 54, 000 
Germany ll cc 102, 000|  97,300| 45,300| 41,979, 50,774 71,1968! 124, 216| 136, 422 
Indochina. ..................... 3, NOS 3, BAT 2, 900 2, DN) 3, 250 4,960 3, 036 24,100 

A a o oes de 15, wu 19, 264, 16,913, 17,954| 23, 283 24, S04 27,579 26, 000 
Japan- ses 22, 093 24, 659; 25,407} 27,043] 30, 658 32, 145 34, 191 36, 202 
A o oocc ces AEN 15, 099 29,431, 35,619) 30,349! 20,799 29. 148 32, 327 32, 211 
Netherlands A E a e 25, 712 23,255; 19,323] 15, 624) 15,475 19, 911 13, 747 15, 428 
Northern Rhodesia............. 12, 316 18, 194 7, OB 18, 839 19, 551 21,012 21, 063 
INGPAGY ec ria 5,516;  34,611| 39,472, 39, 373! 44, 949 45, 027 45, 019 OI 

Polit oos EE 169,029| 174,362! 130, 756) 84, 953! 82.900; 92.921 84, 606 92, 584 
SPA med ée EE SN 11, 825 10, 697 10,094] 9,505; 8,548 8, 154 8, e (3) 

Sweden... RES 4, 718 4. 120. cre EA A A q Vas eins rode d esa 
U.S.S.R. (Russia). PEE *3,437| 44,650! 11,400| 14,116! 16,620 27, 084 7, 910 63, 720 
U nited Kingdom 3.............. 59, 234 49,378, 21,482) 27,300; 406.000 55. 000 64,000, 66,116 
United States. ................. 567,393, 451,516. 2604, 893! 187,921! 278, 669| 320.842) 381,591; 446, 452 
Yugoslavia. lll... 6, 291 5, 514 4, 504 2,157 3, 461j 4, 037 3, 356, 3, 599 


1, 451, 000,1, 394, 000; 997, 000 781, 000] 987, 000 Du 172, 000, 1, 340, KA 415, 000 
| 


! Exclusive of secondary material (Metallgesellschaft). The figures published by the Stat. Reichsamt, 
which include secondary material, are as follows: 1929, 108,429 tons; 1930, 101,385 tons; 1931, 48,621 tons; 
1932, 45,035 tons. Similar data not available for 1933-36. 

2 Approximate production. 

3 Data not available. Estimate included in totai. 

* Year ended Sept. 30. 

5 Some secondary material included. 


World consumption.—World consumption of zinc in 1936 exceeded 
all previous records. According to the American Bureau of Metal 
Statistics it amounted to 1,529,100 metric tons, which was 13 percent 
above that of 1935 and 4 percent over the previous peak consumption 
in 1929. There was a greater increase in the use of zinc in the United 
States in 1936, as compared with 1935, than in the rest of the world, 
domestic consumption having increased 22 percent, whereas elsewhere 
it increased only 9 percent. Compared with 1929, however, the 
United States lags bekind. The quantity of zinc consumed in 1936 
in foreign EE was 9 percent more than that of 1929, but in the 
United States it was 4 percent below. 

The United States continued to be the largest consumer, having 
taken about 34 percent of the total. Next in order in percentage of 
total consumed were United Kingdom 14 percent, Germany 14 
percent, Belgium 7 percent, France 6 percent, Japan 5 percent, 
U. 3. S. R. (Russia) 4 percent, and Poland and Italy each 2 percent. 
France was the only important consumer to take less in 1936. Con- 
sumption in other nations increased as follows: United Kingdom 10 
percent, Germany 5 percent, Belgium 10 percent, Japan 22 percent, 
U. S. S. R. (Russia) 39 percent, Poland 19 percent, and Italy about 1 
percent. 


REVIEW BY COUNTRIES 


Australia.—Australia's increase 1n production of metal in 1936 
was the result of the first full year's operation of the new unit of the 
Risdon electrolytic zinc plant. At Broken Hill production of ore 
increased to 1,350,300 long tons, an advance of 42,700 tons over 1935. 
Zinc-concentrate production increased from 220, 767 to 243,604 tons. 
Production of zinc concentrates was begun at Mount Isa in 1936, and 
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the output for the year contained over 30,000 tons of zinc. Exports 
were begun in March but were suspended in September. The com- 
pany stated that freight rates were exorbitant, amounting to 40 
percent of the sales value of the concentrates. In February 1937 it 
was stated that 35,000 tons of concentrates were stocked and awaiting 
shipment. The Rosebery mine in Tasmania resumed production in 
February, and eariy in 1937 it was reported that a 1,000-ton mill was 
to be erected to treat ore from the Lake George mine, New South 
Wales. Exports of slab zinc and concentrates from Australia in- 
creased in 1936. 

Belgium.—Imports of zinc ore amounted to 576,000 metric tons 
in 1936, an increase of 37 percent over 1935. Larger shipments were 
obtained from Mexico, Peru, Newfoundland and Canada, and 
Australia, but receipts from Yugoslavia and British India declined. 
Exports of zinc slabs and zinc sheets were 92,000 tons and 45,500 tons, 
respectively, representing a decline from 1935. It was reported that 
Vieille Montagne and Société Anonyme Metallurgique de Prayon had 
taken over control of Société Anonyme La Nouvelle Montagne. 
The new 6,000-ton electrolytic zinc plant of Vieille Montagne operated 
throughout the year. Export business is an important factor in the 
Belgian zinc-smelting industry, and the increasing number of import 
restrictions being adopted throughout the world constitute a serious 
threat to Belgium’s producers. In 1936 it was suggested that further 
limitation of available world markets would force Belgium to extend 
its activity in the fabrication of zinc products. 

Canada.—Eighty percent of Canada’s production of metallic zinc 
was made at Trail and 20 percent at Flin Flon. Production at Trail | 
increased 5 percent and that at Flin Flon 7 percent. Exports of slab 
zinc increased 3 percent, to 140,000 short tons, of which the United 
Kingdom took 81 percent and Japan 12 percent. Exports of zinc in 
the form of ore increased from 9,800 to 19,566 tons, Belgium taking 
81 percent of the latter. Increase in exports of ore resulted from 
resumption of operations at the Stirling mine in Nova Scotia. The 
Britannia mine in British Columbia and the Tetreault mine in Quebec 
also exported more zinc concentrates in 1936. Sherritt-Gordon is 
considering reopening its mine in Manitoba during 1937, and prelim- 
o steps have been taken to reopen the Waite Amulet mine in 

uebec. 

Czechoslovakia.—Zinc producers applied to the Government for an 
increase in import duties to permit them to engage in the production 
of electrolytic zinc, hitherto imported. Consumers protested on the 
ground that such action would be uneconomic. Apparently no action 
was taken. 

France.—French subsidies to domestic and colonial producers did 
not succeed in increasing materially the mine output. Higher zinc 
prices toward the end oF the year, together with devaluation of the 
franc in September, improved the situation somewhat, and at the close 
of the year reopening of some of the mines was being considered. 
Smelter output increased 4 percent, necessitating an increase in imports 
of zinc concentrates. During 1936, 196,000 metric tons were imported. 
Imports of slab zinc declined from 37,000 to 31,800 tons. 

Germany.—Despite heroic efforts to make Germany self-sufficient 
with respect to zinc supplies, there was no appreciable change in 
amount of net imports, which approximated 120,000 metric tons in 
1935 and 1936. Smelter production rose 10 percent and contributed 
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a slightly higher percentage of the total consumption of 209,000 tons. 
The slight decline in imports of metal thus permitted was offset by 
larger imports of ore. Government subsidies have stimulated zinc 
mining, but the mine output in 1936 apparently was 50,000 tons short 
of smelter requirements. 

The Magdeburg electrolytic zinc plant operated at capacity during 
1936, and an increase in capacity from 40,000 to 60,000 tons per 
annum is under way. The new retort smelter at Oker (40,000 tons 
annual capacity) opened in the latter part of the year, and full-ecale 
operation 18 cted before the end of 1937. Zinc 1s being substituted 
wherever possible for other metals for which Germany depends largely 
on imports. 

India, British—The Burma Corporation, Ltd., produced 76,807 
long tons of zinc concentrates averaging nearly 58 percent zinc in 
1936 compared with 78,590 tons of 57 percent grade in 1935. "The 
concentrates were shipped largely to Europe. Imports of slab zinc, 
used largely in the manufacture of galvanized products, declined from 
22,756 to 21,272 tons. 

Italy.—Statistical details of the Italian industry for 1936 are not 
available, because publication of all official statistics was suspended 
in the middle of the year. .Exports of zinc ore apparently increased, 
as Germany reported receipts of 17,000 metric tons in 1936 compared 
with only 2,000 tons in 1935, while Belgian receipts were unchanged 
at 17,000 tons. According to some reports, the Porto Marghera 
electrolytic zinc plant, when completed in 1937, will have capacit 
to produce 12,000 tons per year instead of the 6,000 onginally planned. 

Japan.—Apparent consumption of zinc in Japan in 1936 was 78,200 
metric tons compared with 67,000 tons in 1935. Of the 1936 total, 
54 percent was supplied by imported metal and approximately 31 
percent by imported ores. Dont mines, therefore, furnished only 
15 percent of Japan's needs. Imports of metal totaled 42,000 tons, 
Canada, Australia, and the United States being the principal sources. 

Mezico.—Mine production of zinc in 1936 totaled 150,250 metric 
tons compared with 135,921 tons in 1935. Smelter production is 
estimated at 40,000 tons, leaving approximately 110,000 tons avilable 
for export in the form of ore. Belgium reported receipts of 153,000 
tons of Mexican ore in 1936, France 29,000 tons, Germany 21,000 tons, 
United Kingdom 2,500 tons, and the United States less than 200 tons. 

Newfoundland.—Production of zinc concentrates decreased from 
146,000 short tons in 1935 to 141,000 in 1936. In addition, over 
46,000 tons of lead concentrates were produced in 1936. All of the 
zinc concentrates and the greater part of the lead concentrates are 
3hipped to Europe for smelting. 

Poland.—The increase in smelter output in 1936 was partly derived 
from larger imports of ore. Germany, formerly the principal foreign 
source of zinc ore smelted in Poland, supplied less than 8,000 metric 
tons of a total of 73,000 purchased abroad in 1936. The remainder 
was obtained from Rumania, Greece, and Italy. Exports of slab 
zinc amounted to 61,600 tons, of which Germany took about 27,000 
tons. Giesche Spolka Akcyjna produced about 43,000 tons of zinc 
in 1936. 

Spain.—Civil war in Spain evidently has not affected operations at 
the Reocin mine in northern Spain, as French imports from Spain 
were considerably higher in 1936 than in 1935. The Reocin ore goes 
to France for roasting and is then forwarded to Norway for con- 
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version into electrolytic zinc. "The Norwegian plant operated at 
capacity throughout 1936. Zinc mining in southern Spain probably 
has declined considerably. 

U. S. S. R. (Russia).—Zinc production increased further in 1936. 
Plans for & new smelter near Gloubokoie in the Altai district are 
reported to have been ratified, and at Kirovgrad in the Urals a plant 
is under construction that will treat annually 250,000 to 300,000 tons 
of copper slag containing 5 to 6 percent zinc. The U. S. S. R. is now 
virtually self-sustaining with regard to zinc. 

United Kingdom.—The smelter output of zinc increased 3 percent 
in 1936. "The industry is supported largely on foreign ores, imports 
of which decreased from 152,000 long tons in 1935 to 130,000 in 1936. 
The decline was mainly in shipments from Australia. As the local 
smelting industry is inadequate for the needs of the country, large 
imports of metal are required. Net imports were 174,000 tons in 
1936 and 151,000 in 1935. Consumption increased 10 percent over 
1935 and totaled 217,000 tons. | 

The Imperial Smelting Corporation, Ltd., the only zinc-smelting 
company in the United Kingdom, operated its new vertical-retort 
plant at Avonmouth at capacity throughout the year. In November 
the company announced that owing to losses sustained the Seaton 
Carew smelter had been shut down and that it also purposed closing 
the Bloxwich plant, which operates largely on scrap. The company 
was active during 1936 in promoting a renewal of the cartel but in- 
sisted that it should be given preferential treatment in the British 
market. Following the collapse of cartel negotiations in the latter 
part of the year, the company asked the Government for an increase 
in the import duty on zinc. Such action, however, would have been 
difficult in view of the Ottawa agreement. Under a recent trade 
treaty negotiated with Canada, the British Government is free to 
impose a tariff on Canadian zinc, on which British consumers depend 
to a great extent. With the rising market at the close of 1936 and early 
in 1937, immediate action in this respect seemed improbable. Early 
in 1937 it was rumored that the Government was acquiring large 
quantities of zinc. 

Yugoslavia.—Trepca Mines, Ltd., treated 600,200 metric tons of ore 
in 1936, from which 78,100 tons of 50-percent zinc concentrates and 
65,700 tons of 80-percent lead concentrates were obtained. The ore 
averaged about 7 percent zinc, 9 percent lead, and 3.2 ounces of silver 
per ton. The declining zinc content of the ore in the lower levels of 
the mine accounts for a 15-percent decline in the production of zinc 
concentrates. The zinc concentrates are shipped to Belgium and 
France for smelting. The operations of this company were described 
in detail in the September to December 1936 issues of Mining and 
Metallurgy. 
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In consequence of the greater demand for paint, automobiles, pneu- 
matic tires, and storage batteries—all major pigment-consuming 
industries—sales of lead and zinc pigments in 1936 increased 14 


percent over 1935 in both value and tonnage. 


Compared with 1925-29 


averages, however, sales were still 39 percent lower in value but only 
12 percent lower in tonnage, indicating that prices have not improved 


to the same extent as production. 


Salient statistics of the lead and zinc pigments industry of the United States, 1925-29 
(average) and 1932-36 


1925-29 


1934 


1935 


1936 


(average) 1932 1933 
Production (sales) of principal pig- 
ents: 
White lead (dry and in oil) 
short tons.. 154, 483 66, 674 72, 982 
Litharge................. do.... 84, 845 58, 096 61, 193 
Red lead..............-.. do.... 41, 362 18, 880 21, 985 
Zinc oxide. ...............do.... 154, 208 72, 25 98, 542 
Leaded zine oxide........ do.... 26, 609 14, 305 22, S68 
Lithopone................ do.... 177, 745 121, 667 140, 531 
Value of products: 
All lead pigments............... $60,092,000 1$19,133,000 '$20,819,000 
All zinc pipmoents ....-0----0--- 41, 314, 000 |19, 430, 000 ¡24, 143, 000 
CP OUR MORTEM NES 101,406,000 135, 563, 000 44, 962, 000 
Value per ton received by producers: 
White lead (dry)............... 178 117 112 
Lith are AAA ee 176 89 101 
Red Lead... 193 111 120 
ZINC OCG. ooo ccc ccce erus 133 110 105 
Leaded zine oxide............... 
Lithopone...... cord c eres 


—M | o .—  — ee 
———— | ————— a | L————————M— ——————— 


Foreign trade: 
Lead pigments: 
Value of exports. ........... 
Value of imports. ........... 
Zinc pigments: 
Value of exports............ 
Value of imports. ........... 


Export balance 


! Import balance. 


78, 734 
65, 733 
26, 743 
87, 055 
20, 506 


145, 565 


96, 831 
19, 930 
28, 776 
99, 607 
20, 976 
159, 456 


118, 407 
86, 246 
34, 596 
126, 500) 
40, 512 
158, 319 


:$24.002,000 '$28,064,000 ($34, 206, 000 
24, 106, 000 26, 500, 000 | 27, 862, 000 


48, 108, 000 |54, 564, 000 | 62, 068, 000 


395, 000 


373, 000 


422, 000 


124 126 

104 116 

121 133 

103 90 

93 87 

84 82 

p 

512, 000 546, 000 
2, 000 -P, 000 
392, 000 420, 000 
465, 000 375, 000 
434, 000 584, 000 
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Lead pigments again fared better than zinc pigments. Total sales 
of lead pigments increased 22 percent in value and 16 percent in 
quantity whereas zinc pigments increased only 5 percent in total value 
and 13 percent in quantity. Producers of lead pigments received 
nearly $7 per ton more for their product in 1936 than in 1935, while 
zinc pigments brought $6 less per ton. Trends in lead pigment quota- 
tions during 1936 paralleled those of metallic lead, but prices of zinc 
pigments did not respond to the sharp increase in the zinc quotation. 
Prices of the zinc oxides, for instance, were increased only 0.25 cent per 
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FiGURE 30.— Production and price trends of the principal lead and zinc pigments, 1915-36. 


pound during 1936 whereas the price of metal rose 0.60 cent between 
January 1 and December 31. The lower sales realization on zinc 
pigments in 1936 resulted from the drastic cut in prices put into effect 
the latter part of 1935 and the 0.25-cent reduction in lithopone prices 
in November 1936. The latter was prompted by a 1-cent cut in the 
quotation for titanium dioxide. 

Comparison of the sales of the white-lead pigments and zinc oxides 
to the paint trade in recent years reveals substantial gains in the use of 
leaded zinc oxide. In 1932, total sales amounted to 105,529 short 
tons, of which white and sublimed lead comprised 66 percent, Zinc 
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oxide 21 percent, and leaded zinc oxide only 13 percent. By 1936 
total sales bad increased to 194,762 tons, of which the lead pigments 
supplied 62 percent, zinc oxide 17 percent, and leaded zinc oxide 21 
percent. For the same period the average lead content of the latter 
pigment increased from 23 to 27 percent and production nearly trebled. 

Tyler * has pointed out the rapid increase in production of titanium 
pigments and their expanding use in fields formerly supplied exclusively 
by lead and zinc pigments. Much of this expansion has taken place 
during & period when prices of lead and zinc were extremely low. 
Even under these conditions titanium enjoyed a distinct advantage 
from the standpoint of low-cost raw materials, as ilmenite, the principal 
source of titanium, was considerably cheaper than lead and zinc ores. 
Recent sharp rises in lead and zinc prices, coupled with the fact that 
there has been no appreciable change in the cost of ilmenite, has 
favored the competitive position of titanium. In this connection 
the drop in the price of ikoone in 1936 in the face of a rising metal 
market was significant. Further increase in imports of ilmenite in 
1936 suggests a record production of titanium pigments in that year. 


PRODUCTION 


In this report, sales of pigments and salts are considered to represent 
production, as no account is taken of the stocks on hand at the 
beginning and end of the year. The quantities used by producers at 
their own plants are included under sales. 

The total value of lead and zinc pigments sold by domestic producers 
was approximately $62,068,000 in 1936 compared with $54,564,000 in 
1935. The total value of all lead pigments sold was $34,206,000 and 
that of all zinc pigments sold $27,862,000. Sales of lead pigments 
increased 22 percent in total value and 16 percent in quantity, whereas 
sales of zinc pigments increased 5 percent in total value and 13 percent 
in quantity. Phe average value per ton of lead pigments sold in 1936, 
as reported by producers, increased only 5 percent, whereas the average 
New York quotation for pig lead increased 16 percent. Zinc pigments 
decreased 7 percent in value per ton compared with a 13-percent 
increase in the St. Louis quotation for slab zinc. 

pigments.—Production of all lead pigments except orange 
mineral, which declined only slightly, increased in 1936. Production 
of white lead increased 22 percent but was 39 percent below the peak of 
1922. Production of litharge was 8 percent higher than in 1935 and 
nearly equaled the record output of 1929; and the output or red lead, 
which increased 21 percent in 1936, was 19 percent below that of 1929. 
Production of sublimed lead was 1 percent more than in 1935. Unit 
values of all lead pigments except white lead in oil increased in 1936. 


1 Tyler, Paul M., Trends in White-Pigment Consumption: Inf. Circ. 6881, Bureau of Mines, 1936, 15 pp. 


153336—-37 15 


214 MINERALS YEARBOOK, 1937 


Lead pigments sold by domestic manufacturers $n the United States, 1935-36 


— 


1935 1936 
Pigment Value (at plant, ex- Value (at plant, ex- 
Short clusive of container) Short clusive of container) 
tons tons 
Total Average Total Average 
Basic lead sulphate or sublimed lead: 
Witte EE 7, 572 $727, 004 $96 7, 531 $863, 268 $115 
HlH8:.: Seo ecu ered See Sei e 727 71, 682 99 891 102, 565 115 
Red lead...... PRIN ted Ran eee GINE 28,776 | 3, 492, 141 121 | 34,896 | 4,657,322 133 
Orange mineral......................... 252 47, 515 189 248 48, 196 194 
¡A A Rae ECT 79,930 | 8, 286, 339 104 86,246 | 9, 966, 563 116 
White lead: 
¡A ———— 27, 972 3, 481, 988 124 34,775 4, 367, 337 126 
Indili. 2.51222 eee eects 68, 859 | 11,957, 171 174 83, 632 | 14, 200, 617 170 


! Weight of white lead only but value of paste. 


Lead pigments sold by domestsc manufacturers in the United States, 1927-36, in 
short tons 


Basic lead sulphate 
White lead or sublimed lead 
Orange 


Year Ss Red lead | mineral | Litharge 
Dry In oil White Blue 


———— d£E———— | ————— |——— 4——— | -————— |——— 


jj -— —— —— cies 38,669 | 119.026 13, 482 1, 061 39, 073 109 81, 655 
LEE 42,049 | 111,923 16, 002 ], 234 40, 497 459 85, 570 
VO 20 ———— M 42,159 | 104,872 15, 580 J, 234 43, 021 678 87,916 
1930 UU 32, 54 69, 502 10, 308 1, 219 32, 941 356 72, 57 

KEE 30, 922 66, 446 8, 790 806 25, 853 282 63. 890 
|o A ————— 19, 946 46, 728 5, 708 549 18, 880 212 58, 096 
1933 sess tos eect iene aioe ,6 48, 354 7, 320 625 21, 988 231 61, 193 
OT D 22, 569 56, 165 6, 399 668 26, 743 234 68, 733 
A iini 27, 972 68, 859 1,572 727 28, 776 252 79, 930 
hir p — HC 34, 775 83, 632 7, 531 891 34, 896 248 86, 246 


Zinc pigments and salts.—Production of zinc oxide and leaded zinc 
oxide increased 27 and 35 percent, respectively, in 1936, the output of 
the latter being the highest on record. The tonnage for lithopone 
represents a decline of 1 percent from 1935, due to a change in the 
method of compiling statistics. Formerly the combined weights of 
standard-grade and high-strength lithopone were reported as total 
sales. Beginning with 1936 the total will include sales of standard 
grade plus the standard-grade content of the high-strength product. 
This change reduces the tonnage by the excess quantity of zinc sul- 
phide contained in high-strength lithopone. Production in 1936, com- 
piled on a basis comparable to former years, would show a moderate 
increase in output over 1935. The Bureau of Mines is not at liberty 
to publish statistics on the new basis for past years. 

The 1936 tonnages were equivalent to the following percentages of 
the 1929 outputs: Zinc oxide, 79; leaded zinc oxide, 149; and lithopone, 
77. Unit values of the oxides decreased substantially in 1936, and 
that of lithopone was slightly lower. 
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Zinc pigments and salts sold by domestic manufacturers in the United States, 1935-36 


1935 1936 
Value (at plant, Value (at plant, 
Pigment or salt exclusive of con- exclusive of oon- 
Short tainer) Short tainer) 
tons |... __ | tons 
Total Average Total Average 
Zinc oxide EE 99, 697 |$10, 237, 953 $103 126, 800 |$11, 376, 323 $90 
Leaded zine oidel 2222. 29, 976 2, 791, 808 93 40, 512 3, 508, 673 87 
Litbopone Ll lll lll. 159, 486 | 13, 470, 274 84 155, 319 | 12, 976, 754 82 
Zinc chloride, 50° B................... (2) (2 (2) (2) 1) (3) 
Zinc sulpha&te................... ll. 7, 108 324, 966 46 8, 687 388, 081 45 


! Zinc vide containing 5 percent or more lead is classed as leaded zinc oxide. 
! Figures not available. 


Zinc pigments and salis sold by domestic manufacturers in the United States, 1927-36, 
an short tons 


Leaded Zinc chlo- 


Year Zinc oxide zinc Lithopone | ride (50? e ina 
oxide B.) PR 
AA EE 151, 246 28, 064 176, 994 40, 141 6, 418 
Net A IA 160, 004 24, 223 200, 468 45, 669 4,733 
AA AO EE 160, 611 27, 149 206, 315 43, 189 7, 404 
yl EE EE 119, 142 17, 279 164, 065 29, 043 6, 249 
EE IA EEN 95, 700 18, 577 151,850 34, 885 5, 200 
NOS "HE EE 72, 250 14, 305 121, 667 23. 524 4, 252 
IUXl.ll ns ccculn cd EE EES 98, 542 22. N68 140, &31 32. 187 5, 608 
1034577: oh te EE Ee 87, ORS 20, 506 145, 565 19, 614 6, 783 
IUS a. tne de Ron AL af cA E 99. 697 29, 976 159 486 (1) 7, 108 
Sth Mod cu AAA AA UA ee 126, 800 40, 512 155, 319 (!) 8,687 


1 Figures not available. 


CONSUMPTION BY INDUSTRIES 


White lead.—About 95 percent of the white lend produced is used 
in the manufacture of paint. The tonnage used in this industry in 
1936 was 24 percent above that in 1935, but 17 percent below that in 
1929. Consumption of white lead in the ceramic industry increased 
45 percent in 1936. 


Distribution of white lead (dry and in oil) sales, 1929-86, by industries, in short tons 


Industry 1929 1930 1931 1932 1933 1934 1935 1936 
E A 136, 526 91, 563 91, 832 63, 399 68, 368 75, 008 91, 297 113, 363 
Ceramics... l.l... 4, 246 3, 366 2, 848 1, 761 1,617 1, 434 1, 834 2, 653 
HEEL ege 6, 259 7,211 2, 688 1, 514 2, 997 2, 292 3, 700 2, 391 


— —— MÀ | ————— AS | | ———— —— — | ee fe | ee ee — 


147,031 | 102,140 97, 368 66, 674 72, 982 78, 734 96, 831 118, 407 


Basic lead sulphate.—This pigment is used largely in paint, and the 
quantity so used in 1936 was 5 percent above that in 1935 but 40 
percent below that in 1929. In 1929 over 2,000 tons of basic lead 
sulphate were used in storage batteries, but this use has since dwindled. 
Large quantities of this pigment are used in leaded zinc oxide to 
increase the lead content. In 1936, approximately 2,400 tons were 
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used for this purpose by pigment producers reporting to the Bureau 
of Mines. This tonnage is not included in the accompanying state- 
ment of sales of basic lead sulphate but is included in figures shown 
for leaded zinc oxide. It is the Bureau's policy to measure production 
of a plant in terms of final products. 


Distribution of basic lead sulphate sales, 1929-36, by industries, in short tons 


Industry 1929 1930 1931 1932 1933 1934 1935 1936 
Paints............... 13, 435 9, 573 8, 311 5, 689 7,072 6, 611 7, 770 8, 124 
Rubber.............. 655 304 173 77 161 93 155 126 
Storage batteries. .... 2. 327 1, 104 697 195 99 139 |.......... 23 
Other............... 397 456 505 296 613 224 374 144 

16, 814 11, 527 9, 686 6, 257 7, 945 7, 067 8, 299 8, 422 


Litharge.— The principal use of litharge is in the manufacture of 
storage batteries, but this outlet has been affected adversely by the 
growing tendency of battery makers to substitute a black oxide or 
suboxide of lead, which they manufacture themselves. This practice 
was begun in 1923, and by 1929 a total of 33,000 tons of the black 
oxide was being made. In 1936 one battery maker began the manu- 
facture of litharge. In all, 40,832 tons of oxides were made at battery 
plants in 1936 compared with 34,146 tons in 1935. None of this is 
included in the Bureau of Mines statement of litharge production. 


Distribution of litharge sales, 1929—36, by industries, $n short tons 


Industry 1929 1930 1931 1932 1933 1934 1935 1936 


Storage batteries........-..-.....-.-- 37, 160 | 33,173 | 31,605 | 29,365 | 27,327 | 30,024 | 36,067 | 38,700 
Insecticides. .................... LL... (1) 6,000 | 7,508 | 11,735 | 11, 126 | 12,271 | 14,665 | 14, 662 
Chrome pigments. ...... ........... 8,112 | 3,286 | 3,582 | 2,591 | 3,973 | 6,162 | 7,356 

A beau 4,089 | 4, 124 963 | 5,438 | 6 6, 751 7,162 
Oil refining....................... .. 13, 615 | 12,028 | 7,351 | 4,793 | 6,070 | 7,614 | 7,869 | 7,259 

E A E eve ERES ,1 698 641 1, 360 610 414 564 2, 307 
Ee esca esee t vaca ewe ,651 | 4,736 | 3,032 | 1,921 | 2,875 | 2,466 | 3,171 2, 147 
¡PTI -0a a0aaaaoannaanMMM 3 169 1 104 280 
A SS ecc nae hen bnt UE e i RU 10,269 | 8,180 | 5,839 | 3,199 | 3,668 | 2,982 | 3,207 4,72 


—ÓM — | ————————— | aa | RL | rg 


87,916 | 72, 578 | 63,890 | 58, 096 | 61, 193 | 68, 733 | 79,930 | 86, 246 


! Included under “Other.” Not separately reported. 


_ Red lead.—The use of red lead in storage batteries and paints in 1936 
increased 15 and 35 percent, respectively, over 1935. The quantity 
used in paints nearly equalled the amount used in 1929. 


Distribution of red lead sales, 1929-36, by industries, in short tons 


Industry 1929 1930 1931 1932 1933 1934 1935 1936 
Storage batteries..... 25, 689 18, 998 13, 700 10, 655 12, 049 15, 987 17, 657 20, 323 
aints............... 11, 855 10, 906 , 256 6, 389 7, 182 , 166 8, 721 11, 786 
Ceramics............ 9 $ 811 407 715 595 86 7 
Other. .............. 4, 574 2, 202 2, 086 1, 369 1, 142 1, 395 1, 531 1, 980 


ee | ——— À— | | | —— | a———— MM e] 


43, 021 32, 941 25, 853 18, 880 21, 988 26, 743 28, 776 34, 896 


Orange mineral.—Sales of orange mineral] decreased slightly in 1936. 
This pigment is used chiefly in the manufacture of inks and color 
pigments, and the tonnage involved is quite small. 
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Distribution of orange mineral sales, 1929-36, by industries, in short tons 


Industry 1929 1930 1031 1932 1933 1934 1935 1936 
Color pigments...................... 487 188 114 108 96 68 125 T 
Ink manufacture. ................... 151 88 ]19 58 18 24 85 71 
ODO... uos rada EP UE cs 40 80 49 46 117 142 42 100 
678 356 282 212 231 234 252 248 


Zinc oride.— Total sales of zinc oxide were 27 percent higher in 
1936 than in 1935. All uses shared in the increase except floor cover- 
ings and textiles, which remained virtually unchanged from 1935. 
In the preparation of exterior paints, manufacturers are using smaller 
proportions of zinc oxide than formerly. Of the 1936 total, 42 percent 
was made by the French process and 58 percent by the American 
process, the same ratios as in 1935. The proportion of French-process 
oxide made from scrap zinc was virtually the same in 1936 as in 1935. 
Over 3,000 tons of zinc oxide, not included in the sales figures given 
herein, were used to make leaded zinc oxide in 1936. This tonnage 
is included under leaded zinc oxide. 


Distribution of zinc oxide sales, 1931-36, by industries, tn short tons 


Industry 1931 1932 1933 1934 1935 1936 
Rubber. EE co 47, 972 37,679 53, 869 50, 145 57, 734 72, 885 
Paints... EE EE 31, 357 22, 369 29, 218 23, 741 25, 289 33, 149 
Floor coverings and textiles............... 4, 695 2, 837 4, 087 4, 781 7, 179 7, 178 
COTAS rare 3,171 1,782 2, 639 2, 963 4, 028 6, 102 
AA A O 8, 505 7, 583 8, 729 5, 458 5, 467 7, 486 


———— | —M | ——— | ———————— | —M—M—— | ———— 


Leaded zinc oride.—This pigment is used almost entirely in the 
manufacture of paint. The quantity sold for that purpose in 1936 
was 36 percent more than in 1935. The present trend toward higher 
lead content in exterior paints is reflected in the large increase in use 
of leaded zinc oxide in 1935 and 1936. Some manufacturers now are 
marketing a 50-percent leaded zinc oxide. The tonnage stated under 
this heading includea approximately 2,400 tons of basic lead sulphate 
and over 3,000 tons of zinc oxide used by producers in the manufacture 
of leaded zinc oxide. 


Distribution of leaded zinc oxide sales, 1931-36, by industries, in short tons 


Industry 1931 1932 1933 1934 1935 1936 
e EE 18, 202 14, 072 22, 488 20, 376 29, 632 40, 156 
ROD DOR tie ee en eer hee 46 6 32 
A osue sna nnes iaa ene Soda aries 247 207 334 102 308 324 


——— | | ————M—— |——— | ————————————— d———————— 


Inthopone.—Sales of lithopone to the paint industry, as shown in 
the accompanying table, decreased slightly in 1936, but figures for the 
latter years are not comparable to those for previous years for reasons 
previously mentioned. Comparable figures would probably show a 
moderate increase in the use of regular and high-strength lithopone in 
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paint in 1936. The production of floor coverings and textiles rose 
appreciably in 1936. Of the total for that year approximately 6,800 
tons were used in coated fabrics and textiles and the balance in lino- 
leum and felt-base floor coverings. "This distribution includes an 
estimate for one producer who was unable to segregate sales under 
these headings. Other | items obtained in 1936 for which 1935 data 
are not available include paper, 1,629 tons, and ink, 321 tons. Litho- 
pone production capacity was reported at 230, 320 tons per year in 
both 1935 and 1936. 

Lithopone is used extensively in interior paints, and in this field 
is now subject to intense competition from titanium pigments. 


Distribution of lithopone sales, 1929-36, by industries, in short tons 


Paints, etc LLL... 150, 804 | 126,076 | 119,446 | 93, 465 | 106, 995 | 114, 472 | 124, 615 | 122, 461 
Floor coverings and textiles...| 37,506 | 23,656 | 20,780 17, 601 1& 472 14, 811 19,440 | 23,085 
Rubber....................... 1, 176 5, 997 5, 833 3, 955 5,078 4, 596 4, 435 4, 908 
Other loss ie tee iY 10, 829 8, 336 5, 791 6,646 | 10,286 | 11,686 | 10,996 7, 865 


—— | —Ó—À—M— | € —— Hi —— MÀ | —  —— ——À——— — | ——— | ——M | ——M 


206, 315 | 164, 065 | 151, 850 | 121,667 | 140,831 | 145, 565 | 159,486 | 158, 319 


Zinc sulphide.—Production of this pigment. was reported by five 
plants in 1936; but owing to the fact that one producer represents 
such a large part of the total, the Bureau of Mines is unable to publish 
statistics. Most of the zinc sulphide is mixed with regular lithopone 
to make high-strength lithopone. 

Zinc chloride.—The Bureau of Mines cannot report zinc chloride 
production because of the refusal of one of the large producers to 
supply reliable data. 

According to the Department of Agriculture, the consumption of 
zinc chloride by wood-treating plants totaled 2,050 tons in 1936. 
From a peak of 26,000 tons (solid basis) in 1921, consumption of zinc 
chloride in this field declined to 1 ,600 tons in 1934. The loss of this 
market is due primarily to the fact that zinc chloride is soluble in 
water and therefore is not as effective as creosote, its principal com- 
petitor, in preserving wood exposed to moisture. From time to time 
various insoluble zinc preservatives have been developed, but none 
has found a wide market. Recently a chromated zinc was introduced, 
but enough time has not elapsed to gage its effect on this market for 
zinc. 

Complete data on sales of zinc chloride in 1936 are not available, 
but returns received from producers representing roughly two-thirds 
of the total output indicate the following distribution of sales by uses 
in 1936: 


Percent Percent 
Soldering flux.................-- 24 | Cil IDE A A EE EE ER A 5 
Wood preserving...............- NS olco RE 10 
Drv-cell batteries___.._._.....----- 25 —— 
Vulcanized fiber.............-..- 13 100 


Zinc sulphate.—In 1935 and 1936 producers of zinc sulphate were 
asked to distribute their sales according to various industries. The 
results of the canvass are not very satisfactory because the distribu- 
tion was incomplete. Producers selling large tonnages to jobbers 
were unable to classify sales of this type by consuming industries. 
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Of the total 1936 sales (8,687 tons), 4,201 tons were reported as sold 
to the rayon industry, 331 tons to electro-galvanizers, 339 tons to 
glue manufacturers, 124 tons to printers and dyers of textiles, and 113 
tons to paint and varnish manufacturers; 3,579 tons were undistributed. 
A break-down of the latter figure would undoubtedly show much 
larger tonnages for the various uses enumerated. In 1935, 688 tons 
of zinc sulphate were used as a flotation reagent, according to data 
collected by T. H. Miller of the Bureau of Mines. 


RAW MATERIALS USED IN THE MANUFACTURE OF LEAD AND 
ZINC PIGMENTS AND SALTS 


Lead pigments and zinc pigments and salts are manufactured from 
a variety of materials, including ore, refined metal, and miscellaneous 
secondary materials, such as Scrap and waste from various industrial 
processes. In 1936, 93.2 percent of the lead in lead pigments was 
derived from pig lead and 6.8 percent from ore. Only a few tons were 
derived from secondary material. The proportions for zinc pigments 
in 1936 were 63 percent from ore, 22 percent from slab zinc, and 15 
percent from secondary materials. 


Metal content of lead and zinc pigments produced by domestic manufacturers, 
1935-36, by sources, in short tons 


1935 


Source 
Lead in Zine in Lead in Zinc in 
pigments ! | pigments | pigments! | pigments 
Domestic Of6 WEE 12, 109 83, 806 15, 062 94, 913 
Metal RO IPS 185, 151 26, 853 204, 997 32, 763 
Secondary material ?................... . ll LL e Lll. 144 21, 358 37 22, 834 


197, 404 132, 017 220, 096 150, 510 


1 Includes also lead recovered in zinc oxide and leaded zinc oxide. 
2 Zinc ashes, skimmings, drosses, and old metal. 


In the following tables the source of the metal used in the manufac- 
ture of each pigment and salt is given. Pig lead is used exclusively, 
either directly or indirectly, in the manufacture of white lead, litharge, 
red lead, &nd orange mineral and to a large extent in the manufacture 
of basic lead sulphate. Zinc oxide is the only pigment in which con- 
siderable slab zinc is used. Ore is employed in the manufacture of 
zinc oxide, leaded zinc oxide, lithopone, zinc sulphate, and basic lead 
sulphate. Some secondary lead is used in the manufacture of basic 
lead sulphate, and a substantial proportion of the zinc in lithopone 
and zinc chloride made in the United States is derived from secondary 
material. There has been a large increase in the quantity of secondary 
zinc used in the manufacture of zinc oxide since 1933. This material 
d displaced slab zinc in the manufacture of the French-process 
oxide, 


we 
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Lead content of lead and zinc pigments produced by domestic manufacturers, 1935-36, 
by sources, 1n short tons 


1935 1936 
Lead in pigments pro- Lead in pigments pro- 
m— duced from— 
Pigment austr Total Total 
LM | lead |-——-—Àd4————1———— eria 
Second- | EE Second- | ES 
Domes- ments | Domes- ments 
tic ore Pig lead | ary e tle ore Pig lead p ma- 
White leed... 83,079 |......... 83,079 |.........|] 89,779 |......... ; 
680. 2. EEE AO 25, 173 |: ER 25, 173 |......... 31,517 J........- 31, 517 
¡AU A RE 74, 72A |......... 74,724 |.........| 81,883 |......... 81, 883 
Orange mineral..............|]......... 298 |.........] 296 |......... 249 |......... 249 
Basic lead sulphate.......... 4, 624 1,879 |......... 6, 503 4, 099 1,569 |......... 6, 268 
Leaded zinc oxide. .......... 7, 484 |......... 144 7, 628 10, 363 |......... 37 10, 400 
Zinc oxide................... E E itt y VE LOCI AI EENE 
12, 109 | 185,151 144 | 197, 404 15, 062 | 204, 997 37 220, 096 


Zinc content of zinc pigments and salts produced by domestic manufacturers, 1935-36, 
by sources, in short ions 


1935 1936 
Zinc in pigments and salts Zinc in pigments and salts 
Pigment or salt produced from— Total produced from— Total 
ginc nl 1 UD in 
Second T. Ka Second nents 
Domes- -| ments | Domes- i 
Slab zinci ary ma- | and salts Slab zinc] ary ma- | and salts 
tic ore terial tic ore terial 
Zinc oxide................... 47,021 | 20,749 7,490 | 81,260 | 56,946 | 32, 625 9, 201 98, 772 
Toned Mos oxide. .......... 16, 185 104 356 16, 645 19, 065 138 183 19, 386 
Lithopone................... 120, 600 |......... 13, 512 | 134,112 18, 902 |......... 13, 450 32, 352 
Zinc sulphide EE (D. O EE G (n dec te (n ( 
Zinc chloride. ............... (2) d) (1) O (3 (3) a (3 
Zinc sulphate................ 1,906 |......... 483 2, 449 1,078 |......... L 2, 302 


! Zinc content of a small quantity of zinc sulphide included with zinc content of lithopone. 
1 Figures not available. 
PRICES 


The total value and the average price received by producers from 
sales of lead and zinc pigments and salts are stated earlier in this 
chapter. The range of market quotations, as reported by the Oil, 
Paint, and Drug Reporter, appears in the followin table. Quotations 
on lead igments were advanced as the price We ead moved upward 
during the latter part of 1936. On October 1, zinc oxide prices were 
advanced by one-fourth cent per pound but were still considerably 
out of line with the price of the metal. A drop of 1 cent per pound in 
the price of titanium dioxide on November 2 was followed shortly by 
a reduction of one-fourth cent per pound in lithopone prices and 
1%- to 2X-cent cuts in zinc sulphide quotations. 
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Range of quotations on lead pigments and zinc pigments and salts at New York 
(or delivered $n the East), 1933-36, in cents per pound 


Product 1933 1934 1935 1936 


—————— | —À—— | —— |———— 


Basic lead sulphate, or sublimed lead, less than car- 


Litharge, commercial, powdered, barrels........... 5.50- 7.00 | 6.00- 6.75 | 6.00- 7.00 | 6.00- 8.50 
Red dene dry, 95 percent or less, less than carlots, 


RUNDE NUN ETT OPPRIMO 6.50- 8.00 | 7.00- 7.75 | 7.00- 8.00 | 7.50- 9.50 
Orange mineral, American, small lots, barrels: 
Ex-white lead............ c c ac eee 10. 25-11. 75 | 10. 75-11. 50 | 9. 50-11. 00 | 10. 50-11. 25 
Exsted lead. lul ceneeacielleRe spon C rg 9. 00-10. 50 | 9.50-10.25 | 9.00-10. 50 | 10. 50-11. 25 
Zinc oxide: 
American process, lead-free, bags, car lots. ........ 5.75 | 5.75- 6.50 | 5.00- 6.50 | 5.00- 5.25 
American process, 5 to 35 percent lead, barrels, 

d SE 5.75 | 5.75- 6.50 | 5.13- 6.50 | 5.13- 5.38 
French process, red seal, bags, carlots............. 8. 63 8.38 | 5.50- 8.38 | 5.50- 5.75 
French process, green seal, bags, carlots........... 9. 63 9.38 | 6.00- 9.38 | 6.00- 6.25 
French process, white seal, barrels, carlots........ 10. 88 10.63 | 6.50-10.63 | 6.50- 6.75 

Lithopone, domestic, 5-ton lots, bags. ..............- 4. 50 4. 50 4.50 | 4.25- 4.50 
Zinc sulphide, less than carlots, bags, barrels ....... 13. 00-13. 50 | 10. 50-13. 25 | 10.50-11.75 | 9.25-11. 75 
Zinc chloride, works: 
Solution, tanks: ex eege e e EE e ra e 2. 00- 3. 00 2. 00 2. 00 2. 00 
Fused, drums. e Ll... 4. 25- 5.75 4. 25- 5.75 4. 50- 5.75 4. 25- 5.75 
Zinc sulphate, crystals, barrels. ..................... 2. 75- 3.75 2. 65- 4.50 2. 65- 2.80 2. 65- 3.95 


FOREIGN TRADE ? 


Imports of lead and zinc pigments and salts declined 16 percent 
and exports increased 3 percent in 1936. The export surplus increased 
from $452,000 to $572,000; in 1929 it was over $3,000,000. In 1933 
there was an apparent import surplus. 

The following table shows the value of the various pigments and 
salts imported and exported for 1935-36. 


Value of foreign trade of the United States in lead and zinc pigments and salts, 
1936-36 


1936 
Imports Exports 


— —— | ———— | o oc | ——————— 


Lead pigments: 


bite losd. A rt $1, 153 $277, 583 $5, 443 $265, 685 
Red OO oo ne ie pcs envases Paedesbo bold as 109 De 20 113, 597 
(BT EE, EE 135, 97 51 166, 093 
range mineral......................... ll lll... 368 (!) 911 6 
Other lead pigments. .............................. 478 (1) 1) 
2, 108 512, 286 6, 634 545, 675 
Zine pigments: 
Z Fo) d Un ENEE 205, 264 170, 757 92, 112 190, 045 
Lithopome ss soo sect sk cao ra 256, 731 221, 611 273, 571 229, 942 
Zine sulphide................... l.l. ll c.l LLL. 6,073 EE 9, 190 (1) 
468, 068 392, 368 374,873 419, 987 
Lead and zinc salts: 
BISONS (6 o oce cesoxosdastaszcesedesc E 94, 448 |............ 64, 215 
Other lead compounds. ............................ 38.190. Jee ge 25, 980 1) 
Zinc chioride eee eee 34,027 AA 33, 368 (1) 
Zinc sulphate. A AAA 6, 381 n. 17, 252 (1) 
76, 528 94, 448 76, 600 64, 215 
Grand toll... oe sc beside es eee eds 546, 704 999, 102 458, 107 1, 029, 877 


! Figures not available. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Lead pigments and salts.—Imports of these commodities are of 
negligible proportions. The most important item is the group of 
lead compounds, including lead acetate, lesd nitrate, and others. 


Lead pigments and salis imported for consumption in the United States, 1932-36, 
in short tons 


Lead 
carbonate Red Orange Total 


den mineral pounds ue 
Er EEN 29 C boo ecu 277 $52, 865 
TN EE EE 3 d roro 268 39, 312 
Te citi EN EE 15-1. auis (1) 183 29, 368 
19035 EE 6 T hosii 302 3 38, 228 
A O S 32 1 (1) 185 3 32, 614 


1 Less than 1 ton. 
1 Includes also—1935: Lead pigments, n. s. p. f., $478 (4,405 pounds); 1936: Lead pigments, n. s. p. f. $19 (33 
pounds) and sublimed lead (basic sulphate) $9 (15 pounds). 


The principal exports are white lead, litharge, red lead, and lead 
arsenate. Less than 3 percent of the domestic production of white 
lead, red lead, and litharge was exported in 1936. 


Lead pigments and salts exported from the United States, 1932-36, in short tons 


1 Includes an unknown quantity of orange mineral, 1932-33. 


White lead and red lead, orange mineral! and litharge exported from the United 
States, by destinations, 1933-36, in short tons 


White lead Red lead, orange mineral,! and 


litharge 
Destination 
1933 1934 1935 1936 1933 1934 1985 1936 
Countries: 
Argentin8........... 2. ke 60 69 98 126 109 232 162 139 
EA EE 75 91 56 7 1, 104 415 502 544 
Netherlands....................- 377 463 827 AN A DEENEN 2 43 
Netherland West Indies......... 2 10 3 3 58 (2) 81 274 
Panamn occ 26 201 205 453 88 112 52 53 
Philippine Islands............... 138 130 190 170 164 210 287 342 
United Kíngdom................ 73 47 93 13 17 3 2 17 


Others : 296 $50 865 635 588 745 942 784 


1 Orange mineral is not included in this group in 1934-36. Data not available. 
2 Less than 1 ton. 
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Zinc pigments and salts.—Imports of lithopone increased in 1936 
and were approximately twice as large as exports. Net imports 
amounted to less than 2 percent of domestic production. 


Zinc prgments and salis imported for consumption in the United States, 1932-36, 
in short tons 


Zinc oxide 
Year Cs Lith Zinc Zinc Zinc Total 
pone | sulphide! chloride | sulphate | value 
Dry In oil 

gd oe A aaa 2, 515 157 4, 33 251 131 | $539,380 
IER NTC MEA 2, 359 182 5, 596 27 431 193 600, 474 
ipo: MORES 1, 204 64 3, 927 12 382 140 404, 256 
19315. EE 1, 931 59 4. 903 15 564 135 508, 476 
113 naco ce da ads 693 96 4, 780 29 519 380 425, 493 


Exports of zinc oxide and lithopone increased slightly in 1936. Most 
of this trade is with North American countries, chiefly Canada. 


Zinc pigments and salis exported from the United States, 1932-36, in short tons 


Zinc | Litho- | Zinc Total Zinc | Litho- | Zinc Total 


Year oxide | pone | salts value Year oxide | pone salts value 
1932 D cecus 1,261 | 3,212 299 | $512,559 || 1935........... 1,140 | 2,371 (1) $392, 368 
o AA 722 | 1,186 O) 230, 024 || 1936........... 1,330 | 2, 538 (1) 419, 957 
IH... 1,155 | 2,401 (!) 395, 189 


! Zinc salts not separately recorded. 


Zinc oxide and lithopone exported from the United States, by destinations, 1933-36, 
an short tons 


Zinc oxide Lithopone 
Destination 
1933 1934 1935 1936 1933 1934 1935 1936 
Countries: 
Argenting..............-........ 16 36 35 55 12 33 74 35 
Canada. cu d sores sn et 286 439 453 7 881 1,803 | 1,652 1,812 
Cüba A A rio. 2 87 115 80 41 155 198 186 
Franoe ce enna Pu ipueiic eu 5 12 15 11E DEN 1 2 3 
United Kingdom................ 36 68 56 80 132 104 138 199 
O 357 513 460 398 120 275 307 303 


EE DA —————— | ef ef | | LÁ———— 


———— | o o at |—————— — | ——— ————— | ee | L——————— | ———— ——— 
ge | | | eee | eee IL IL 


Continents: 
North America.................. 437 856 724 879 975 2, 046 1, 970 2, 103 
South America.................. 39 48 78 131 54 116 118 57 
EUTODO Ee SEN 72 66 94 97 133 125 140 219 
IAS IAL coe oo AA 80 41 132 51 3 1 15 25 
MÍTICA Su a 3 12 5 6 LE. ENG 2 4 


[3 E sl Oo Oe oe — —— a o O l O Dec a ae EE ENEE EE II IA A Her 


GOLD, SILVER, COPPER, AND LEAD IN ALASKA 
(MINE REPORT) 


By Chas. W. HENDERSON 


SUMMARY OUTLINE 


Page Page 
Summary dE 225 | Markets and shippers. ..._..........-_......- 226 
Calculation of value of metal production...... 225 | Company reports. ......................... s 228 


The total output of gold, silver, copper, and lead from Alaska ores 
and gravels in 1936, in terms of recovered and estimated recoverable 
metals, was 539,162.60 fine ounces of gold, 427,592 fine ounces of 
silver, 29,166,000 pounds of copper, and 1,882,000 pounds of lead. 
This output compares with a production of 469,495.00 ounces of gold, 
286,848 ounces of silver, 15,500,000 pounds of copper, and 1,340,000 
pounds of lead in 1935. 

Calculation of value of metal production.—The value of metal pro- 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per 
ounce, the yearly average weighted United States Government 
price!; and in 1935 and 1936 at $35 per ounce, under authority of the 
Gold Reserve Act of January 31, 1934. "The silver price in 1932 and 
1933 is the average New York price for bar silver; in 1934, the Treasury 
buying price ($0.64646464-]- per ounce) for newly mined silver; and 
in 1935 and 1936, the yearly average weighted Treasury buying price 
for newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 


Prices of gold, silver, copper, lead, and zinc, 1932-86 


1 $20.671835. 3 $0.64646404. 
! The Tressury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 
ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S. Government 
ctuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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Mine production of gold, silver, copper, and lead in Alaska, 1934—36, in terms of 
recovered metals 


Silver (lode and 
Gold (lode and placer) placer) Copper Lead 
Total 
Year value 
Fine Fine 
Drees Value sunas Value Pounds Value Pounds | Value 

1931..... 537, 281. 83,$18, 778, 000| 168, 868} $109, 167 111, 000 $9,120} 1, 493, 000| $55, 241, $18, 951. 528 
1935.....| 469, 495.00; 16,432,325| 286, 848] 206,172' 15, 500, 000) 1, 286, 500| 1,340,000| 53, 6NG| 17, 978, 597 
683 1, 882, 000} 86, 572 21, 971, 705 


1936..... 539, 162. 60) 18, 870, 691| 427,592) 331, di 29, 166,000) 2, 683, 272 


MARKETS AND SHIPPERS 


There are no smelters or refineries in Alaska. The bulk of the gold 
produced in 1936 was in the form of bullion from placer and lode 
mines sent to United States mints and assay offices. The bulk of the 
silver was contained in concentrates and high-grade ore shipped to the 
Selby (Calif.) and Tacoma (Wash.) smelters. Because of the trans- 
portation cost, all concentrates are high-grade. 

Most of the copper in 1936 was contained in copper-silver ore and 
concentrates from the Kennecott Copper Corporation and Mother 
Lode Coalition Mines Co. at Kennecott. Other contributors of 
copper (as copper-gold-silver concentrates) were the Alaska Gold & 
Metals Co. at Ketchikan and the Nabesna Mining Co. at Chitina. 
The bulk of the lead production in 1936 was contained in lead-silver- 
gold concentrates from the Alaska Juneau Gold Mining Co. amalga- 
mation-concentration mill at Juneau. Small tonnages of gold-silver 
concentrate were shipped by the Alaska Empire Gold Mining Co., 
Hawks Inlet; Chichagoff Mining Co., Chichagof; Golden Horn Mining 
Co., Iditarod; Gold Cord Development Co., Wasilla; Gold Helm 
Mining Co., Ketchikan; Fern Gold Leasing Co., Wasilla; Gold Stand- 
ard Mines, Helm Bay; Hirst-Chichagoff Mining Co., Kimshan Cove; 
and Nukalaska Mining Co., Seward. | 

The total receipts from Alaska at the San Francisco Mint during 
1936 were 8,900 fine ounces of gold and 1,362 fine ounces of silver, a 
large part of which came from C. J. Berry Dredging Co., Miller House 
district, and J. R. Murphy, lessee of the dredge (3-cubic foot buckets) 
of the Fairbanks Gold Dredging Corporation, Ltd., at Fairbanks; 
other large depositors were the Felder & Gale dredge (27 2%-cubic foot 
buckets) on Yankee Creek 16 miles from Takotna, and the H. J. 
Haney Mining Co. on Jerome Creek. The United States Smelting, 
Refining € Mining Co., Midvale, Utah, received a small amount of 
bullion from its subsidiary, the Fairbanks Exploration Co.; the Seattle 
Assay Office received the bulk of the bullion from this company. 

The United States Assay Office, Seattle, Wash., reports the follow- 
ing receipts from Alaska in 1936: 


Bullion of Alaskan origin deposited at United States Assay Office, Seattle, Wash., 
during year ended Dec. 31, 1936, in fine ounces 


District Gold 
Circle. ellc exercer LET 4, 349. 571 
Cook Inlet................ 28, 209. 271 
Copper River............. 
STEE 
Iditurod AA 
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Important shippers of bullion to the Seattle Assay Office in 1936 
were: Alaska Empire Gold Mining Co. (Juneau), Alaska Juneau Gold 
Mining Co. (Juneau), Chichagoff Mining Co. (Chichagof), and Hirst- 
Chichagoff Mining Co., Kimshan Cove, all located in Southeastern 
Alaska; Alaska Gold Dredging Corporation (Dawson), American Creek 
Operating Co. (Fairbanks), Gold Placers, Inc. (Fairbanks), Ganes 
Creek Dredging Co. (Ophir), Nabesna Mining Co. (Chitina), Olson & 
Co. (Flat), Fairbanks Exploration Co. (Fairbanks), and the Walker’s 
Fork Gold Corporation (Walker’s Fork), all in the Yukon Basin 
region; Hammon Consolidated Gold Fields (Nome), in the Seward 
Peninsula region; Arctic Circle Exploration Co. (Candle), in the 
Kenai Peninsula region; Cripple Creek Mining Co. (Anchorage), Fern 
Gold Leasing Co. (Wasilla), and Willow Creek Mines, Inc. (Lucky- 
shot), all in the Cook Inlet-Susitna region; and the Chititu Mines 
(McCarthy), in the Copper River region. The Miners & Merchants 
Bank of Iditarod at Flat was agent for large quantities of bullion from 
the Iditarod district, Yukon Basin region. The Miners & Merchants 
Bank of Alaska at Nome bought large quantities of gold from the 
Nome, Bluff, Candle, Council, mid Koucarok, Haycock, Teller, 
Solomon, and Bonanza districts, all in the Yukon Basin and Seward 
Peninsula regions. Other bullion buyers who served their respective 
regions were: Bank of Seward, Seward Peninsula region; First Nation- 
al Bank of Cordova and First National Bank of Valdez, Cook Inlet- 
Susitna region; and First National Bank of Fairbanks, Yukon Basin 
region. Several smaller bullion buyers, scattered throughout the 
different mining regions, purchased small lots and in turn sold the 
bullion to the larger buyers. 

The Willow Creek Mines, Inc., was a regular shipper of bars 
throughout 1936 from its Lucky Shot mine on Craigie Creek in the 
Willow Creek district at the head of Cook Inlet, in the Cook Inlet- 
Susitna region. 

The Alaska Gold & Metals Co. continued to produce palladium in 
1936 with its gold-silver-copper concentrates. 

The bullion produced by 38 floating dredges located almost en- 
tirely in two regions, the Seward Peninsula and Yukon River Basin, 
constituted 47 percent of the Alaska gold production for 1936. The 
operation of these dredges is limited to 4 to 8 months of actual mining 
during the late spring, summer, and early fall months. The sources 
of this production are bench, river, and beach deposits. 

Compared with the dredge output the production of gold from the 
lode mines is second in importance. While the lode mines are scat- 
tered throughout the entire Territory, the principal producers are 
located in the Southeastern Alaska region, Cook Inlet-Susitna region, 
and Yukon Basin region. The production from the lode mines is, for 
the most part, continuous throughout the year. 

The total gold production from dragline scraper, hydraulic, and 
many small sluicing operations represents 18 KEES of the Territory's 
total but is the most widespread geographically. | 

Of the silver production, 86 percent was contained in the copper- 
silver ore and concentrates from the Kennecott Copper Corporation 
in the Copper River region and as & byproduct in the bullion and con- 
centrates produced by the Alaska Juneau Gold Mining Co. in South- 
eastern Alaska. The remainder was a byproduct of lode and placer 
gold bullion. 
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The Kuskokwim River region has produced much platinum, most 
of it from the operations of the Goodnews Bay Mining Co., located 
in the Goodnews Bay mining district of this region. Other small 
amounts of platinum have been produced from the small placer 
operations. 

The production of the rarer metals of the platinum-indium group 
was small in 1936 and confined mostly to the placer and lode mines of 
the Kuskokwim River region and Southeastern Alaska. 


COMPANY REPORTS 


The Thirty-First Annual Report of the United States Smelting, 
Refining & Mining Co. for the year ended December 31, 1936, con- 
tains the following comments on its Alaska operations. 


At Fairbanks, Alaska, dredging operations started on March 20th, with all 
five of the dredges in operation by March 27th. Aggregate number of dredge 
days was 1,252 in 1936, compared with 1,268 in 1935. Grade was slightly lower; 
but an increase in the yardage handled resulted in higher gold output. A normal 
water supply for the season permitted the required stripping and thawing ahead 
of the dredges. The additional power unit to provide power for the equipment, 
preparation and handling of the newly acquired dredging areas, referred to in 
last year’s report, was completed during the year; and good progress has been 
made in the preparation of these areas. Further proven gravel reserves were 
acquired during the year. 

Weather conditions at Nome, Alaska, permitted an earlier start than in 1935, 
one of the dredges starting on May 17th, another on May 21st and the last one on 
June 19th. Aggregate number of dredge days was 515 compared with 449 for 
the previous season. Considerably more gravel was dredged; and with grade 
about the same, the gold output was materially increased. 


The Twenty-Second Annual Report of the Alaska Juneau Gold 
SC Co. for the year ended December 31, 1936 (dated Mar. 3, 
1937), says— 


The operating profit for the year 1936, before deductions for depreciation and 
Federal income tax, was $2,640,085.03. "The substantial increase in operating 
profits over those of the previous year was due in greater part to an increase in 

ield of 8€ per ton trammed, and in lesser part to an increased tonnage output. 

n 1935 the tonnage production suffered by time lost through a strike, and the in- 
crease in tonnage production in 1936 is due more to that fact than to & small 
increase in the rate of production per day of actual operation. 

Three new stopes were completed and brought into production during the year, 
two in the North Orebody above Gold Creek Tunnel level, and one in the Perse- 
verance area. The South Orebody stopes are now relieved from carrying the bur- 
den of production through the winter months under weather conditions that have 
been becoming more adverse in their effects each winter. 

The two stopes located in the North Orebody area are continuations of other 
stopes in that area and the grade of ore to be mined here is well established. The 
grade of ore produced so far from the Perseverance stope is somewhat less than the 
average grade of South Orebody ore, all in accordance with expectations. The 
nd stope in the Perseverance area will be brought into production this coming 
fall. 

To continue the program for prospecting the lower levels of the mine, the No. 53 
Prospect Winze has been sunk to & point 1,518 feet below the Gold Creek Tunnel 
level. A station has been cut at the No. 13 level and crosscutting through the ore 
horizon will be started this year. 

À drainage tunnel was started and is being driven below and parallel to Gold 
Creek Tunnel, for the purpose of handling the water that comes into the mine in 
increasing amounts each year, through the South Orebody stopes, which have 
long since caved through to the surface. 

Although gold production is expected to continue at about the 1936 yearly rate, 
increased taxation, Territorial, State and Federal, together with increasing prices 
of commodities, will have a tendency to effect a reduction in the amount of surplus 
earnings over and above the present dividend rate. 
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The work of developing and preparing the Perseverance section for mining was 
continued throughout the year. No. 470 stope, the first stope in this section, 
started 65 feet above the No. 4 main Gold Creek Tunnel level. Thirty-one thou- 
sand eighty-seven e py feet of stope cutout was done, and the stope was in 
production at the end of the year. In addition, 745 feet of main haulage level, 722 
feet of main oreways, together with 7,752 feet of auxiliary raises and intermediate 
levels, were driven. Several pieces of this work made connections with old 
DL CA levels that are still open, thereby providing excellent ventilation for 

is area. 

In the 53 winze area of the North Orebody the usual preparatory work was done 
both above and below the No. 4 level, and in addition the 53 winze, which has a 
slope of 60? from the horizontal, was sunk an additional 432 feet to & vertical depth 
of 1,518 feet below the main haulage level. 

A station was cut in the winze and crosscutting was started on the 13 level, 450 
feet below the previous lowest level, and 1,450 feet vertically below the main 
haulage level. 

During the year, 193,100 pounds of powder were used in blasting powder drifts 
and 104,000 pounds were used in blasting long hole drill stations, making a total 
of 297,100 pounds for primary breaking, or 0.07 pound per ton trammed. The 
total powder consumption for mining was 0.30 pound per ton trammed as against 
0.32 pound in 1935, and 0.28 pound in 1934. 

Mill.—Experimental work, mentioned in last year's report having shown that a 
profit could be made by fine grinding and treating by flotation & certain portion of 
the fine tailings, was expanded into a regular part of mill operation. Five hundred 
tons of the coarser portion of the fine tailings are reground daily and treated by 
flotation, resulting in an additional profit of $50,000.00 during 1936 from this 
source. Further experimental work to recover values from the mill slimes is now 
under way. Results do not as yet justify a prediction as to whether this can be 
profitably done. Experimental work along this line will be continued and if profit- 
able results are proved, appropriate installations of e will be made. 

Labor.—There was an abundant supply of labor of all kinds throughout the year. 
The labor turnover during the year was very small. The six day work week 
adopted in 1934 has been continuoualy in effect since that time. The average daily 
wage for the year was $6.15 and the overall cost per man per day was $10.04. 

ower plants.—The work of rebuilding the 2-mile flume and the rehabilitation 
of Salmon Creek No. 1 power plant was completed during the year. The rehabili- 
tation of the plant has taken two seasons’ work, the total cost having been $130,- 
000.00. The plant was put in operation at the beginning of the 1936-37 winter 
season. The additional power supplied by this plant will make it unnecessary to 
run the steam plant except for & short time during peak loads in the longest, 
coldest winters or when line trouble on the mountain prevents transmission of 
power from the Ánnex Creek plant. 

The small wooden dam at the Annex Creek Reservoir was rebuilt and an addi- 
tional 5 feet was added to its height, giving additional storage for water equivalent 
to 1 million kilowatt-hours of power. 


Gold content of ore from Alaska Juneau mine in 1936, by months 


Gold (ounce) 


Rock to mill from 
mine (tons) Losses per ton of 
Month fin ed tailings Content 
-——— Á— d——— aaa Orok 
from 
mine to 
Coarse mill 


—— | ES À má M || e  — [| ——n MM | MM — | o EE 


JADUATY EE 0. 0072 0. 0411 
February EE . 0072 . 0376 
MATON EE . 0072 . 0424 
AUDI. et iue mia dise E . 0068 . 03923 
A EEN . 0063 . 0392 
JUS... EEN . 0066 . 0414 
EE . 0068 . 0445 
AUSUSE coe we vdcwccauusccsscadus 0065 . 0454 
September. .................... 0069 . 0415 
o Neue ge eee o giereg ‘ A n . 0070 . 0442 
A ........2.-0---0--- 209, 470 | 155, 460 ; : : . 0068 . 0447 
December...................-.- 167, 057 A s i . 0071 . 0424 
Total and sverage........ 2, 462, 046 |1, 904, 754 ; " j . 0069 . 0422 


153336—37———16 
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Gold content of ore from Alaska Juneau mine, 1893—1936 


Gold (ounce) 


Ro to tx Dm 
ne (tons Recovery per ton | Losses per ton of 
Y fine milled tailings Content 
ear 
of rock 
from 
Ore fine- mine to 
milled 
1893-1913_................-.. 330, 278 0. 0827 
A 60, 026 . 0639 
A das E POSAPES 179,892 |............|  .03853| .0145 | .0145 |.......... . 0643 
1018... ocn as 180, 113 |............| .0227 |  .0068 |  .0145|.......... . 0454 
1017 :.... oic. RR rA 677,410 |............] .0164 |  .0150|  ..Olll|.......... . 0416 
HIR, seed A 574, 285 17, 933 0231 . 0082 k 0073 . 0445 
1019. onudessseodcms mu EE 76, 593 , 0310 . 0087 . 0135 0092 . 0479 
y | 7. | SENE EE 305, 549 0440 . 0121 . 0164 0106 . 0522 
rd RE 709, 277 0421 . 0097 . 0145 0097 . 0416 
1022 AED ee hee es 1, 201, 991 0440 . 0116 . 0145 . 0097 . 0392 
Är ui on eee EE 1, 841, 481 0498 0111 . 0140 0092 . 0392 
Er A 1, 700, 662 0532 . 0140 . 0145 0097 . 0421 
1025 E ie eedan iede 1, 943, 896 0493 . 0145 . 0160 0106 .0411 
d EEN 2, 180, 022 . 0440 . 0126 . 0145 0097 . 0362 
rd e EE 2, 428, 115 . 0469 . 0145 . 0135 . 0872 
1008. E A TSS 1, 922, 949 . 0648 . 0198 . 0155 0101 . 0537 
Ir oe fe Eo emer 1, 815, 970 0624 . 0189 . 0135 0092 . 0642 
1080: AA 1, 858, 221 0581 ; . 0135 0092 . 0532 
NOS 3 BCEE 1, 863, 352 0604 . 0178 . 0131 0087 . 0542 
1032: A ede 1, 587, 161 0493 . 0135 . 0116 0082 . 0484 
1638 DEENEN 1, 619, 128 . 0408 . 0116 . 0110 0062 . 0474 
1044 v o os uw cree S 1, 015, 462 . 0034 . 0116 . 0082 . 0402 
1030 EE 1, 638, 185 0533 . 0035 . 0108 0078 . 0413 
1036 A ca mec ere 1, 904, 754 0544 . 0061 . 0089 . 0069 . 0422 
Total and average....| 32, £00,911 | 28, 210, 037 0513 . 0124 6130 . 0090 . 0454 
Gold, silver, and lead recoveries from Alaska Juneau mine, 1898-1936 
Gold Silver Lead 
Total value 
Year recovered 
Fine ounces Value Fine ounces, Value Pounds Value 
1893-1913........... 34, 239. 49| $707, 730. 15 (1) (1) 1 $707, 730. 15 
1914-15............. 12, 174. 90 251, 655. 27 6, 191. 63| $2, 889. 89 117,031 $6, 781. 10 261, 326. 26 
1916... cora 5, 564. 70 115, 022. 32 2, 843.86} 2,014.75 61, 068 4, 341. 61 121, 378. 68 
VOLT EE 20, 767. 41 429, 262. 38 12, 247. 71| 10,402. 53| 296,179 20, 910. 88 460, 665. 79 
A 20, 809. 10 430, 124. 00 11, 827. 84| 11, 704. 47 273, 297 17, 616. 54 459, 445. 01 
1919 A 24, 141. 34 499, 001. 55 16, 431. 24| 19, 366. 95 359, 762 24, 345. 49 542, 713. 99 
Lorca qam e 35, 455. 72 732, 869. 71 23, 347. 57| 23, 394. 66 487, 574 35, 125. 62 791, 389. 99 
1 BEE 46, 913. 53 969, 702. 73 40, 619. 27| 40, 371. 39 550, 913 25, 176. 53| 1, 035, 250. 65 
as 62, 707. 16| 1, 296, 156. 95 49, 404. 56} 49, 089. 86| 687,315 43, 432. 46| 1, 388, 679. 27 
Ki AA dads 69, 046. 87| 1, 427, 198. 78 41, 875. 96| 32, 079. 58 755, 423 55, 495. 78| 1, 514, 774. 14 
Lu. WEEN 92, 277. 201 1, 907, 373. 55 63, 191. 25| 42, 501. 72| 1, 256, 857| 105, 906. 62| 2, 055, 781. 89 
O icta euis 98, 213. 22| 2, 030, 067. 16 55, 971. 17| 38, 672. 49| 1, 288, 974| 115, 644. 43| 2, 184, 384. 08 
1920 2c se 93, 422. 01| 1,931, 051. 65 52, 333. 59| 31, 268. 69| 1, 300, 915| 105, 516. 26| 2, 067, 836. 60 
1097. co nee E xERES 112, 653. 11| 2, 328, 539. 72 61, 232. 30| 34, 695. 75| 1, 513, 306| 100,026.91) 2, 463, 262. 38 
1998... eo AN 152, 046. 84| 3, 142, 808. 12 77, 590. 94| 45, 272. 35| 2,038, 655| 127, 938. 52| 3,316, 018. 99 
1020 E 164, 993. 15| 3, 410, 408. 33 90, 635. 49| 46, 964. 67| 2, 501, 832| 169, 874. 31| 3, 627, 247.31 
1930............-... 163, 312. 00| 3, 375, 659. 01 97, 606. 71| 35, 004. 12| 2, 640, 771| 141, 286. 90| 3, 551, 950. 03 
EEN, A S cn 179, 532. 04| 3, 710, 927. 34| 118, 508. 16| 33, 452. 37| 3,309, 176| 135, 459. 59} 3, 879, 839. 30 
MOS 2 EE 151, 578. 25| 3, 133, 122. 39 94, 519. 21| 25, 867. 31| 2, 509, 263 , 193. 36| 3, 236, 183. 06 
KL WEE 150, . 84| 3,829,044. 81| 109, 482. 71| 40, 488. 46| 2, 299, 777 90, 632. 19| 3, 960, 165. 46 
1934................ 128, 015. 26| 4, 465, 354.31 86, 458. 27| 53, 842. 93| 1, 662, 894| — 63,361. 73| 4, 582, 558. 97 
1835. 118, 997. 83| 4,165, 784.05) — 77, 787. 17| 56, 265. 16! 1, 455, 167| — 59,061.05| 4, 281, 110. 26 
1036...........--... 149, 235. 23| 5, 223, 231.16} 101, 500. 59| 78, 794. 94| 2, 102, 594 98, 594. 68) 5, 400, 620. 78 
Total. ....... 2, 087, 064. 29/49, 512, 005. 4411, 291, 697. 20/754, 495. 04/29, 468, 743|1, 623, 722. 56/51, 890, 313. 04 


! Lost in tailings. 


The Kennecott Copper Corporation operated its Kennecott property 
and mill and the adjoining Mother Lode Coalition Mines Co. property 
part of the year 1936. The Twenty-Second Annual Report of the 
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Kennecott Copper Corporation for the year ended December 1936 
does not divide the Alaska output from the Utah and Nevada pro- 
duction but reaffirms the belief “that operations will cease in not 
more than 2 years, due to inability to find new ore bodies." 

The Eighteenth Annual Report of the Mother Lode Coalition 
Mines Co. for the year ended December 31, 1936 (dated Mar. 12, 
1937), says— 


Operations at the mine were continued on a curtailed basis during the first part 
of ue year but as the demand for and price of copper increased output was gradually 
raised. 

There were received for treatment at the Tacoma Smelter during the year 
15,454,983 pounds of copper. Due to the maritime strike on the Pacific Coast 
no shipments of ore or concentrates could be made from Alaska during November 
and December. The gross amount realized from metal sales was $950,240.90. 
After the addition of miscellaneous income and the deduction of all costs, in- 
cluding taxes, the net income of the company, before depletion, amounted to 
$403,532.93. A cash distribution of 124% cents per share was made to stock- 
holders December 21, 1936. 

As has been repeatedly pointed out to you in previous annual reports, while devel- 
opment and prospecting work has been carried on, except during those years when 
the mine was shut down, the results have been most unfavorable and disappointing 
and no new ore bodies of commercial grade have been disclosed during the past 
13 years. In view of the consequent depletion of the company’s ore reserves and 
the short life of the mine indicated as still remaining, it was believed advisable 
by the management to secure the services of an independent mning engineer to 
make a thorough examination of the company’s property. Mr. L. A. Levensaler 
was engaged for this purpose and in September of last year he extensively examined 
the property, particularly with respect to the scope of development and pros- 
pecting work already done, the advisability of its continuance, and the extent 
of the ore reserves still remaining in the mine. 

Mr. Levensaler's examination confirmed the reports of the company's own 
engineers. He has advised that & careful examination of the developed area of 
the mine revealed that no commercial ore remains except as backs of drifts, sill 
floors and pillars within the stoped section between the 1,000- and the 1,400-foot 
levels. Mr. Levensaler advised that after the reclamation of these blocks of ore 
the mine will necessarily have to be abandoned. He further advised that the 
remaining development possibilities of the mine are too weak to justify prospecting 
and should be dropped from consideration. 

A complete recalculation of all the known ore reserves was made by the com- 
pany’s engineers in conjunction with Mr. Levensaler. It is estimated that there 
were remaining in the mine on January 1, 1937, 2,589 tons of high grade ore 
containing 1,605 tons of copper, and 65,743 tons of milling ore containing 7,639 
tons of copper, a total of 68,332 tons of ore with a copper content of 9,244 tons, 
of which some 8,000 tons should be recovered after allowing for probable losses in 
concentration. There had been produced and were awaiting shipment to the 
smelter on January 1, 1937, 5,039 tons of ore and concentrates containing 2,714 
tons of copper. In addition, there were on hand, refined and in process, unsold 
at the smelter, 5,223 tons of copper. Consequently, on January 1, 1937, based 
upon the above estimate of remaining ore, the total quantity of copper still to be 
sold amounted to about 16,000 tons. 

All present indications point to the life of the mine being extremely limited. 
No further prospecting seems justified. Therefore it is obvious that after the 
extraction of the small tonnage of ore still remaining the mine will have to be 
abandoned. The ore still left will be extracted at a rate judged most economical 
and the company’s copper sold as deemed to its best advantage. 
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The value of the metal production of Arizona in 1936 ($56,116,940) 
increased nearly 51 percent over 1935, due to the large increase in the 
quantity of all metals and in the prices of silver, copper, lead, and 
zinc. Most of the increase in value resulted from production and 
sales of copper; Arizona retained its place as the leading copper pro- 
ducer of the United States. The chief reasons for the higher produc- 
tion in 1936 were the increased activity in the Warren district, Cochise 
County; Ajo district, Pima County; Verde district, Yavapai County; 
ps district, Gila County; and San Francisco district, Mohave 

ounty. 

Arizona contains several of the largest well-developed and well- 
eun copper-silver-gold mines in the United States. "Three mines 
of the Phelps Dodge Corporation (Copper Queen at Bisbee, United 
Verde at Jerome, and New Cornelia at Ajo) produced nearly half of 
the State gold production; these three mines and the Magma mine 
produced 73 percent of the silver output. The recoverable gold out- 
put from mines in Arizona in 1936 was 310,000 ounces, the largest 
for 1 year ever recorded in the State and 68,245 ounces more than 
in 1935. "The average annual output for the last decade was 175,588 
ounces. At $35 an ounce the value of the 1936 gold output was 
$10,850,000 compared with $8,461,411 in 1935. 

alculation of value of metal production.—The value of metal pro- 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, 
the yearly average weighted United States Government price *; and 
in 1935 and 1936 at $35 per ounce, under authority of the Gold Reserve 
Act of Janu 31, 1934. The silver price in 1932 and 1933 is the 
average New York price for bar silver; in 1934, the Treasury buying 
price ($0.64646464-1- per ounce) for newly mined silver; and in 1935 
and 1936, the yearly average weighted Treasury buying price for 
! Figures for 1936 are preliminary; detailed data with final revisions will be released later. 
2 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 


per 
ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. 8. Government fluctu- 
sting price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 


Prices of gold, silver, copper, lead, and zinc, 1982-36 


Year Gold Silver Copper Lead Zine 


Per fine Per fine 


ounce ounce Per pound | Per pound | Per pound 
1082 CP A A 1$20.67--| $0. 282 $0. 063 $0. 030 $0. 030 
A NER ME 25. 56 . 350 e . 037 . 042 
E A TE E E E ES 34.95 1.6464- . 080 .037 . 043 
Li acne e O cc ient eq 35. 00 . 71875 . 083 . 040 . 044 
(Us MER PEERS: 35. 00 . 7145 . 092 . 046 . 050 
1 $20.671835. 1 $0.64646464. 


Mine production of gold, silver, copper, lead, and zinc in Arizona, 1932-36, in terms 
of recovered metals 


y~- — —-- 


e oduc- Gold (lode and placer) | Silver (lode and placer) 
Year Ore (short 
tons) 

Lode | Placer Fine ounces Value Fine ounces Value 
1032 cort cce Eier 341 179 4, 414, 579 66, 789. 67 | $1, 380, 665 2, 082, 823 $587, 358 
JOS e A E 399 179 905, 728 79. 092. 61 2, (M4, 611 2, 390, 363 &36, 627 
HE oe ee es 747 867 3, 270, 242 167, 021. 12 5. 837, 493 4, 448, 474 2, 875, 781 
RE ie nee is cee eed 904 1, 197 6, 770, 050 241, 754, 60 8, 461, 411 6, 601, 280 4, 744, 670 
Eeer (2) (2) 12,800,000 | 310,000.00 | 10,850,000 | 8,125,100 | 6,292,890 

Copper Lead Zinc 
Year ———————————— |————————— - | +) Total value 
Pounds Value Pounds Value Pounds Value 

1032.12: mun 182. 491, 825 $11. 496, 085 2, 364, 300 $70,929 ON AA A $13. 535, 035 
TOR A Iz 114, 041, 781 7, 208, 674 3, 442, 540 127, 374 11, 024 $463 10, 307, 749 
1934... .......- 178, 082, 213 14. 246, 577 6. 877, 216 254, 157 1, 810, 279 77, 842 23, 292. 150 
(tg Le et ete 278, 029, 289 23. 076, 431 | 15, 566, 100 622, 644 6.673, 932 293, 653 7, 198, 809 
LU KI 409, 200, 000 37, 646, 400 | 20, 275, 000 932, 650 7, 900, 000 395, 000 56, 116, 940 


1 Subject to revision. 
2 Figures not yet available. 


Gold and silver produced at placer mines in Arizona, 1931-35, in fine ounces, in 
terms of recovered metals ! 


Ne > Dragline floating 
Sluicing Dry-land dredges? dredges Total 
Year 
Gold Silver Gold Silver Gold Silver Gold Silver 
LOS WEE 1, 069. 23 Ke et | ese el ee GE AA 1. 060. 23 157 
1032: nee Go A E 3, 479. 76 AA DEEN EE, WEE a 3, 479. 7 454 
Jub cu leui eeu dt 3, 671. 45 424 257. 73 18 1, 200. 94 161 5, 130. 12 603 
KN A notetur 4,066. 45 669 431.81 33 2, 484. 00 336 6, 982. 26 1, OS 
LOSS EE 2, 561. 47 194 | NEE EE 2, 595. 53 338 5, 157. 00 2 


! 7,000 ounces of gold produced at placer mines in 1936; other figures not yet available, 
! Dragline and power-shovel excavators with sluices or special amalgamators, 
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Gold.—The recoverable gold output from mines in Arizona in- 
creased from 241,754.60 fine ounces in 1935 to 310,000 fine ounces in 
1936. Gold from lode mines in 1936 was approximately 303,000 
ounces compared with 236,597.60 ounces in 1935, and 7,000 ounces 
of gold were recovered from placers compared with 5,157.00 ounces 
in 1935. One floating dredge, equipped with power shovels but no 
buckets, was operated on Lynx Creek in 1936 as in 1935. Large 
increases 1n the production of gold in 1936 were shown by the United 
Verde, New Cornelia, Copper Queen Branch of the Phelps Dodge 
Corporation, Tom Reed, Pilgrim (Pioneer), Gold Standard, Shattuck- 
Denn, Mammoth-St. Anthony, Hillside, Pioneer, Bi-Metal, and Gold 
Road mines. Eleven mines in Arizona produced more than 5,000 
ounces of gold each in 1936—the Copper Queen Branch at Bisbee, 
United Verde Branch at Jerome, New Cornelia Branch at Ajo, Tom 
Reed at Oatman, Hillside near Hillside, Magma at Superior, Port- 
land at Katherine, Pioneer near Chloride, Octave near Congress 
Junction, Montana Mines Operations at Ruby, and Mammoth-St. 
Anthony at Mammoth. Other mines that produced more than 4,000 
ounces of gold each in 1936 were the Harbud, United Verde Extension, 
Amulet (Pioneer), Lynx Creek dredge, and Shattuck-Denn mines. 
The construction of a new mill of importance in gold recovery was 
completed at the Gold Road property of the United States Smelting, 
Refining & Mining Co. near Oatman. 

Silrer.—The recoverable silver output increased from 6,601,280 
ounces in 1935 to about 8,125,100 ounces in 1936 and the value from 
$4,744,670 to $6,292,890, as the average price of silver rose from 
71.875 cents an ounce in 1935 to 77.45 cents in 1936. The average 
annual output for the last 10 years has been 5,361,630 ounces. More 
than 73 percent of the total silver produced in Arizona in 1936 was 
Eo from copper ore, chiefly from the Copper Queen, United 
Verde, Magma, and New Cornelia mines; most of the remainder was 
recovered from lead-zinc ore and siliceous ores. The Copper eege 
and United Verde mines of the Phelps Dodge Corporation produced 
more than 56 percent of the State's silver. Other large producers 
of silver were the Eagle-Picher, Magma, New Cornelia, Hillside, 
United Verde Extension, Tombstone, Reymert, Miami, Shattuck- 
Denn, Swastica, and Árizona Magma properties. 

The Warren (Bisbee) district in Cochise County increased its pro- 
duction of silver from 2,654,731 ounces in 1935 to about 3,260,000 in 
1936; the Verde district in Yavapai County, from 1,049,934 ounces to 
1,675,000; and the Pioneer (Superior) district in Pinal County, from 
802,944 ounces to 805,000. However, the output of silver from the 
Oro Blanco (Ruby) district in Santa Cruz County dropped from 
670,944 to 630,000 ounces. 

Copper.—The recoverable copper output in 1936 was 409,200,000 
pounds, the largest output since 1930, when 576,190,607 pounds were 
produced, and slightly greater than in 1931, when the production 
was 401,344,909 pounds. The largest yearly production was in 1929 
(830,628,411 pounds) and the next largest in 1918 (764,855,874 pounds). 
The increase in 1936 over 1935 was 131,170,711 pounds, and the 
value increased from $23,076,431 to $37,646,400. The copper smelt- 
ers at Douglas, Clarkdale, and Superior continued operations during 
1936, and the receipts of ore and concentrates were considerably 
more than in 1935. The smelter at Clemenceau operated intermit- 
tently, but the smelters at Clifton and Hayden remained idle. The 
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New Cornelia mine of the Phelps Dodge Corporation at Ajo was 
again the largest producer of copper in Árizona; it was followed by 
the United Verde mine at Jerome and the Copper Queen mine at 
Bisbee (both operated by the Phelps Dodge Corporation), the Inspira- 
tion mine at Inspiration, the Miami mine at Miami, and the Magma 
mine at Superior. These six properties produced approximately 
387,600,000 pounds of copper (nearly 95 percent of the State total), 
and each produced more than 30,000,000 pounds of copper. Other 
large producers of copper were the United Verde Extension, Shat- 
tuck-Denn, and Bagdad properties. The entire CH Wee of copper 
from the United Verde mine came from steam-shovel operations in 
the open pit, as no attempt is being made at present to mine ore 
from the deep levels of the property. 

The Globe (Inspiration-Miami) district was the chief copper-pro- 
ducing district in Arizona in 1936, as the output increased from 37,359,- 
120 pounds in 1935 to 109,150,000 in 1936; the Ajo district, with an 
increased production, ranked second; the Verde district, with a greatly 
increased production, ranked third; the Warren (Bisbee) district, 
with a production of about 78,600,000 pounds, ranked fourth; and 
the Pioneer (Superior) district, with & production of 30,150,000 
pounds, ranked fifth. 

Lead.—The recoverable lead production in Árizona increased from 
15,566,100 pounds in 1935 to 20,275,000 in 1936, the largest production 
since 1926, when 23,258,274 pounds were produced. The value of 
the lead output in 1936 was $932,650 compared with $622,644 in 1935. 
The large gain in the production of lead in Arizona in 1936 was due 
chiefly to the increase in shipments of lead ore from the ''79" mine 
near Winkelman and the Shattuck-Denn mine at Bisbee and to the 
reopening of the Tennessee-Schuylkill lead-zinc mine at Chloride 
and the Trench and Flux lead-silver mines near Patagonia. The 
Eagle-Picher Mining & Smelting Co. in 1936 was again by far the 
largest producer of lead in Arizona; it was followed by the ''79", 
Trench (Gold Canyon unns Co.), Tennessee-Schuylkill, Shattuck- 
Denn, Tombstone (Bunker Hill property including Toughnut lease), 
Hillside, Flux, and Copper Queen mines. "These nine properties pro- 
duced 91 percent of the State output of lead. 

Zinc.—In 1934 and 1935 nearly all the zinc produced in Arizona 
came from the Montana property of the Eagle-Picher Mining & 
Smelting Co. at Ruby, Santa Cruz County. In August 1936 the 
Tennessee-Schuylkill group at Chloride, Mohave County, was 
reopened, and in September the 150-ton flotation-concentration plant 
started treating lead-zinc ore. The output of recoverable zinc in 
Arizona in 1936 was about 7,900,000 pounds valued at $395,000, 
compared with 6,673,932 pounds valued at $293,653 in 1935. As 
usual, the Eagle-Picher Mining & Smelting Co. was the largest pro- 
ducer of lead and zinc in Arizona and ranked third in the production 
of silver. The company operated its 250-ton flotation-concentration 
plant continuously and treated more lead-zinc ore in 1936 than in 
1935. 

Ore.—The output of ore in Arizona in 1936 was approximately 
12,800,000 tons, an increase of 6,029,950 tons over 1935. Copper ore 
increased from 6,011,755 to 11,880,000 tons, gold (ore and old tailings) 
and gold and silver ore from 578,405 to 705,000 tons, silver ore from 
26,239 to 32,000 tons, lead ore from 16,749 to 29,000 tons, and lead- 
zinc ore from 129,772 to 155,000 tons. There were large increases in 
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the output of copper ore from the Globe (Miami-Inspiration), Ajo, 
Verde, and Warren districts and in gold ore from the San Francisco 
(Oatman and Portland), Old Hat (Mammoth), and McConnico dis- 
tricts, but the output of ore from the Katherine district decreased 
considerably. Virtually the entire output from the Vulture district 
in 1936 was old tailings (gold) from the Vulture property which 
increased from 34,661 to about 100,000 tons. The New Cornelia, 
Miami, Inspiration, United Verde, Copper Queen, and Magma mines 
were the chief producers of copper ore; the Tom Reed, Hillside, 
Harbud, Portland, New Year-Mohawk, Mammoth-St. Anthony, 
Pilgrim, Golden Turkey, and Octave mines were the chief producers 
of gold ore; the Reymert mine was the largest producer of silver ore; 
the Arizona Magma property was the largest producer of gold and 
silver ore; the '79" mine was the largest producer of lead ore; and 
the Eagle-Picher property was the largest producer of lead-zinc ore. 


SUMMARY OF 1935 


Final annual figures on mine production in Arizona in 1935 and 
detailed statistics on production by classes of ore, methods of recovery 
of metals, and mining districts, continuing the series published in 
recent years in the Statistical Appendix to Minerals Yearbook, are 
included in this chapter. 

From 1903 to the end of 1935 mines in Arizona have produced 
358,865,867 tons of ore, 5,930,896.91 fine ounces of gold, 153,915,125 
fine ounces of silver, 14,506,097,660 pounds of copper, 377,995,472 
pounds of lead, and 146,428,497 pounds of zinc. 

Gold.—The output of gold in Arizona in 1935 was 241,754.60 fine 
ounces, more than double the output (167,024.12 ounces) in 1934. 
Gold recovered at placers amounted to 5,157.00 ounces (1,825.26 ounces 
less than in 1934) and accounted for more than 2 percent of the 
State total; most of the placer output resulted from operation of the 
floating dredge on Lynx Creek by the Lynx Creek Placer Mine Co. 
and other operations in Yavapai County. 

Gold recovered from lode mines was 236,597.60 fine ounces, of 
which 112,783.79 ounces came from copper ore and 112,266.75 from 
siliceous ore, chiefly gold ore. In 1934 copper ore supplied 76,092.34 
ounces and siliceous ore 77,949.51 ounces. Gold from bullion recov- 
ered by amalgamation or cyanidation increased from 36,828.30 ounces 
in 1934 to 43,815.72 in 1935; most of the increase came from Mohave 
County. The Copper Queen Branch of the Phelps Dodge Corpora- 
tion was by far the largest producer of gold in Arizona in 1935; it was 
followed by the United Verde Branch at Jerome and the New Cornelia 
Branch at Ajo, both operated by the Phelps Dodge Corporation. 
Other large producers of gold were the Tom Reed at Oatman, Magma 
at Superior, Eagle-Picher at Ruby, and Hillside near Hillside. These 
seven properties produced 129,700 ounces of gold or nearly 54 percent 
of the total output of the State. 

Silver.—The output of silver increased 48 percent over that in 1934, 
and most of it (69 percent) was recovered from copper ore; the 
remainder was recovered chiefly from siliceous ore and lead-zinc ore. 
Nearly 62 percent of the State output of silver in 1935 came from the 
Copper Queen Branch at Bisbee, United Verde at Jerome, Eagle- 
Picher at Ruby, Magma at Superior, New Cornelia at Ajo, United 
Verde Extension at Jerome, and the Hillside north of Hillside. 
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-~ Copper.—The output of copper in Arizona was 278,029,289 pounds 
in 1935, compared with 178,082,213 pounds in 1934, an increase of 56 
percent. Of the total copper produced in Arizona in 1935, 276,469,902 
pounds were recovered from copper ore and 67 percent came from 3 
mines operated by the Phelps Dodge Corporation. The largest pro- 
ducer of copper in Arizona in 1935 was the New Cornelia mine; it 
was followed by the Copper Queen, United Verde, Magma, Miami, 
and United Verde Extension mines. The total value of the metals 
recovered from copper ore and precipitates was $30,161,989—81 per- 
cent of the total value of the sold silver, copper, lead, and zinc pro- 
duced in the State. 

Lead.—The output of lead in Arizona in 1935 was 15,566,100 pounds, 
more than double the output (6,877,216 pounds) in 1934. The large 
increase in 1935 was due chiefly to the increase in the production of 
lead-zinc ore from the Eagle-Picher property at Ruby and lead ore 
from the “79” mine near Hayden Junction. Nearly 61 percent of the 
total lead was recovered from lead-zinc ore, 30 percent from lead ore, 
and 7 percent from siliceous gold ore. The Eagle-Picher Mining & 
Smelting Co. was, as usual, the largest producer of lead in Arizona; 
it was followed by the “79”, Tombstone (Bunker Hill), and Tomb- 
stone Extension properties. 

Zinc.—The output of zinc in Arizona was 6,673,932 pounds in 1935, 
compared with 1,810,279 pounds in 1934; no zinc was produced in 
1931 or 1932. Nearly all the zinc produced in 1935 was recovered 
from lead-zinc ore from the property of the Eagle-Picher Mining & 
Smelting Co. at Ruby, Santa Cruz County; a little zinc was produced 
from a property north of Kingman, Mohave County. 
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Gold and silver produced at placer mines in Arizona in 1935, by counties, in fine 
ounces, in terms of recovered metals 


. Dragline floating 
Sluicing Dry-land dredges! dredges Total 
County EE EE ee 
Gold Silver Gold Silver Gold Silver Gold Silver 
Cochis6....... cesa eL 63. 60 nv NRI MP roc EE 63. 60 32 
He occae see o eg 30. 00 d sss E A O 30. 00 3 
Grabaciones M. EN AAA A A RA AA 40 A 
Greenlee..................... 69. 20 Ky UIN AO Wurm cep 69. 20 32 
Maricopa.................... 133. 60 2) A, A aie ee ES 133. 60 39 
Mohave..................... 85. 00 2o tos SS react e esee EE 85. 00 25 
Pima EE 121. 00 EN Peg acne A AAA PES 121. 00 25 
EIERE eoo re Reine 80. 60 IS A E EP AE 80. 60 18 
Santa Cruz.................. aSBÜ EA AA A A AN 3.80 |........ 
o v ovciou ewe epu 1, 136. 87 IRS E DEE 2, 595. 53 338 | 3, 732. 40 926 
erte 837. 40 |^. E quc HUE. A mr 837. 40 128 
2, 561. 47 494 |..........].......- 2, 595. 53 338 | 5,157.00 832 
Total, 1934................... 4, 066. 45 669 431. 81 33 | 2, 484. 00 336 | 6,982. 26 1, 038 


! Dragline and power-shovel excavators with sluices or special amalgamators. 
MINING INDUSTRY 


Compared with 1932-34 the mining industry of Arizona in 1935 
showed marked improvement. The important features of 1935 were 
the reopening, in January, of the United Verde mine at Jerome; the 
reopening, in September, of the Inspiration Consolidated property at 
Inspiration; the marked increase in the production of copper ore from 
the New Cornelia and Miami mines; the large gain in the output of 
siliceous gold ore from mines at Oatman, Katherine Mammoth, 
Hillside, Cordes, and Octave; and the increase in the output of lead- 
zinc ore from Ruby, Santa Cruz County. 


ORE CLASSIFICATION 


Ore sold or treated in Arizona in 1935, with content in terms of recovered metals 


Source produ Ore Gold Silver Copper Lead Zinc 
ng 
Fine 
Short tons | Fine ounces ounces Pounds Pounds Pounds 

Dry gold ore. ............ 651 492, 213 98, 864. 94 283, 091 467, 939 | 1,101,143 |.......... 
Dry gold and silver ore... 37 86, 192 12, 543. 27 426, 818 275, 983 117,155 |... ...:... 
Dry silver ore............ 92 26, 239 858. 54 405, 685 144, 164 170, 487 |.......... 
780 604,644 | 112,266.75 | 1,115, 594 893, 086 | 1,388, 785 |.......... 

— | A ee p e Ea lr tc 

Copper ore............... 82 | 6,011,755 | 112,783.79 | 4,545, 944 |276, 469, 902 3,915 AA 
Lead ore. ............—.. 07 16, 749 3, 295. 23 230, 971 140,645 | 4,674,046 |.......... 
Zinc ore sss. 1 7, 126 162. 71 38, 620 15, 481 37, 304 114, 063 
Copper-lead ore. ......... 3 4 . 48 73 686 922 |- eossrssss 
Lead-zinc ore............ 2 129, 772 8, 088. 64 669, 237 514, 489 | 9,461,038 | 6, 559, 869 


e mme | m —À——— | —— ————— | ——— ———— | M | ———— | ————— 


1124 | 6,165, 406 | 124, 330. 85 | 5, 484, 854 |277, 141, 203 |14, 177, 315 | 6,673, 932 


———— | M | ————— —— |—ÀM | ———————— | M | ——————— — 
—— —À |—MÓÓ—Ó— |—— MM | IL —————M— |L————————MM—— | LI————————À | 


Total. lode mines_.| ?904 | 6,770,050 | 238,597.80 | 6,600, 448 |278, 029, 289 |15, 566, 100 | 6, 673, 932 


Total, placers............| 1,197.|........... 5, 157. 00 VA eer HD RARUS 
2, 101 | 6,770,050 241, 754. 60 | 6,601, 280 |278, 029, 289 |15, 566, 100 | 6,673, 932 
Total, 1934..............- 1, 614 | 3, 270, 242 167, 024. 12 | 4, 448, 474 |178, 082, 213 | 6,877,216 | 1,810, 279 


! A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
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Dry and siliceous ore.—The output of dry and siliceous ore was 
604,644 tons from 780 properties in 1935, compared with 373,073 
tons from 622 properties in 1934. 

Copper ore.—Copper ore mined and treated totaled 6,011,755 tons 
from 82 properties in 1935, compared with 2,845,604 tons from 58 
properties in 1934. 

Lead ore.—The output of lead ore was 16,749 tons from 67 proper- 
ties in 1935, compared with 16,203 tons of ore from 87 properties 
in 1934. 

Copper-lead ore-—There were three small producers of copper-lead ore 
in 1935 and six in 1934. The output (4 tons) in 1935 was ore of 
smelting grade and came from sample lots from Pima and Santa 
Cruz Counties. 

Lead-zinc ore.—Two mines (one in Santa Cruz County and one in 
Mohave County) produced 129,772 tons of lead-zinc ore in 1935 com- 
pared with two properties producing 35,315 tons in 1934. 


Ore sold or treated in Arizona in 1936, by counties, with content in terms of recovered 
metals 


DRY GOLD ORE 


County Ore Gold Silver Copper Lead Zinc 


—— ee e | | aE 


Short tons | Fine ounces | Fine ounces Pounds Pounds Pounds 


Cochise..................-.... 25, 244 6, 037. 78 39, 134 146, 265 43, 984 |............ 
QUE. oo Saas EE 801 423. 04 895 6, 517 413 1. secca 
Grabam.....................- 2 1. 71 IL eec eiae AAA ER, 
Greenlee...................... 225 129. 72 2. 938 1,838 1... 5... ee 
Mnaricopa. .................... , 944 4, 781. 52 4, 498 I 105 MIA APA 
Mohave...................... 169, 36 45, 541. 82 78. 943 4, 824 9,915 Lo s cocos 
1 A A 503. 45 3, 184 715 | 480 |.....-...... 
A A e 69, 600 | 13,048.34 , 236 131, 462 584, 036 |...........- 
Santa Cruz. .................. 466. 23 2, 329 2, 123 1, 406 |............ 
Yavapai Wée ime 151,266 | 25, 295. 30 118, 051 141, 401 e s D AAA 
Ü os Sa cee A 16, 970 2, 636. 03 ,47 ,928| | |  80|.......-.... 
492, 213 | 98, 864. 94 283, 091 467, 939 1, 101, 143 |............ 

Total, 1934.................... 344,910 | 74,298.78 248, 457 269, 052 497,098 |............ 


M: uo Joes de LOL Ee ; : 114, 175 |............ 
Graham... ure 2 7 y 7 — — AAA RAS A 
Viene ouium ee AIL Pau sac! 463 | 361.47; 11,949) 718|............].......-.-.- 

aricopa. cic csc sect RE RE 181 BOO luzca dicte 
MONACO. eoo E ue 5, 503 ,A80| 1,925 |..........-- 
pi EE 4 653 2: 0/9 EE DEE 
Jat. EE EE 20:813. EE EE 
Santa Cruz................... Log MOERS BE 
VY OVGEl cama ce Soe. aa 61, 481 156, 257 255 [cat eases 


——— | ee — | | | | —————— 


275,983 | . 117,155 |............ 


12, 233 26, 249 |...........- 
4, 644 EE 
87 rS E 

2, 407 ee 
112488 | X 255|..........-- 
32, 673 í.459 EE 
397 | | 29 |.......-.-.- 

89, 391 135, 786 | -aiana 
DOM ANO E TA 
144, 164 170,487 |.........-.- 


49, 049 230, 002 |............ 
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Ore sold or treated in Arizona in 1935, by counties, with content $n terms of recovered 
metals—Continued 


COPPER ORE 


County Ore Gold Silver 


Short tons | Fine ounces| Fine ounces 


e gege 572,746 | 50,780. 2, 559, 744 
On. nen nl 1,169, 913 ; 53, 803 
Oreenlee ll... 6 ] 1 
Maricoug L 578 31, 815 
MohüVe....e e A e kA ERR 159 
PIU eee es 3, 150, 985 
PAL as 259, 521 
Santa Cruz................... 80 5.27 656 18, 276 
Yavapai. ta e ue 856, 677 ; 75, 781, 793 
AUD e 90 85. 50 8, 085 
6, 011, 755 | 112, 783. 79 216, 469, 902 
Total, 1934.................... 2,845,004 | 76,092.34 177, 402, 898 
LEAD ORE 
Cochise....................... 10, 954 2, 571. 04 191, 473 78,085 | 2,470,112 |...........- 
(GIN. occisis EEN 4, 861 335. 90 20, 032 55, 783 1, 954, 586 |.......... 
E eet Sege 312 171. 41 2, 687 1, 011 93,185 Jeer oe 
A ee eoa ia 104 30. 60 4, 866 1, 090 21,12L esris 
Pill snc bot E 22 1. 29 Ad ass 2,112. AA 
Santa Cruz. .................- 197 6. 82 3, 319 1, 470 66,147 |..........-- 
VHVADAL. cerradas a a a 299 178. 17 8, 551 3, 59, 183 |............ 
16, 749 3, 295. 23 230, 971 140,645 | 4,674,046 |............ 
Total, 1934.................... 16, 203 3, 333. 44 168, 938 77,625 | 2,763,993 |...........- 
| 
ZINC ORE 
Mohave...................... - 1,126 162. 71 38, 629 | 15, 481 37, 394 114, 063 
7, 126 162. 71 38, 629 15, 481 37, 394 114, 063 
Total; 19M. «o c Stach WE D WE VE, EE, EE 


COPPER-LEAD ORE 


NIOlBVe 4 ooo e ue 398 197, 04 3, 112 1, 559 27, 018 19, 142 
Santa CIUZ...-— om Run 129, 374 7, 891. 00 000, 125 512, 930 | 9,431, 020 6, 540, 727 

129, 772 8, U8S. 64 669, 237 514, 4S9 | 9,461, 035 6, 559, $69 
Total, 1934............... es. 35, 315 2, 659. 04 189, 001 144,637 | 3,353, 659 1, 810, 279 


Zinc products (as marketed from Arizona mines and mills) sold to smelters in 1935 


Q S Sé 5 
la eet uantity : assay o ecovered 
Classiflcation County (dry Gross zinc | concen- sinc 
weight) trates 
Short tona Pounds Percent Pounds 
Zine concentrates. ......... Mohave and Santa Cruz.. 7,128 | 7,415,452 52. 02 6, 673, 932 


7,128 | 7,415,452 52. 02 6, 673, 932 
Total, A neos E 2, 031 2, 000, 486 49. 25 1,810, 279 


—— ————— ———————— ————— —— IMM — — e ———— —ÀÀ — — M ÀMÀ—À —Á——— —— —— ——Ó— Á—— ——— 
——— A — 
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METALLURGIC INDUSTRY 


Of the total ore and old tailings produced in 1935 in Arizona, 
4,815,612 tons were treated at concentration plants, 1,350,679 tons 
represented crude ore smelted, and 271,910 tons were treated at gold 
and silver mills; no ore was treated by straight leaching. 


_ The following table summarizes data for operations at gold and 
silver mills in 1935, by counties. 


Mine production of metals from gold and silver mills in Arizona in 1935, by counties, 
in terms of recovered metals 


Recovered in bullion 
Ore and old tailings 
treated (dry weight) l 
County Amalgamation Cyanidation 
Ore Old Gold Silver Gold Silver 
tailings 

Short tons | Short tons | Fine ounces | Fine ounces | Fine ounces | Fine ounces 

Ar AA AS: 6,911 AAA 18. 8 292. 50 15, 313 
AA IA eE Ea a 8 7 ii cres 25. 82 ht, LEE, EN 
Pedo A Oi ER 1.71 NS A 
e l.l. 10 EES 1. 90 | "i TIONAL EACUS 
Maricopa.............-....... 18, 486 1, 384. 46 299 1,011.19 1,919 
NAlahswRB lo es 156, 348 749 401. 26 236 | 40, 849. 34 74, 618 
IS. uc ced Uo clie ed eS 398 800 87.71 39 15. 70 1, 113 
Pinal lale roten rr EROS 29,959 |...........- 64. 46 26 2, 434. 81 4, 224 
Sants Cruz................... lo das 29. 62 V^ D AAA, EE 
a EES 5,871 11, 121 889. 95 387 486. 90 1, 514 
bir cU TR DEM seks 4, 886 0, 590 772. 32 182 1, 047. 24 893 
223, 060 48, 850 3, 677. 74 1, 223 46, 137. 98 102, 594 

Total, MA 186, 670 41, 030 4, 038. 80 1,442 | 32,789.50 64, 413 


trates pro- Gold Silver Copper Lead 
duced 
Short tons | Fine ounces | Fine ounces | Pounds Pounds 
[conu IE T PE CS 1 5. 27 100 
(Hia. colo vadens oe ENEE 1 4. 20 VON bore ORTI 
MarleO ANS 90 166. 00 200 190 s 
NIDDAYEL EE 13 41.21 271 10 651 
PII WEE? 2 2. 00 15 EE 180 
Maio d E E 58 116. 88 159 135 296 


ce pe om em e e e e 


A mt ed AN 


214 544. 14 741 651 1, 227 
O WEE C21 1, 276. 13 6, 040 2, 358 134, 751 
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Mine production of metals from concentrating mills in Arizona in 1935, by counties, 
in terms of recovered metals 


Ore and old tailings 
treated Concentrates and recovered metal 


County 


132, 403, 655 |10, 682, 428 | 6, 673, 932 
74, 077, 811 | 3,655,111 | 1 


Total, 1934.......] 2, 263, 836 


Gross metal content of Arizona concentrates produced in 1985, by classes of concentrates 


Concen- Gross metal content 
trates pro- 
Class of concentrates duced lary 
weight) Gold Silver Copper Lead Zine 
Short tons |Fine ounces| Fine ounces| Pounds Pounds Pounds 
Dry and siliceous. ............ 8,792 | 26,151.02 244, 5A1 123, 700 131, 090 |............ 
Opper. .....-----------0- -0 289, 741 | 33,532.10 917, 983 |135, 611,008 |............]|.......... -- 
Loss modice Seer due re 14, 073 15, 893. 32 716, 929 , 432 | 10, 796, 1 EE a 
A | REDE A 7,128 908. 81 110, 259 85, 72 7, 415, 452 
320, 334 76, 485. 25 1, 989, 712 |136, 427,936 | 11, 482, 055 7, 415, 452 
Total, 1934.................... 190,176 | 37,033.18 | 1,035,757 | 75,809,099 | 4,071, 835 2, 000, 486 


Mine production of metals from Arizona cerae in 1935, in terms of recovered 
meta 


BY COUNTIES 


——— | ——————— —— | ————— Tien — 


e mm mm mm es mm o o mm e 


————— zm e mg o em e 


7 
E EI 


19, 750 133, 205 
67,120,028 | 903 |............ 
22,644,283 | — 585,995 |............ 

512, 930 6, 540, 727 
12, 358,646 | 533,391 |............ 

3023] XA  905Jj.......... 
132, 404, 306 6, 673, 932 
74, 080, 169 1, 810, 279 


a 
Dry and siliceous. ............ 8,792 | 26, 151. 02 244, 541 116, 922 84,718 Lige enee 
Copper ees 289,741 | 33,532.10 917, 983 |131, 734, 036 |............|]............ 
m — Á———Q 14,673 | 15,893.32 716, 929 485, 644 | 10, 100, 325 |............ 


/A [req D 7, 128 908. 81 110, 259 67, 704 498, 552 6, 673, 932 
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. The quantity of oreshipped crude from mines in Arizona to smelters 
increased from 774,937 tons in 1934 to 1,350,679 tons in 1935. More 
than 92 percent of it in 1935 was copper ore and the remainder was 
largely siliceous ore. 


Gross metal content of Arizona crude ore shipped to smelters in 1935, by classes of ore 


Gross metal content 


Quantity 
Class of ore (dry 


—— | o | a€€—————á—— | es | a a M RUE dE 


Short tons 

Dry and siliceous.......................... 79, 494 

COMPRES o a sa a 1, 254, 547 

Leido AAA Ee 16, 634 
Copper-ead .......... i ioo eee ee 

1, 350, 679 

Total, 1934. EE 774, 937 


Mine production of metals from Arizona crude ore shipped to smelters in 1936, 
in terms of recovered metals 


BY COUNTIES 


Ore Gold Silver Copper Lead 

Short tons | Fine ounces) Fine ounces| Pounds Pounds 
SL EE 615,530 | 60, 478. 67 2, 919, 242 | 64, 223. 402 2, 557, 930 
Gila....... n A A E NE 7,033 753. 01 26, 312 148, 077 1, 955, 499 
Oralam. sos rors A ae 2 2. 29 4 AAA A 
Greenlee A 684 490. 19 14, 887 2, 094 1, 838 
BS ET a ciae dU ee oes SM UORE cetacean ees 4, 470 1, 815. 7 33, 470 137, 051 
NIOlDave EE 1,526 1, 564. 46 19, 665 12, 959 106, 358 
Pia EE 825 468. 21 11, 142 18, 526 27, 297 
Pindhgz i she Se Oh OLS eee eae des 70, 864 10, 966. 61 386, 933 | 9, 116, 232 3, 205 
Santa CU o Lll E a lts 1, 009 464.15 10, 013 11, 604 69, 905 
WAVER EE 647,575 | 32,379.63 | 1,072, 531 | 62, 459, 692 114, 665 
hier NN A 861 71.48 1,217 20, 074 |............ 

1, 350, 679 | 109,954. 48 | 4,501,586 |138, 159, 741 4, 837, 497 
Total, 10648 ce cocoa sae ete SE 714,937 | 85,800.97 | 3,338,703 |103, 652, 780 3, 070, 198 


Dry and siliceous.......................... 79, 494 | 26, 359. 43 577, 540 567,112 203, 187 
ODDOE. suicido 1, 254, 547 80, 337. 63 3, 694, 429 1135, 451, 791 3,915 
A A E RE 16, 634 3, 256. 94 229, 544 140, 152 4, 629, 473 
Copper-lead.....-------------------------- 4 . 48 73 686 922 


153336—-37 ——-17 
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The high price of gold continued to cause a large gain in the number 
of both lode and placer producers in Arizona in 1935 and in the quan- 
tity of siliceous gold ore treated. The number of producing lode mines 
increased from 747 in 1934 to 904 in 1935 and the placer producers 
from 867 to 1,197. The output of gold ore was 492,213 tons from 
651 properties in 1935 compared with 344,910 tons from 528 properties 
in 1934. The tonnage of copper ore mined and treated was 6,011,755 
tons (nearly 89 percent of the State output) from 82 properties in 1935 
compared with 2,845,604 tons from 58 properties in 1934. There were 
150 producing districts in Arizona in 1935, and the Warren (Bisbee) 
district again led in value of output. It had the following pro- 
duction: Ore, 600,659 tons; gold, 56,161.54 ounces; silver, 2,654,731 
ounces; copper, 64,562,530 pounds; and lead, 399,925 pounds. The 
value of the four metals was $9,248,429. 

The output of the Tombstone district increased slightly; the chief 
output was from the Tombstone (Bunker Hill) property. 

In the Globe-Miami district the output of ore increased to 1,171,101 
tons, chiefly from the Miami mine. 

In the Oatman, Katherine, and Portland regions of the San Fran- 
cisco district, Mohave County, the increase in siliceous gold ore pro- 
duced was notable. 

At Ajo the New Cornelia Branch of the Phelps Dodge Corporation 
o e throughout the year; it was the largest producer of copper in 
the State. 

At Superior in the Pioneer district the mine and smelter of the 
Magma Copper Co. were active, and a large production of gold, 
silver, and copper resulted. The Lake Superior & Arizona lease was 
a large producer of gold. In the Old Hat district in Pinal County 
considerable gold, chiefly from concentrates, was recovered at the New 
Year-Mohawk and Mammoth-St. Anthony mines. 

The Eagle-Picher Mining & Smelting Co. operated its mine and mill 
at Ruby throughout the year; it was a large producer of silver, lead, 
and zinc. 

In the Verde district the United Verde Copper Co., formerly the 
largest producer of copper, silver, and gold in Arizona, was again 
operated in January. The United Verde Extension continued opera- 
tions but at a greatly reduced rate. 


GOLD, SILVER, COPPER, LEAD, AND ZINC IN CALIFORNIA 


(MINE REPORT) 


By CnaARLES WHITE MERRILL AND H. M. GAYLORD ! 


SUMMARY OUTLINE 
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The output of gold, silver, copper, lead, and zinc from California 
ores, gravels, and re-treated tailings in 1936, in terms of recovered 
metals, was 1,077,442 fine ounces of gold valued at $37,710,470; 
2,103,799 fine ounces of silver valued at $1,629,392; 8,762,000 pounds 
of copper valued at $806,104; 964,000 pounds of lead valued at $44,344; 
and 16,000 pounds of zinc valued at $800—a total of $40,191,110 for 
the five metals. In 1935 California mines yielded 890,430 ounces of 
gold valued at $31,165,050; 1,191,112 ounces of silver valued at 
$856,112; 1,954,000 pounds of copper valued at $162,182; 1,134,000 
pounds of lead valued at $45,360; and 322,000 pounds of zinc valued 
at $14,168—a total of $32,242,872. The quantity and value of all 
the metals except lead and zinc increased substantially. Gold in- 
creased 21 percent in both quantity and value, silver 77 percent in 
quantity and 90 percent in value, and popper 348 percent in quantity 
and 397 percent in value; lead decreased 15 percent in quantity and 
2 percent in value and zinc 95 percent in both quantity and value. 
The value of the five metals increased 25 percent in 1936 over 1935. 
Moreover, the upward trend in quantity production carried the total 
value of the metals above that in any year since 1862. Gold com- 
prised 94 percent and silver 4 percent of the total value of the five 
metals; the remaining 2 percent was accredited almost entirely to 
copper. The enormous production of gold in the Grass Valley- 
Nevada City district was the principal factor in maintaining Nevada 
County in first position among the nonferrous metal-producing 
counties of the State, but a very Kee output was also reported from 


! The assistance of O. Y. Sharman is acknowledged. 
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a number of other counties. In Sacramento, Yuba, and Merced 
Counties gold dredges produced great quantities of gold. The two 
deepest lode mines in the State, the Argonaut and the Kennedy, are 
situated on the Mother Lode in Amador County. In addition to 
Amador County the other four Mother Lode counties—Eldorado, 
Calaveras, Tuolumne, and Mariposa—each continued in 1936 to have 
many operating lode-gold mines; and in Plumas County the Walker 
mine again produced large quantities of copper. In the southern 
part of the State the increasing output of the Mojave district restored 
Kern County to its former place as a leading gold producer. 

Calculation of value of metal production.—The value of metal pro- 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine god from January 18, 1837, to 
January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, 
the yearly average weighted United States Government price ?; and 
in 1935 and 1936 at $35 per ounce, under authority of the Gold Reserve 
Act of January 31, 1934. "The silver price in 1932 and 1933 is the 
average New York price for bar silver; in 1934, the Treasury buying 
price ($0.64646464+ per ounce) for newly mined silver; and in 1935 
and 1936, the yearly average weighted Treasury buying price for newly 
mined silver. The copper, lead, and zinc prices are weighted yearly 
averages of all grades of primary metal sold by producers. 


Prices of gold, silver, copper, lead, and zinc, 1932—36 


Year Gold Silver Copper 


— o [| ————M—— 


Per fine Per fine 


ounce ounce Per pound | Per pound | Per pound 
E 1$20.67+| $0.28 . 063 $0. 030 $0. 030 
e A ux II uo 25. 56 .350 . 064 . 037 . 042 
E 34. 95 1. 6464- 080 . 043 
Dn NOE EE 35. 00 . 71875 083 . 044 
yup eec PU eMe ION NOS 35. 00 7145 092 . 050 


1 $20.671835. ? $0.64646164. 


Mine production of gold, silver, copper, lead, and zinc in California, 1932—86, in 
terms of recovered metals 


Mines pro- Ore, old Gold (lode and placer) | Silver (lode and placer) 


ducing tailines. 
Year ===> | ote. (shorb.|-———-——————9————————|———H > 
Lode | Placer tons) Fine ounces Value Fine ounces Value 

1932 ERE 718 828 , 060, : 569, 166.99 | $11, 765, 726 493, 533 $139, 17 
15 ds os 797 993 , 322, 15, 683, 075 402, 591 140, 907 
1034 2325 isl 867 1, 784 8 , T . 25, 131, 284 844, 413 545, 883 
1035-2 cric rl lve 1, 112 1, 487 ; 890, 430. 00 31, 165, 050 1, 191, 112 856. 112 
19962 OR 903 639 1, 077, 442. 00 37,710, 470 | 2,103, 799 1, 629, 392 


Zinc 


Year Total value 

Pounds Value Pounds Value Pounds Value 
19032 oe) of ee 1, 417, 876 $89, 326 2.417416 | :$72,522 MEA ees es $12, 066, 750 
IBI crassa 990, 380 63, 384 761, 156 28, 163 290, 214 £12, 180 15, 927, 718 
0 EE 569, 068 45, 525 823, 168 30, 457 121, 719 31, 034 25, 784, 183 
1048. EE 1. 954, 000 162, 182 1, 134, 000 45, 360 14, 168 32, 242, 872 
LEE : 806, 104 ; 800 | 40,191,110 


2 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 nr 
ounce, under authority ofthe Gold Reserve Act of Jan. 31, 1934. Detailsof the U. £. Government fluctuating 
price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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Gold.—The production of recoverable gold in California was 1,077,- 
442 fine ounces valued at $37,710,470 in 1936—an increase of 21 per- 
cent in quantity and value over 1935. Lode mines produced 668,019 
ounces of gold valued at $23,380,665 or 62 percent of the total gold; 
placer mines produced 409,423 ounces of gold valued at $14,329,805 
or 38 percent of the total. In 1935 lode mines produced 61 percent 
and placer mines 39 percent of the total, and in 1934 the percentages 
were 62 and 38 percent, respectively. "There follows a list of com- 
panies (or mines) operating lode-gold mines, arranged roughly in their 
order of importance as producers: Empire Star Mines Co., Ltd. 
(Nevada County), Idaho Maryland Mines Corporation (Nevada 
County), Lava Cap Gold Mining Corporation (Nevada County), 
Golden Queen Mining Co. (Kern County), Kennedy Mining & Mill- 
ing Co. (Amador County), Argonaut Mining Co., Ltd. (Amador 
County), the Iron Mountain property of the Mountain Copper Co., 
Ltd. (Shasta County), the Big Canyon property of the Mountain 
Copper Co., Ltd. (Eldorado County), the Carson Hill Gold Mining 
Co. (Calaveras County), Cardinal Gold Mining Co. (Inyo County), 
Original Sixteen to One Mine, Inc. (Sierra County), the Yellow Aster 
mine of the Anglo American Mining Corporation (Kern County). 
Walker Mining Co. (Plumas County), and Tropico mine operated bs 
Burton Bros., Inc. (Kern County). The following were the leading 
gold producers from placers in California, arranged roughly in order 
of their output in 1936: Yuba Consolidated Gold Fields (Yuba Coun- 
ty), Natomas Co. (Sacramento County), Capital Dredging Co. (Sacra- 
mento County), Snelling Gold Dredging Co. (Merced County), Yuba 
Consolidated Gold Fields (Merced County), Arroyo Seco Gold Dredg- 
ing Co. (Amador County), Gold Exploration Mining Co. (Yuba 
County), and the Comanche Gold Dredging Co. (Calaveras County). 
The lode and placer mines listed produced over three-fifths of the 
State's total gold. In all, there were 903 lode and 639 placer mines 
operating during the year. Since the depression many people lacking 
other employment have panned gold by hand in the streams of Cali- 
fornia with the hope of extracting enough to furnish the bare necessi- 
ties of life. Although the average income of this class of miners has 
been small, & few of the more fortunate ones have discovered rich 
pockets. A special study of the 1935 production of the small-scale 
placer-gold miners was made by the Bureau during the year in ad 
eration with the Works Progress Administration. The miners usually 
worked ground they did not own. The total output for 1935 exceeded 
$1,000,000 and over 19,000 men were thus engaged at some time dur- 
ing the year. Although definite figures are not available for 1936, it 
appears that this class of miners again contributed a large quantity of 
bullion to the State production. Greater employment opportunities 
in other fields appear to have somewhat decreased the number on the 
creeks; many, however, are still working on the streams. 

Silver.—The production of recoverable silver in California was 
2,103,799 fine ounces valued at $1,629,392 in 1936 compared with 
1,191,112 fine ounces valued at $856,112 in 1935—an increase of 77 
percent in quantity and 90 percent in value. The companies (or 
mines) producing the largest quantities of silver, in the approximate 
order of their importance, are as follows: Sierra Consolidated Mines, 
Inc. (Mono County), Walker Mining Co. (Plumas County), Golden 
Queen Mining Co. (Kern County), Lava Cap Gold Mining Corpora- 
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tion (Nevada County), Kelly mine (Kern County), and the Empire 
Star Mines Co., Ltd. deen County). The Sierra Consolidated 
Mines, Inc., works its Silverado mine principally for silver, but the 
other leading silver producers derived the bulk of their revenue from 
other metals. The Walker mine was worked mainly for the copper 
content of its ores; the other mines listed were worked for gold. On 
the other hand, almost all the mines in the State derived at least & 
small amount of revenue from silver; even the gold dredges found the 
silver content of their bullion a profitable byproduct. 

Copper.—The production of recoverable copper in California was 
8,762,000 pounds valued at $806,104 in 1936 compared with 1,954,000 
pounds valued at $162,182 in 1935—an increase of 348 percent in 

uantity and 397 percent in value. The Walker Mining Co. in 

lumas County, reopened in August 1935, was by far the most impor- 
tant producer of copper ore in California during 1936 and made over 
nine-tenths of the State's output. Small quantities of copper were 
also derived from a number of gold ores, the metallurgical treatment 
of which included concentration and shipment of the concentrates for 
smelting. 

Lead.—The production of recoverable lead in California was 964,000 
pounds valued at $44,344 in 1936 compared with 1,134,000 pounds 
valued at $45,360 in 1935—a decrease of 15 percent in quantity and 
2 percent in value. Inyo County continued to be the leading pro- 
ducer of lead-bearing ore, but considerable quantities of the metal 
were derived from gold concentrates, particularly in the Grass Valley- 
Nevada City district. 

Zinc.—The production of recoverable zinc in California was 16,000 
pounds valued at $800 in 1936 compared with 322,000 pounds valued 
at $14,168 in 1935—a decrease of 95 percent in both quantity and 
value. The only zinc producer in 1936 was the Blue Light mine in 
Orange County, and it was idle at the close of the year. 


Gold and silver produced at placer mines 1n e Vorri, 1981-85, in terms of recovered 
me 


Fine ounces 


175,086. 28 | $3, 619, , $3, 075 | 5,379.26 | $111, 199 687 $199 
188, 830. 89 3,178 | 9,959.43 | 205,880 | 1, 166 329 
Mee 201,710.32 | 5,155, , 981. pe 

194, 051. 48 


GËTT A ; 8, 007 . 
068. 51 i 1, 1, 404 


e o mm mm mm zm e mm mm mg e 


Hydraulic Small-scale surface ? 
Gold Silver Gold Silver Total 
Year «-——— — WE NET 
Fine Fine Fine Fine 
ounces Value Sege Value ounces Value ounces Value 

NSL eet dasoa 3, 026.16 | $62. 556 380 $110 | 11,011. 90 | $227, 636 1,545 $448 |$4, 024, 578 
AAA 5, 944. 15 | 122,876 696 196 | 25, 795. 39 533, 238 3, 469 973 | 4,770, 156 
1933... .....- 2... 4, 494. 94 | 114, 890 472 165 | 38,192. 52 976, 201 5, 306 1, 889 | 6, 683, 004 
IK KC coccion 9, 281. 75 | 324, 397 1, 105 714 | 57, 698. 82 |2, 016, 574 8, 246 5,331 | 9,592,197 
1O35 oraaa 13, 623. 10 | 476, 809 1,416 1,018 | 48, 696. 87 11, 704, 390 2,311 1,661 |12, 110, 590 


á 1 m 1935 includes bucket, dragline, suction, and dry-land dredges; in earlier years includes only bucket 
redge output. 

2 In 1935 includes long toms, dip boxes, pans, ground sluices, and other small-hand methods; in earlier years 
dragline and dry-land dredge production included. 
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Gold and silver produced at placer mines in California in 1985, by classes of mines 
and by met of recovery, in terms of recovered metals 


Gold Silver Aver- 
e 
agr | tested Total zh 
ro trea o S 
Class and method opera- (cubic value ered 
tors! | yards) metu 
per 
cubic 
yard 
placers: 
Gravel mechanically 
handled: 
Floating dredge 
with connected i 
buckets.......... 3 20| 71, 282, 173/238, 042. 54/$8, 331, 489) 16,022| $11, 516/$8, 343, 005| $0. 117 
Dragline dredge !... $32) 3, 405, 566| 21, 216. 19 1,668; 1,199] 743, 766 . 218 
Dry-land dredge 3.. * 12 426, 575, 06,807.78 532 382; 238,654 . 559 


Gravel  hydraulically 
handled: Hydraulic... 89 (0 1, 416 1,018 477, 827 (°) 
8mall-scale hand meth- 
1, 192 2,311 1,661| 1,706,051| (8) 
Underground placers: Drift. 142 1,9531 1,404| 001,287, (9) 


1, 487,7 75, 114, 314/345, 526. 00,12, 093, 410| 23, 902; 17,180/12, 110, 590| *.124 


! Excludes itinerant prospectors, snipers, higb-graders, and others who gave no evidence of legal right to 
property. 

? 35, dredzes operated by 20 operators. 

* Includes all placer operations using dragline type of power shovel for excavating and delivering gravel to 
floating washing plant. 

$ Each operator had 1 boat. 

: I ncludes all placer operations using power excavator and washing plant, both on dry land. 

ot reported. 
* Quantity treated by dredges only. 
* Average value of recovered metal per yard of gravel treated by dredges only. 


Gold produced at placer mines in California, 1935-36, by classes of mineg and by 
methods of recovery, in terms of recovered metal 


Class and method 


Surface placers: 
Gravel mechanically handled: 
Floating dredge with connected buckets!....... 238 $9, 999, 272 
Dragline dredge 23.22.2222 eee ee 1, 221, 987 
Dry -land dredeeit LL LL LL... l.l. 598, 777 
Gravel hydraulically handled: Hydraulic.......... i 
Small-scale hand methods: Sluice, long tom, dip 
box, DADO in 48, 696. 87 40, 105. 76 1, 403, 702 
Underground placers: Drift............................ 17, 139. 52 23, 931. 92 837, 617 
345, 526. 00 409, 423. 00 14, 329, 805 


! 35 dredges operated by 20 operators in 1935 and 45 dredges operated by 28 operators in 1936. 

1 Includes all placer operations using dragline type of power shove] for excavating and delivering gravel 
to floating washing plant. 

3 Each operator had 1 boat. 

* Includes al] placer operations using power excavator and washing plant, both on dry land. 


The production of gold in California represented more than 95 
percent of the combined value of the gold, silver, copper, lead, and zinc 
output of the State for several years preceding 1936. During 1936, 
however, the revival of copper mining in Plumas County and the larger 
silver production in a number of areas, notably in Kern, Mono, and 
Napa Counties, caused the proportionate importance of gold to drop 
to 94 percent of the total value of the five metals. The production of 
gold, nevertheless, increased considerably during the year at both lode 
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and placer mines, and it appeared that the stimulating effect of the 
higher price for the metal had not yet run its course. Toward the 
close of the year, however, rising wages and higher material and supply 
costs began to make themselves felt. Along the Mother Lode a 
number of old mines were being reopened, and in the Mojave district 
of Kern County the exploration of the last 2 or 3 years began to yield 
substantial results. 

At the placer mines of California, dredges of various types continued 
to produce the bulk of the gold recovery. Conventional dredges of 
the connected-bucket type increased their yield of gold by over 50,000 
ounces compared with 1935 and yielded 71 percent of the placer-gold 
output of the State. Outstanding mining innovations of the last few 
years have been the developments of the dragline and dry-land dredges; 
the former produced over 1% times as much gold in 1936 as in 1935, 
and the latter more than doubled its output. The dredges classified 
as draglines are those having floating washing plants to which the 
auriferous gravel is delivered by the dragline type of power shovel. 
Plants have been classified as dry-land dredges when the washing plant 
has been mounted on dry land and the gravel to be treated has been 
excavated by mechanical means. On the other hand, production at 
e mines declined during the year to a little over one-half that 

for 1935, partly because of drought conditions in some of the hydraulic 
areas but EE more largely because of the application of legal 
restrictions. Production by small-scale hand methods decreased about 
20 percent. Undoubtedly improved employment opportunities caused 
many of those following this means of livelihood to turn to other types 
of employment. Water shortage handicapped the small operators in 
some areas. The drift mines made a substantial increase in produc- 
tion as recorded. 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in California, 1935-36, by 
counties, in terms of recovered metals 


1935 
Gold 
County Lode Placer Total 
Fineounces| Value Fineounces| Value Fineounces| Value 

AAMC Od sa A AA IPP IR E Ma AAA 
ANPING 2 coe ec 29620 B rers eene 8. 00 $280. A NE — 8. 00 $230 
ATAJO y Soc oe eo cia ee 64, 537. 76 2, 258, 822 10, 154. 66 $355, 413 74, 692. 42 2, 614, 235 
Hütte: cum ERE EID AS 3, 088. 23 105, 088 24, 120. 4 844, 544 27, 218. 07 952, 632 
Calaveras... ------ -2-0-2-2 26, 575. 54 930, 144 19, 345. 66 677,098 45, 921. 20 1, 607, 242 
NS AA 26. 80 DIN. E PANA 26. 80 9358 
Del Norte. ......-............ 16. 92 592 120. 16 4, 206 137. U8 4, 798 
Eldorado....--..-............ 45, 260. 60 1, 584, 121 6, 264. 21 219, 247 51, 524. 81 1, 803, 368 
TESDO BEEN 139. 18 4, 871 450. 68 15, 774 589. 86 20, 645 

E e EE AA medii mein . 06 2 . 06 
Huürmhboldt Ii le ras ads 905. 05 31,677 905. 05 31,677 
o A ellen 1, 234. 31 43, 201 463. 01 16, 205 1, 697. 32 59, 406 
EIER x uos eee ee 18, 283. 27 639, 914 469. 28 16, 425 18, 752. 55 656, 339 
Rett eet shes ete der 38, 827. 50 1, 358, 963 933. 80 32, 683 39, 761. 30 ], 391, 646 

King$ 2.2.2 E A AAA EA 2.37 83 2.37 
EN IR PO A ee 1.85 65 1.85 |. 65 
Lassen... eee ees ces 345. 26 12, 084 2. 81 98 345. 07 12, 152 
Los Angeles... 5, 450. 89 190, 781 817. 82 28, 624 6, 265. 71 219, 405 
E crews 370. 09 12, 953 241. 63 8, 457 611. 72 21, 410 
Mariposa EE 18, 632. 17 477,120 | 1,069. 10 37, 418 14, 701. 27 514, 544 
Mu HT o oq 37, 210. 54 1, 302, 369 37, 210. 54 1, 302, 369 
NMod0C@.cc nce eee sees READS 2. 40 BA ee OEE O 2. 40 84 
MODO... 2222-209 2 124iRSc 1, 081. 89 37, 866 . 70 2, 123 1, 142. 68 39, 994 
Mopteteg. 5. 85 205 2. 63 92 8. 48 297 
EEN 112. 20 3, 927 1. 64 57 113. 84 3, 984 
A A SE Nee A 240, 865. 60 | 8,430,296 | 10, 137. 24 354, 803 | 251, 002. 84 8, 785, 099 
A ccce de ce cece fests 32. 98 EH, DN ote A 32. 98 1, 154 
Placer..l2:2129-2-222: 920222 11, 502. 29 402, 580 14, 935. 12 522, 129 26, 437. 41 925, 309 
PRIMAS: uc. iria 3, 386. 66 118, 533 2, 542. 08 89, 323 5, (Ou. 74 207, 556 
Riverside.......-.-...........- 3, 079. 74 107, 791 121. 89 4, 266 3, 201. 63 112,057 
Sacramento. .................- 28. 77 1,007 | 113, 799. 36 3, 982, 978 | 113, 828, 13 3, 983, URS 
San B«ernardino............... 6, 036. 45 211, 276 1, 935. 55 67, 744 i, 972. 00 270, 020 
San Diego 22-929: 271. 87 9, 515 24. 33 552 296. 20 10, 367 
San EE PA EE 2, 848. 5) 99,698 | 2, 848. 50 99, 098 
San Luis Obispo...-.-..-.....]------------|------------ 8. 19 7 8. 19 287 
Santa Cruz...-.-------------- 14. 27 499 3.36 118 7.63 617 
Led slim 23, 145. 77 810, 102 4,352.75 152, 346 27, 498. 52 962, 448 
O 2i cl. mex eee eee edocs 18, 423. 34 644, 817 5, 611. 45 196, 401 24, 034. 79 841, 218 
BSISEIYOU Sus coe oie ads sues 6, 344. 17 222, 046 10, 103. 71 353, 630 16, 447. 88 575, 676 
Te e MA AS E 9. 07 317 9. 07 317 
Stanisldis- A WE, oe ees 8, 375. 10 293, 129 8, 375. 10 293, 129 
A AAA A A 4-2 Dein 10. 19 357 10. 19 357 
"TeRSMS AA A EE E D Bes ah 5. 07 177 5. 07 177 
TriültQ9.2 nie e 5, 399. 31 188, 976 15, 394. 61 538, 811 20, 793. 92 727, 187 
KREE) he eb eee cee dd 6. 74 20. 47 716 27. 21 952 
Tuolumne. ..----------------- 5, 911. 54 206, 904 2, 261. 65 79, 158 8, 173. 19 286, 052 
Ventürlü....--- cru rac 193. 79 6.788 EE ee ee see 193. 7 6, 783 
bu NEQNE T EE EM. rane MAR 20. 44 715 20. 44 715 
et EE EE 1, 261. 85 44,165 | 50,348.28 | 1,762,190 | 51,610.13 | 1,806,355 
544, 9004. 00 | 19,071, 640 | 345, 526. 00 | 12, 093, 410 | 890, 430. 00 31, 165, 050 
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Mine production of gold, silver, copper, lead, and zinc in California, 1935-86, by 
counties, in terms of recovered metals—Continued 


1935— Continued 


County Lode Placer Total 
Fine ounces Value Fineounces| Value Fine ounces Value 

RT TEE RIN lane een eek we luce cows Seas EEN EE GE 
a WEE 226 $162 IN A 228 $162 
E 0-0200 23, 494 16, 886 1, 040 $748 24, 534 17, 634 
Ur BEER 4, 470 3, 213 1, 453 1, 044 5, 923 4, 257 
Calaveras....................- 9, 690 6, 965 1, 744 1, 253 11, 434 8, 218 
Colusa.......................- 9 DEE EE ee 9 6 
Del Norte. ................... 2 1 3 2 5 3 
Eldorado..................... 7, 702 5, 579 506 364 8, 268 5,943 
Fresno........................ 1 36 26 166 119 
AAA AA AAA PS AA A A DEOS 
NAAA A A 98 70 98 70 
Imperial...................... 4, 142 2,977 5 4 4, 147 2, 981 
TOY o MONOCDE 38, 417 27, 012 12 9 38, 429 27,621 
e aao eee elus reU 147, 312 105, 881 135 97 147, 447 105, 978 
¿A noe WEE PA RE AO PA VEER 
EEA AEI EE TEE | ace AA A A AA AA 

| EAN AA 395 284 1 1 306 285 

Los Angeles................... 5, 428 3, 90) 325 234 5,753 4,135 
(lg WEE 82 59 34 24 116 83 
Mariposa. .................... 6, 756 4, 856 79 57 6, 835 4,913 
CT A A PA PA A 3, 841 2, 761 3, 841 2,761 
Modoc........................ 11 B. A dau mesas 11 8 
MODO. escocia 101, 050 72, 630 6 4 101, 056 72, 634 
Monterey..................... 1 AA the ES 1 1 
hn AA 11, 785 8, 470 |............]--....-.---- 11, 785 8, 470 
Nevada......................- 519, 786 373, 596 576 414 520, 362 374,010 
le nl EE 15, 461 11,113 lb zeros A 15, 401 11, 113 
al Le eh esee uuo sDe Rc Rue 17,511 12, 586 1, 430 1, 028 18, 941 13, 614 
Plumas....................... 47,718 34, 297 146 105 47, 804 , 402 
Riverside..................... 2, 707 1, 946 10 7 2, 717 1, 953 
8acramento................... 44 32 4, 356 9, 131 4, 400 3, 163 
Ban Bernardino............... 159, 417 114, 581 216 1 150, 633 114, 736 

Ban Diego... 1 

San Joa8QUID.... e coro PR A 151 109 151 109 
AI E EE EA D A uetus. muere aate ga 
Santa Cruz................... 8 A E EE 6 
It mv" 32, 928 23, 667 193 138 33, 121 23, 805 
(SA a O 4, 320 3, 105 212 152 4, 532 3, 257 
Biskiyou...................... 1, 169 840 1, 071 770 2, 240 1,610 
¿o xx ce fects beds mes cde Ve ‘nel aawecoobe A DE iria uid ct eara aeo dua e cd. 
A AAA A VE 1, 064 765 1, 064 765 
A A A PAI PA ARA AA PEA a 
ALS EG A Ee, AAA E EE AAA pos 
TIDY EE 1, 920 1, 380 1, 567 1, 126 3, 487 2, 506 
TUI Eegeregie 6 4 7 A 13 9 
Tuolumne..................-. 2, 643 ], 900 110 79 2, 753 1, 979 
Venturg csse. 44 OO E DEEG 44 32 
p OO EH lade emcees KEE law suche eral IA, CAI IA = 
bon lois AN 277 199 8, 474 2, 497 3, 751 2, 696 
1, 167, 210 838, 932 23, 902 17,180 | 1,191, 112 856, 112 
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Mine production of gold, silver, copper, lead, and sinc in California, 1985-36, by 
counties, in terms of recovered metale—Continued 


Copper Lead Zino 
Coun Total 
ty value 
Pounds | Value | Pounds | Value | Pounds | Value 

Alameda. ...................... 26, 291 $1182 [uo sexu EE A sess tu ES $2, 182 
AIDING EE 29 212 A DRE 452 
MADRE EPOR EE 6, 582 546 1, 235 49 |..........].-........| 2, 632, 464 

09 GENEE 221 18 32 (M EDEN cO 956, 
Calaveras.. ll... 436 36 163 rap SOHO its. 1, 615, 503 
ERAN A AAA ON AA A e ad sens 944 
PO A A E A A BEN EE 4, 801 
¡A 2-2. 13, 967 1, 159 543 22 AAA xeu 1, 810, 492 
Fresno. IA 23b: ee Beste acer AS E usd 20, 766 
E EE AAA AT AA EE sac ce EA Lor Des 2 
Humboldt. A ooo A E, AAA RA AO 31, 747 
ene Ta RA A A A AN AAA IE treo ES 62, 387 
TOV A a A Shae 49, 612 4, 118 691, 114 21, 045 265, 870 $11, 698 727,421 
¡A 1, 152 4, I9 AAA PA 1, 497, 951 
EE, A APP PA PR PI A 83 
¡RR RN ARA AE AA A A AR 65 
ehre 93 8 139 o A eS 12, 481 
Los Angeles.................... 2, 285 190 230 Otc AAN 223, 739 
e 6 2 os tee os he eee erp ON E rre DURS quere EEUU 21, 493 
Mariposa. ......--.---2-2---2.. 2, 335 194 1, 440 BB A EE 519, 709 
E pce ASIA AO esp scm EURO] REIN 1, 305, 130 
Modoc........-................ 192 Te CURE NUITS ESA CEPA 108 
MODO oco Ra eR E Dan eer 1, 763 146 6, 462 258 A EE 113, 032 

ere o veloces A A AAA BEE, AA A 

ING ` EE 445 37 I Ted TEE, AA 12, 492 
A erger user cremas eem 166, 113 13, 787 342, 856 13, 714 AAA EIS 9, 186, 610 
(Orange. eee. 5 44 , 702 1, 628 56, 130 2, 470 16, 409 
Placœr ote 765 63 565 Ba: A, PA 9, 009 
PIüImas$ 2: x v Lx renissais 1,654,019 | 137, 284 |..........]..........|..-..-.....]--..------ 379, 542 
Riverside. ..................... 3, 795 315 14, 725 589 COPPA: AN 114,914 
Sacramento. ...-..--..-.----..- 9 1 "^ E PE nece 3, 987, 151 
San Bernardino................ 12, 929 1, 073 26, 826 y re Y AAN Iani RR 395, 902 
San Diego...................... 24 pA A A EE, A ES 10, 434 
BAW A O PI O PA. A EEN 99, 807 
PO o PPE EE AAA AE EA AE A A 287 
NO A AA A A AAA ESA E A 623 
E Loo o o occasu ec 6, 247 519 1, 580 GS A EE 986, 835 
Oir NOMEN 1, 128 Y eene E, A WEE 844, 569 
Siskiyou............ ee. 600 DU AA E, EE, mensi 577, 336 
o EE AAA ER seg cruce norant EE ate obese 317 
EN AA A EE AI AA OSA A EEN 293, 894 
EE PA PAD AA AAA EA AAA 357 
RR AAA PO A A A KEE, Ee 177 
is AAA 581 48 397 l0 A ERN 730, 357 
SCHER, EE, EE, GE oae PAE EE GN 1 
Tuolumnpe. 22 2o bless. L 104 92 180 (m TS FORMAE EC 288, 140 
A Ss oc ie sw A MK fo RORIS MA RUIT because: 6, 815 
bdo A SAO EE, AAA CEA AA VORNE THER 715 
A TM 48 4 142 LM [Aer AA 1, 809, 061 


———————— | —Inn— M «| —— M | ——— d —————— | ———————— | 
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Mine production of gold, silver, copper, lead, and zinc in California, 1935-36, by 
counties, 1n terms of recovered metals—Continued 


1936 
Gold 
Mines produces). -s 
ing 
Lode Placer Total 
County 
Fine Fine Fine 

Lode | Placer unces Value ounces Value unces Value 
II 46 19 | 80,621 [$2, 821, 735 16, 58 $580, 615 97, 210 | $3, 402, 350 
Butte............ NET 22 46 5, 631 197, 085 28, 725 | 1, 005, 375 34, 356 1, 202, 400 
Calaveras............... 53 61 28, 105 9x3, 675 32, 268 | 1, 129, 380 00, 373 2, 113, 055 
Eldorado............... 53 29 53, 305 | 1,865, 675 3, 516 123, 060 56, 821 1, 988, 7: 
Fresno.................. 3 6 125 4, 375 310 10, 550 435 15, 225 
Humboldt !............ (1) 13 (1) (1) 1, 033 36, 155 11, 033 136, 155 
Imperial................ 8 3 899 31, 465 300 10, 500 1, 199 41, 965 
8 EEN AA 9 20, 482 716, 570 119 27, 265 21, 261 144, 135 
Kol vole ims 103 14 | 67,717 | 2, 370, 095 891 31, 185 68, 608 | 2,401, 280 
Lassen................. C M PM 886 21-010 asse sco ees ESC BS 31, 010 
Los Angeles. ........... 18 7 4,198 146, 930 860 30, 100 5, 058 177, O30 
Madera................ 14 9 344 12, 040 327 11, 445 671 23, 455 
Mariposa........... TN 07 20 21, 174 741, 090 3, 497 122, 395 24, 671 , 48 
Merced Lolo (1) 5 (1) (1) 41,776 | 1,462, 160 | 1 41,776 | 1 1, 462, 160 
Mono 1................. (1) 1, 832 64, 120 (3) (2) 11,832 2 64, 120 
Nevada...............- 42 32 | 272, 673 | 9, 513, 555 10, 106 353, 710 282, 77 9, 597, 265 
Placet... oe caecus 36 57 15, 483 541,905 | 23, 557 824, 495 39, 040 1, 366, 400 
Plumas...............-. 19 37 20, 315 111, 025 2, 027 70, 945 22, 342 781,970 
Riverside .......... qu 35 9 5, 710 201, 950 405 14, 175 6,175 216, 125 
SI o AAA D A A 104, 575 | 3,660, 125 | 104,575 | 3,660, 125 
San Bernardino......... 76 7 2, 898 101, 430 1,105 38, 675 4, 003 140, 105 
San Diego 1............. 7 (2) 62 2, 170 (3) (3) 262 2217 
SHASTA uo pee 32 26 | 21,331 746, 585 15, 943 558, 005 37, 274 1, 304, 590 
SIGIR A p 22 31 19, 530 683, 550 2, 497 87, 395 027 770, 945 
Siskivou................ 52 82 9, 933 347, 655 8, 325 291, 375 18, 258 639, 030 
Stanislaus !..---------- (1) 5 () (!) 8, 285 289, 975 18, 285 1 289,975 
TEIL Ux seek E 30 52 4, 317 151, 095 15, 932 557, 620 20, 249 708, 715 
deeg AAA — eee 24 B40. ooi uses lets dere owes 24 
Tuolumne.............. 59 26 8,912 311, 920 4, 691 164, 185 13, 608 476, 105 
Ventür&à........ l.l... E E P 67 Bi ORO A AE 67 2, 345 
Yuba E 8 16 424 14, 840 80, 934 | 2, 832, 690 81, 358 2, 847, 530 
Combined counties 3... 11 9 961 33, 635 170 5, 950 1,131 39, 

903 639 | 068, 019 |23, 380, 665 | 409, 423 |14, 329, 805 |1, 077, 442 | 37, 710, 470 


See footnotes at end of table. 
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Mine production of gold, silver, copper, lea 
counties, in terms of recovered metals—Continued 


d, and zinc in California, 1935-86, by 


1986—Continued 
Silver 
Lode Placer Total 
County 
Fine Fine Fine 
concen Value ounces Value ounces Value 
TT "Tee OA TA 21, 534 $16, 678 1, 831 $1, 418 23, 365 $18, 096 
d eT AE Pe 10, 649 8, 248 1,999 1, 548 12, 648 9, 796 
AO ES RA A 12, 877 9, 973 2, 929 2, 269 15, 806 12, 242 
pt NS Wl MD 11, 275 8, 732 427 331 11, 702 9, 063 
MEME ure oe manducet 38 29 58 45 96 74 
E E REAGAN (1) (1) 152 118 1152 1118 
CT ` he: EEN 711 551 20 22 740 57 
OT ONG + 2. A RENE 51, 504 39, 890 7 5 51,511 39, 895 
Robbie. read a 381, 540 295, 503 114 88 381, 654 205, 591 
deg, KA uncis ln 2. 343 KH (f€ E eer eee 2, 343 1,815 
Ln degt MAUI 2, 324 1, 800 120 93 2, 444 1, 893 
) fen VR 185 143 48 37 233 180 
Mari «deo ELO 5, 619 4, 352 522 404 6, 141 4, 756 
vo OOR (1) 4, 433 3, 433 ! 4, 433 ! 3, 433 
| A ae 425, 106 329, 245 (3) (2) 2 425, d 2 329, 245 
| MT Sis e 452, 893 350, 766 2, 452 1, 899 455, 345 352, 665 
0007 VR A A 17, 786 13, 775 2, 959 2, 292 20, 745 16, 067 
Lu vorh e EE aa wii 283, 938 219, 910 223 173 284, 161 220, 083 
co” MES nsi loai SCR 6, 219 4, 817 13 10 6, 232 4, 827 
"TT" Aem EVEN T REF eS PSR, MAA Mk 4, 239 3, 283 4, 239 3, 283 
San Bernardino. ............... 235, 326 182, 260 107 83 235, 433 182, 343 
2001) "VEER 16 2 ? (2) 216 
(SA SP 28, 004 21, 689 1, 325 1, 026 29, 329 22, 715 
20 0 vete GC 4, 230 3, 276 213 188 4, 473 3, 464 
"EE 2. 546 1, 972 1, 163 901 3, 709 2, 873 
ao uu MESE ERE (1) (1) 989 766 ! 989 1 766 
(co Ce ER 1, 120 867 1, 787 1, 384 2, 907 2, 251 
ARI A 59 NAO AS AA 59 46 
(5 OA SEPT 3, 328 2, 578 581 450 3, 909 3, 028 
Loo AMEN ` HRC EE 4 3 
Lu OMA EI DUE 146 113 4, 322 3, 347 4, 468 3, 460 
Combined counties? |... 109, 398 84, 729 9 7 109, 407 84, 736 
2,070,718 | 1,603, 772 33, 081 25,620 | 2,103, 799 1, 629, 392 


See footnotes at end of table. 
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Mine production of gold, silver, copper, lead, and zinc in California, 1986-86, by 
counttes, in terms of recovered metals—Continued 


1085— Continued 
Copper Lead Zinc 
Total 
County ——»——————  valos 

Pounds Value Pounds | Value Pounds | Value 
Amador... 20-MM 16, 000 $1, 472 2, 000 392 lid ir $3, 422, 010 
AS RN PA IO EME IAEA AMA rs 1, 212, 256 
A CIMA A EE 4, 000 IM NA MAA 2, 125, 481 
Eldorado. .........—........ 12, 000 AN AA PA SAA 1, 998, 902 
Eresno EE PO E A A A AA 15, 299 
Ihnmnboldt AA AAA A AA A er pede AA EE 1 36, 273 
Imperial. uu E PA Ee aede AN repro DEE 42, 538 
o s eode EN 12, 000 6,624 | 556,000 25.0540. A EE 816, 230 
¿a MIT e PA oun vA EMEN RERO 2, 696, 871 
ASSO des NEE E oso en MN DOM, Meee lec See RA EA 32, 825 
Los Angeles................. 2, 000 IN4 MR AA Ee) euis. 179, 107 
MUT Ug EE inser A RA o PC TURNO SE 23, 665 
Mariposa.................. 4, 000 BOR EE A EEN, triam veter 868, 609 
Merced METINOM ME MOM II HISTORY NOE AS MA EE 1 1, 465, 593 
Mono ...................-. 8, 000 736 32, 000 ES ro AA eeu be oe 1 395, 573 
Nevada. 134, 000 12,328 | 276,000 12,696 AA ees soa 10, 274, 954 
EE, seca Le trae 4, 000 ISA A KNEE 1, 382, 651 
re E WEE 8,478,000 | 779,976 2, 000 CP EE ssi EH 1, 782, 121 
AT TEE EE, eu saei 6, 000 PAi A ARMED: 221, 228 
Sacramento... la nr lata EE, EH EE Pe 3, 663, 408 
San Bernardino............. 22, 000 2, 024 62, 000 2,802 d nct E 327, 324 
Dan Diego 4. uui A E, A E, A WEE 1 2.182 
EE A NM REOR tuU ECRIRE, Ee ou 1, 327, 305 
eh e A E NOH. en e NE NR EEGEN 114, 409 
JS ....2200000- -0MM 2, 000 1 D E pef. rd A ES 642, 087 
Stanislaus A AS A AA te cete terr A EE CG 1 290, 741 
ls ED rn e AA MEM. MM qur 710, 966 
jin PE oce fmc ncc, mec o CU SA PIDE 
Tuolumne.................. 8, 000 TE E EE ERA 479, 869 
hy). ENDO mee REM AAA ER PESOS EE ated ts 2, 348 
pen xor Jom ONCE ote Du EEN OA WER 2, 850, 900 
Combined counties 3. ....... 4, 000 368 20, 000 920 16, 000 $800 126, 409 

8,762, 000 | 806,104 | 964,000 44, 344 16, 000 800 | 40,191,110 


1 Lode-mine production included under ‘‘Combined counties.” 

2 Placer-míne production included under “Combined counties.” 

3 Includes lode-mine production from Alpine, Humboldt, Merced, Napa, Orange, Santa Clara, Santa 
Cruz, and Stanislaus Counties; placer-mine production from Del Norte, Mono, Monterey, San Diego, 
San Joaquin, and San Luis Obispo Counties. 


Ore treated and gold and silver recovered at gold mills in the Mother Lode counties 
in California in 1985 ! 


Gold and silver recov- Gold and silver recovered| Value of total 
ered in bullion from concentrates recovery 
Con- 
Ore cen- Aver- 
County treated Aver- | trates age Aver- 
ave pro- . value ago 
Gold |Silver| value |duced?!| Gold |Silver | perton| Total value 
per ton of con- per ton 
of ore cen- of ore 
trates 
Short Fine Fine Short Fine Fine 
tons ounces |ounces tons | ounces lounces 
Amador........... 184, 295/33, 890. 91] 8, 608 $6.47| 3,987|11,129.29| 7,386) $99. 03|$1, 587, 203 $8. 61 
Calaveras. ........ 312, 715/19, 065. 8S5| 4, 687 2.14| 1,846| 6,998.90) 3,813] 134.18 918, 377 2. 04 
Eldorado.......... 261, 434/10, 935. 09| 3,624 1. 47| 11, 584/28, 042. 31] 3, 228 84. 93| 1, 369, 134 5. 24 
Mariposa. ........ 27. 570| 6,442. 04| 1,691 8. 22 48|  174.06| 1,405| 147.96| 233,788 8. 48 
'Tuolumne. ....... 27, 060| 4, 093. 73 942 5.32 436| 1,301. 14 781| 105.74 190, 059 7.02 
813, 074174, 427. 62| 19, 552 3. 22| 17, 901/47, 645. 70! 16, 613 93. 82| 4, 298, 561 5. 29 
Total, 1934. ....... 641, 862 86, 660. 49; 22, 595 4.74| 7,985;¡29, 430.61; 9,530| 129.59¡ 4,078,152 6.35 


| 


1 Old tailings and mill cleanings excluded. 
2 Includes only concentrates recovered from gold ore. 
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MINING INDUSTRY 
ORE CLASSIFICATION 


Ore, old tailings, etc., sold or treated in California in 1985, with content in terms of 
recovered metals 


Dry gold 18, 222, 062 eier 
ry ore... _......-......_| ! 3, 222, 062 | 539,351.78 | 800,874 | 243,267 | 385,708 |..........-- 
gold-silver ore............ 62 1810| 862| | 21|  103]...........- 
Dry silver ore................. 15, 802 2,404.74| 271,149) 5025] 3,884 |............ 
Copper org IIA 3 94, 577 2,622.82 | 47,935 | 1,686,881 | | 700 |............ 
Co -lead oe 2222-8 8- 120 105.12 | | 2,307) 3,471) 35048] .......... 
OE EE 1, 471 367.97 | | 28,955| 14,567 | 664,523 |........... 
Lead-zinc ore.. ............... 3, 300 32. 98 56, 130 
Zinc ore. ....... Lc Ll LLL. 379 .49| |  107]|............ 265, 870 
Total, lode mines....... 3, 337, 773 | 544, 904. 00 322, 000 
Total, placers...........-..-..]----------.- 345,526.00 | | 23,902 |............|............|............ 
3, 337, 773 | 890, 430. 00 | 1,191, 112 822, 000 
Total, 1994. ..................- 356, 091 | 719, 063. 92 844, 413 121, 719 


1 Includes 40,139 tons of old tailings amalgamated, 731,991 tons of old tailings cyanided, 53,933 tons of old 
flings concentrated, and 10,000 tons of old tailings leached. 

2 Includes 5,000 tons of pyrites roasted for the manufacture of sulphuric acid—residue leached. 

1 Includes 80,619 pounds of copper from mine water. 


Ore, old tailings, etc., sold or treated in California tn 1985, by counties, with content 
in terms of recovered metals 


DRY GOLD ORE 


Ore, old 
County tailings, Gold Silver Copper Lead Zinc 
etc, 

Short tons | Fine ounces | Fineounces| Pounds Pounds | Pounds 
IL mei ES Er AE EE 4 8. 00 226 | 29 EE A E 
pO as e AM siib 1765, 245 64, 527. 16 23, 453 6, 063 RN liar ta 
fe E ET eer aa 15, 050 3, 088. 23 4, 470 22] 98 BEE EK 
CU A lo nwo 314,122 | 26, 557. 44 8, 828 NAAA AS 
in ss 400 26. 80 | JPA air rd inna et 
D QR D nro e E dee 2 16. 02 ^ J| ED e STIRT Lek Eph RARAS 
ee EES ESCH 317, 154 45, 260. 60 7, 102 13, 967 DIS. ore 8 
A ITEM «rm ee 701 139. 18 130 Ud EE E a 
SEE AA O 15, 346 1, 234. 31 ACTAE US sss AA S. A O 
MEN CL ol di pe diumqnaga 61, 966 17, 890. 06 5,727 32, 880 ah d VM ei (er 
|, ‘atts Re 2 neis 4s ? 257, 235 | 38,731.30 138, 040 1, 278 UN cv aE 
9707070 KA X. IT ae DESEN 1, 323 345. 26 395 93 Po Mte qe: 
et AE TEENS 21,077 5, 450. 39 5, 425 2, 278 a Neen RR 
TL m MESTRE. Ca MEP 1, 395 370. 09 BAIE EE EEN [Trata 
Mariposa TERA TR A 66, 396 13, 632. 17 6,756 | 2, 335 LAM 12222 25-35. 
ED EEE ae omm oa 4 2. 40 11 HA nep otc. | 
(050007 Cae e Sa ee 5, 254 993. 55 1, 845 468 A MPA 
AAA IIA 6 5. 85 ¡Y AA ARA AREA 

da. ELA a RIP AA £04, 819 | 240, 865. 60 519, 786 166, 113 NX BOG a ee 
E Lu irr cL odibshgantunfé men Doe 59, 316 11, 502. 29 17, 511 (60 GO 
A. Ze ET "e SEET A E 4, 701 ], 008. 33 316 ^» M PP 
DEE Sate TENE PPS 13, 002 3, 065. 83 2. 270 1, 932 1:299 AE 
TT E O 21 28. 7 44 9 | E ISA 
San Bernardino................... 14, 537 3, 673. 27 10, 566 5, 030 LG OST. A 
DES eu ELIANA 532 271. 87 89 BE VS EH ER ER GE UE 
o 359 14. 27 E AA A EE ; 
NN SE Ee eee 236, 889 23, 144. 57 32, 204 5, 897 209 |a 
OOOO IEA E EES 52, 447 18, 423. 34 4, 320 IA A 
2o 5. UPEN IR AE A 116, 218 6, 344. 17 1, 169 Ch EPA AT 
TR REALI A IIA IA toe 13, 368 5, 355. 84 1, 817 556 MU. qoe ax 
TEM JI SUL LL EEN 35 6. 74 A OPER NE, KS BEER | inm D 
e "ex Eesen 59, 417 5.911. 5 2, 643 1, 104 Uh loss cz 
En E NEES 493 193. 79 M AAA Deeg El E E wm a EN 

pao DES omo o RRE 3, 228 1, 261. 85 | 277 48 E IE 

3, 222, 062 | 539,351. 78 800, 374 343.2607 | eme ee 
io ET e onim obse d 2d 2, 238, 836 | 44 

| 


1, 310. 34 542, 071 144, 963 AM, AE, Lg ege 


Bee footnotes at end of table. 
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Ore, old tailings, etc., sold or treated in California in 1935, by counties, with content 
in terms of recovered metals—Continued 


DRY GOLD-SILVER ORE 


Ore, old 
County tailings, Gold Silver Lead Zinc 
etc. 


— a rf fe | ———— fe 


Pounds Pounds | Pounds 


Short tons | Fine ounces | Fine ounces 


Calaveras.........-........---..-- 62 18. 10 163 |.........- 
62 18, 10 163 |: xy ux 

Total, 1034........ Leno AN i 58, 774 2, 522. 78 077 |.........- 

DRY SILVER ORE 

TOY SEH 125 4. 01 2, 755 202 2,951 |.......... 
Kerneo ol cone EES 687 96. 00 9, 258 MEN IA 
MONO: hs oo ts 7, 430 87.94 99, 036 1, 254 467 | 2...22 
Na8pa....... BEE NEEDED m 1, 920 112. 20 11, 785 445 If i oncscets 
San Bernardino................... 5, 636 2, 104. 39 148, 300 2, 793 449 |.......... 
Shasta EE 4 . 20 ID reo A ies E pes 
15, 802 2, 404. 74 271, 149 5, 025 3, 884 |........-. 

Total, 1934....................-...- 2, 089 73. 67 47, 276 2, 190 7,036 |.......... 

COPPER ORE 

Alameda........................-- A mA RES M 26,29] MIRA accu 
Amador. eese rere eu rare E 9 10. 60 41 519. A cedet 
InVO diosa Dus oe EIL 12 . 80 420 934 667 |.......... 
Wy GO he ate cu EE 2 e 1 dA A ws ms E cu teat 
PlüIh8S.:..1:. cce e Rb 89, 524 2, 378. 33 47,402 | 1,653,960 |.......... 1L c LLL. 
San Bernardino................... 232. 89 4, 950 42 |.. 2...2.. 
94, 577 2, 622. 82 47,935 | 1, 686, 881 709 |.......... 

RAS LL. LL... 4 53, 357 36. 31 108 3 390, 287 941 |.......... 


COPPER-LEAD ORE 


LAVO Cocco Ea 29 90. 21 

Riverside. o ooooocccoccocoooo.-- 31 13. 91 

et d EE 60 1. 00 

120 105. 12 

Total, 1934... 2.000000 11 3. 04 

LEAD ORE 

DyO...........-...........-.......]| i, 485 Y 297.70) ë 28,187 | 14,338 | 648,17? |.......... 
Los Angeles.......................| 1| BO | 3| | 7| 208|,......... 
ahata seo es yeh DERE 586 |.......... 
San Bernardino................... .90] |  34983| 156] 105404 |.......... 
Trinity. suco vole eR 3. K 148 A 
14, 567 DH 
Total, 1034... 2, 160 1, 092. 95 29,809 | 607,703 |.......... 


! Includes 574,191 tons of ald tailings. 

2 Includes 127,857 tons of old tailings cyanided. 

3 Pyrites roasted for the manufacture of sulphuric acid—residue leached. 

* Includes 53,328 tons roasted for the manufacture of sulphuric acid—residue leached. 
5 Includes 80,019 pounds of copper from mine water. 

* None produced in 1934. 
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METALLURGIC INDUSTRY 


During 1936, 4,635,691 tons of material were mined in California 
compared with 3,337,773 tons in 1935; old tailings made up 1,273,061 
tons of the total. The treatment of this tonnage has been broken down 
into three major classifications: 2,548,085 tons of ore and 1,272,341 
tons of old tailings were treated at gold and silver mills; 802,845 tons of 
ore and 720 tons of old tailings were treated at concentrating mills; 
and 11,700 tons of ore were shipped crude for treatment at smelters. 
In 1935, 2,074,309 tons of ore and 782,330 tons of old tailings were 
treated at gold and silver mills; 398,437 tons of ore and 54,033 tons of 
old tailings were treated at concentrating mills; and 23,599 tons of 
ore were shipped for smelting. The large increase in tonnage of both 
ore and old tailings treated at gold and silver mills resulted mostly 
from increased operations in Amador, Kern, and Nevada Counties. 
The increase in tonnage of ore treated. at concentrating mills was 
centered for the most part in Plumas, Eldorado, and Mono Counties. 
Most mining companies in California owned and operated their own 
metallurgical plants, but there were a number of custom mills in the 
State; the only smelter in the State, the Selby plant of the American 
Smelting & Refining Co. in Contra Costa County, carried on its 
business principally on a custom basis. 


Mine production of metals in California in 1935, by methods of recovery 


Material 


gos Gold Silver Copper | Lead Zinc 
weight) 


Method of recovery 


Short tons | Fine ounces | Fine ounces| Pounds | Pounds | Pounds 


Ore and old tailings amalgamated.. 1, 469, 552 | 287, 183. 86 Ini did dee stele eee SO 
Ore, old tailings, and mill cleanings 
evanided.. aee reer senses 1, 387, 087 89, 635. 99 Bil re WE, ASES DE 
Concentrates cyanided: 
IE aannamen 10, 333 34, 214. 27 24, 527 330 A AA 
Table and vanner................ 3, 424 10, 161. 23 5, N20 B3 EE Uca sta 
Concentrates smelted: 
ss oc obe Elk 25. 919 74, 092. 91 458, 345 |1, 817, 204 348, 146 |......... 
Table and vanner................ 4,371 28, 529. 11 53, USO 32, 532 59, 199 56, 130 
Ore, old tailings, and slag smelted. 23,604 | 21,086. 63 239, 978 77,070 | 726,655 | 265, 870 
Pyrites roasted for acid—residue 
E E SN AAA Esiste 26, 200 A EE 
Total, lode mines..............]............ 544, 904. 00 1, 167, 210 11, 954, 000 |1, 134, 000 322, 000 
"Total. platets. 2 ro 345, 526. 00 23:002 EE, E E 
EE 890, 430. 00 1, 191, 112 |1, 954, 000 |1, 134, 000 322, 000 
Tótál, 1934 AA 52 719, 063. 92 844, 413 | ! 569, 068 823, 168 721,719 


! Includes 80,619 pounds of copper from mine water. 
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Mine production of metals from gold and silver mills in California, 1935-86, by 
counties, in terms of recovered metals 


1935 
Material treated Recovered in bullion 
County Amalgamation Cyanidation 
Ore Old tail- 
ings, etc. 
Gold Silver Gold Silver 
Short tons | Short tons | Fine ounces | Fine ounces |Fine ounces | Fine ounces 

Amador........... esi wees 184, 295 573,683 | 32,903. 47 8,390 | 19,210.62 4, 466 
Butte A A ie ikessodes 14,728 |...........- 735. 00 1, 568 1, 119. 59 142 
Calaveras................-.... 312, 715 1, 226 1, 970. 39 74 17, 189. 95 3. 958 
OI tee rs es 400 |........-.-- 20. 80 BI. E AAA 
Del Norte..................... r h AAA 16. 92 Be A AAA 
Eldorado..................... 261, 434 |............ 7, 131.85 1, 366 3, 803. 24 2, 258 
A A 92 580 121. 82 BO AAA PRI 
Imperial...................... 610 14, 080 104. 61 14 957. 10 806 

DVO. cS ee 840 2, 183. 63 1, 279 46. 78 52 
KT... comme AE 101, 117 127, 857 8, 363. 43 2,746 | 18,245. 70 90, 046 
Lassen..........--.--.---.--.. 1, 110 |............ 60. 56 167 x 
Los Angeles................... 20, 040 |............ 1, 232. 70 308 2, 414. $9 3, 487 
MdL, Zëtteg esoe tec 13M le eege 355. 39 AAA Lene eae NIA 
Mariposa. ..................-. 27, 570 , 031 6, 568. 13 1, 721 225. 83 158 
MONO. 4, 299 1, 440 567. 42 505 69. 06 51, 726 
Monterey..................... E EE e AA A EE 
Nevada....................... 607. 806 20, 001 | 180, 985. 47 137, 233 178. 07 17, 807 
lompe, eer ee uL 58, 795 380 0, 340. 41 2, 182 2, 391. 77 2, 951 
PlUuMaAS.-..... 02020222 Ã.. 4,605 |......-..... 887. 33 2080 A eee T eei 
Riverside..................... 12, 201 545 633. 44 161 1, 676. 69 1, 459 
Sacramento.........-.-----.--|  Ll[............ TOT: DEE, PAS EE 
San Berpoardinog. 8, 329 4, 740 1, 851. 38 1, 715 642. 01 8, 066 
San Diego... 472 50 109. 07 149. 00 51 
Santa Cruz. .................. E A 11.57 A AAA 
OO is auus 234, 132 158 1, 236. 07 285 | 21, 146. 50 29, 691 
BIOITR ewer ge deet e zs 51,817 10 | 17,011.07 a 203 WEE ENER 
Siskiyou...................... 116, 163 |............ 5, 898. 14 15023 EE A 
Trinity A A i euas 10, 703 1, 421 4, 388. 48 BOG EE, eua ees 
CEET ulcus 0-2... Ee ^U AP MI S E O puc met 
Tuolumne................... d 27, 060 30, 120 4, 208. 76 1, 409 13:90 |I lill.l-- 
WONUUIG EE 475 WEE 145. 78 20 24.31 11 
TYUubu.. ii. libe ee ^ 2, 697 168 1, 119. 71 Ka E loam sists se 


2, 074, 300 782, 330 | 287, 183. 86 167, 374 | 89, 635. 99 217, 186 


Short tons | Fine ounces | Fine ounces | Pounds Pounds 


FETT, JE 4,176 | 11,376. 48 7, 489 2, 067 834 
A AA 98 1, 059. 84 2 482 P0 EE 
CA VOLS ace c eek eEEde Ex en PESE 1, 850 7, 009. 40 3814) | 00]|...........- 
EldorhdO:c u.c A wA S den Ee 11, 584 | 28,042.31 8, 228 13, 816 502 
o A EE 12 38. 77 357 128 385 
Kiss AR 64 575. 70 4, 9600. AAA PA 
AA A EE 2 5. 00 E E EE 
Los Angeles... une ee eere 148 743. 00 354 482 22 
AEN he EE 48 174. 06 1, 405 136 1, 433 
Mono- EE 43 85. 84 591 112 
NA TEE 8,416 | 25, 809. 30 95, 816 69, 145 182, 679 
A A E E E P 395 2, 678. 27 12, 023 7 467 
Eltere m eR den a EE s 9 23. 00 LW AAA PA 
Riversidð A O 15 63. 43 8 14) EE 
San Bernardino......................-...- 12 48. 65 32 BIT AAA 
Santa CU. 1 2. 70 2 ll AAA EE 
A EE 131 284. 60 118 352 188 
Bieri MM RAUM ue eo eck ote 371 1, 283. 57 1,013 Ne Geen 
el e NOM EEN 122 401. 56 79 SE AAN 
Trinity cece has tare ic on he ea eee eas 198 584. 20 383 36 249 
Retro EE 436 1, 301. 14 781 898 180 
D EDY o1: EES 4 24. 20 6 29 KR ENER 


E E E 


28,135 | 81,615. 62 134, 951 90, 055 187, 051 
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Mine production of metals from gold and silver mills in California, 1985-86, by 
counties, in terms of recovered metals—Continued 


1936 
Material treated sere in bul- Concentrates and recovered metal 
County Con- 
Old tail- con 
Ore in Gold Silver | trates Gold Silver | Copper] Lead 
ES pro- 


Short Short Fine Fine Short Fine Fine 


N tons tons ounces | ounces | (ons ounces | ounces | Pounds| Pounds 
aoe enee, 245,688| 785,284| 68,778. 05. 14,740| 3,935] 11,245.35| 5, 765) 13,632 542 
CES rl Pa e 2,972.20| 2,946 240| 2,281.59| 5,731|........|.......- 
Kin ene NORD, 324, 702| — 9,831| 25, 144.63] 7,357 29| ^ 142. 65 681l... 1, 013 
i Diech. 131, 563 70| 13,384.16} 2,886| 3,927| 12,922. 72| 2,229 8,000|........ 
ier). 2085|  9,040| 895.40 EE Dee NOVIOS e SERES 
ker T hlz. lll. 7, 431 1,316| 3,754.55| 10,862 7 16. 41 EE GE 
pete EE 238, 254| 421,832| 66, 181. 52| 368, 634 49| 234.57 EEN 
Y» je DEeles,.......... 13, 745]... .....- 3,428.12| 1,233 111| 529.60 314) 1,021|....... 
Mi EI... | 6,153|......... 336. 49 176 2 7. 51 Born EOI 
en 45,497| 5, 230| 13,951.29| 2,981 801| 7,179.63] 2,502] 4,000|........ 
Needy trict tee 15,500] 2,887] 1,432.21} 6, 484 10 23. 26 259|........ 698 
proada... 943,357| 24, 385/214, 508. 31| 159, 675| 15, 898) 54, 442. 28| 276, 253| 100, 063| 246, 184 
PI Vë. 52, 170. 13, 395. 07| 11,53 ; 1,562.30|  4,875|........ 1, 367 
Bas 31,594|.........| 4,089.54 731| 3,359.07| oe 2, 000 
Riverside... L... 14, 630 628| 5,046.48| 5,607 24 82. 21 486|........ 5, 421 
wad Bernardino... 3,975| 11,437| 863.85| 14,972 16 84. 85 201 241 607 
Shasta ee te Elie 62. 00 E, E Varese GE 
okee 226, 220... 21,143.36| 27,506 11 51. 34 E A 
Si kis SE 60. 913]......... 17.823.91| 3,460 296| 1,124.82 Abd |. os A 
TEE 108, 765|......... 7,992.25| 1,207 271 981. 18 207 a E 
ened eC, | 2-4- 4, 135. 80 971 29| 14270 123a o VE 
dee SE 100]......... 18 A A A PLE DE 
Veni s EMEN 38, 442 1| 3,880. 16 991| 2,833| 4,970.56| 2,287| RO, 
Yu Eer 215 deet 67. 00 E e EA ER 
Kier 1, 309|......... 403. 00 ri AS E O EE NNUS 

bined counties 3. . 6, 743 400| 1,U27.81| 2,369 3 1.25 EE, GER 


AE A EN EN, rm 


2, 548, 085/1, 272, 341/494, 717. 72| 618, 318] 29, 511/101, 356. 45| 303, 130| 135, 789| 258, 832 


! Includes Fresno, Humboldt, Lassen, Santa Clara, and Stanislaus Counties. 
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Mine production of metals from concentrating mills in California, 1935-36, by coun- 
ties, 1n Lerms of recovered metals 


- 


Concentrates and recovered metal 


Ore and 
County is ae EEN l 
trates pro- Gold Silver Copper Lead Zinc 
duced 
1935 
Short tons | Short tons | Fine ounces | Fine ounces| Pounds Pounds | Pounds 
Amndor 3, 807 96 109. 10 259 3, 273 63 b occisus 
Eldorado............. 55, 708 2, 252 6, 079. 40 770 BS. A | ae oes 
Imperial............. 60 3 15. 90 y E Earn esae I - 
NO ee ep udo 51, 385 1. 622 14, 506. 44 3, 086 25, 093 11,926 |.......... 
Kern...............-- 21, 007 248 2, 923. 43 3, 619 143 4,332 |.......... 
Lassen..............- 100 6 69. 20 DG TERES, rH RONDE 
Mauriposa............- 33, 511 348 6, 559. 85 2. 330 577 ras ERG 
E IA 6,710 119 121. 10 45, 290 L 278 1-21] qp sous 
Napa... lea 1, 32 112. 20 11, 785 445 kaf e 
Nevada.............. 175, 377 6,201 | 31,031.73 256, 147 67, 945 159, 142 |.......... 
Orange. 3, 3 333 32. 98 15, 461 528 40, 702 56, 130 
Placer... n EN 3 7.13 UN EE AA US 
Plumas.............. 89, 524 3, 994 2, 378. 33 47, 402 A UA jaena 
Sacramento.......... 1 27.10 44 Y 5A Ll lle ese 
Sun Bernardino...... 2, 998 204 230. 12 17, 591 588 1,250 bo Soke 
Shasta. .............- 2, 630 189 398. 80 2,757 5, 862 1,392 1:25. to 
Li A 620 31 128. 70 104 158 Y APP S EE 
AS gege 1, 230 61 330, 91 518 520- AS O 
Tuolumne............ 2, 050 157 201. 54 272 ¡ER EE TERRE 
Yuba......... E bout 363 12 117. 94 143 19 142 |... 
452, 470 15,912 | 65,351. 90 407, 721 1,700,584 | 220,294 56, 130 
1936 

Amador.............. 1, 416 57 499. 07 935 2, 268 357 CAPA 
Culaveras......-..--- 12, 314 386 2, 393. 02 UNS one cet rb ce EE 
Eldorado............. 200, 313 11,618 | 26, 979. 62 6, 157 4 O00 hs Ns ees 
TWN Ose ace oe sient 57, 701 1, 958 16, 119. 64 7, 398 48, 829 16, 449 |.......... 
Kern, 8, 058 220 $86. 65 204 EE, ENEE WEE 
Nevada... E TEO 21, 512 459 3, 315. 53 15, 619 9, 369 29.816 |.......... 
San Bernardino...... 1, 482 104 69. 24 1, 765 216 21.905. | 2.2222- 
Combined counties ! . 500, 709 23.339 | 15,413.05 811, 602 | 8, 489, 599 23, 308 16, 600 
803, 565 38,141 | 65,675. 82 845, 225 | 8, 554, 281 91, 895 16, 000 


! [Includes Alpine, Butte, Los Angeles, Mono, Napa, Orange, Placer, Plumas, Shasta, Siskiyou, and 
Yuba Counties. 


Gross metal content of California concentrates produced in 1935, by classes of 


concentrates 
Gross metal content 
Concen- 
Class of concentrates trates pro- 
duced : À 
Gold Silver Copper Lead Zinc 
Short tons |Fine ounces | Fineounces| Pounds Pounds Pounds 
Dry Rod. carre 37,850 | 137,539. 71 324, 693 201,774 228, 377 |.........-. 
Dry silver.............-........ 323 243. 50 78, 145 2, 422 453 [.......2.- 
COD PCTs. cian ee 4, 048 2, 483. 83 51, 450 1, 711, 779 165 la 
Copper-lead..................-. 4 1. 00 709 422 1,447 |.......... 
Leado- o oa ce cece wee ee 1, 566 6, 718. 34 82, 967 68, 387 182, 450 |.......... 
EEN 226 11. 11 4, 408 375 16, 010 62, 620 
44, 047 | 146, 997. 52 512, 672 1, 985, 159 428, 902 62, 620 
Total, 19M... ilo onvure 27,207 | 128, 244. 21 431, 206 OF, Vd 151,578 |.........- 
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Mine production of metals from California concentrates in 1935, in terms of recovered 


metals 


| | 

Concen- . | 
( í 

| trates | old 


| Short tons | Fine ouncea | Fine ounces 


BY COUNTIES 


Silver 


Copper 


| Pounds 


Lead 


Zinc 


Pounds | Pounds 


TT". "`" E e el 1,272 | 11,485. 58 , 178 | 5, 340 897 A 
Butt Was" As Aw 98 1, 059, $4 2, 482 | 20 
Calar oras... =< 1, 850 7, 009. 40 3. 814 60 
ao EE A EII 13,836 | 34,121.71 | 908 13, 860 102 
Imperial s 3 15. 90 7 -— ES 
Inyo..... "| 1,634 | 14, 545. 21 443 25, 221 12, 311 | 
Kern.. "FR - : 312 3, 499. ] 8, 582 143 4, 382 
Lassen ss. g 74. 20 97 
Los Angeles..... 148 743. 00 354 EN, 22 
Mariposa. 396 6, 733. 91 ri 713 1, 440 
Tt "ef "EE 162 206. 94 15, 890 1, 300 1, 325 
Napa "scm e 32 112. 20 11, 785 145 17 
Nevada 14, 617 56, 841. 03 151, 963 137,090 | 341, 821 | : 
Orana - - 133 32. 98 16] 528 10, 702 56. 130 
Placer 308 2, 685. 40 12, 024 d 107 
Plumas 1. 003 2 401.9 17. 408 , wn 
Riversid <= em a oe i 15 63. 43 N 1 
sacramento.... PAP ees) ] 27.10 14 ) 58 
San Bernardino... -—— Ey, 216 278. 77 17. 623 205 1, 250 
Santa Cruz....-- t ep 1 | 2.70 2 
Shasta....-. 320 683. 40 , 875 6, 214 1, 580 
Sierra 102 1, 412. 27 117 128 
Siskiyou ma 22 101. 5 79 7] 
Trinity....... 259 915. 11 901 Ke 249 
Tuolumne. . 93 1, 502. 68 1, 053 031 180 
4 er ETATE |f 142. 14 149 E 142 | 

14, 047 146, 997. 52 12, 672 1, 850, 639 107, 345 56, 130 
Total, 1934... ....... 1 << 26 ; 27, 207 125, 244. 21 s1, 206 69, 215 141, 523 

BY CLASSES OF CONCENTRATES 

Dry old. oia e DERE 37, 880 | 137, 539. 71 324, 693 141, 860 216, 443 |.......... 
Dry silver........................ 323 243. 50 78, 445 1, 694 430-1. eae 
Copper- uc setae sehen aces RSS 4, 048 2, 483. 83 51, 450 1, 658, 598 159 |.......... 
Copper-lead . ..................... 4 1. 00 709 350 1,371 22-2 
lou. EE 1, 566 6, 718. 34 82, 967 47, 862 173, 789 |.......... 
ZUG. oe E 226 11. 14 4, 408 275 15, 153 56, 130 

44, 047 | 146, 997. 52 642, 672 1, 850, 639 407, 345 56, 130 


Gross metal content of California crude ore shipped to smelters in 1935, by classes of ore 


Gross metal content 


Class of ore Ore 
Gold Silver Copper Lead Zinc 
Short tons | Fine ounces | Fine ounces | Pounds | Pounds | Pounds 

Dry ul BEE 17,917 | 17,745.21 68, 354 57, 934 34.478 |.......... 
Dry gold-silver. .................... 02 18. 10 862 373 1/2- loses cee cs 
illa. quM IRE oe: ME 3, 785 2, 127. 12 139, 988 4, 098 3, 598 |.......... 
E oo eeu ure ET RR cesses cet 53 244.4 532 7, 452 TIB: NNUS 
Copper ed EEIE AEE em 60 104. 12 1, 598 4, 801 35,081 |.......... 
a rn A 1, 301 331. 37 28, 082 21,087 | 607,859 |.......... 
Eech ok dl. A A A E 247, 483 
23,599 | 20,570. 41 239, 416 95,745 | 771,966 247, 483 

Total, 104 o caida a 25,615 | 17, 149. 89 211,773 | 126,168 | 734,346 758, 885 
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Mine production of metals from California crude ore shipped to smelters, 193536, 
in terms of recovered metals 


BY COUNTIES 


Ore Gold Silver Copper Lead Zinc 
1935 Short tons | Fineounces | Fine ounces | Pounds | Pounds | Pounds 

TV a pr RA MALAE DC RE ROCA 8. 00 MEN cose d erii 
dE ET deeg 3, 379 938. 09 2, 860 1, 242 1B Y RA 
BUR E A A CA 32 173. 80 278 1 BU ETE, eS 
a Cum wa iri ati alim dur gia dim ai 243 405. 80 1, 171 376 MB huesca 
pO SLT MESE RRA LE ILES SE 3 CY. D MES. Uere PA Sou A 
FNEDO CUARTA AREA 29 17.36 95 SN H e Ke TE Ue 
(IT ATA we eium qi mari 596 156. 7 E Lë uds Ree, GANSEN Sa 
EE A une ae 2, 818 1, 507. 16 33, 476 24, 391 675, 540 235, 109 
Et Zeg ee 7, 940 8, 615. 83 45, 820 A o qe reno 
DON A Kee E ee 113 70. 52 78 93 ME M. Eire: 
EOR 50 MARA etc 1, 038 1, 060. 30 L 279 L 808 o M DEE $ 
TC, TTT LLorem EE 1 14. 70 KW A A EK, AN ec 
(Tu Le E A A A 284 104. 30 1, 144 L OM A DEET, Rei 
Neng A EE E ee A 2. 40 11 lo v sae tae s 
MOM E E DEEN 237 238. 47 2, 920 463 DIRE Fe a 
TTT AAA 3 5. 40 APPS PAIS A E A 
RN ARA 1, 634 2, 616. 01 12, 712 28, 962 NE Pee Ee 
oy . ATEM" 80 84. 51 SER Ae rbd Milla 
PEDEM a A e A 96 97. 40 104 AA PP ET 
A A ESA a te 287 706. 18 1, 079 3, 654 14, TIO Mili cds 
E EI nu 4,165 3, 238. 89 132, 008 11, 724 25,010. 1... ide 
Ban DIM, LL ue eegene e d eebe E 10 13. 80 15 o OT PEI eg cott 
coa pe Me EDO SOPHIE e EUR qe epp 33 79. 80 77 BE VE Ee EIA, o 
un PARAR EEN 55 44. 47 67 MÓ EE Be EL 
TO EE re EE 16 95. 72 166 25 BGS) Ba Fak Sede 
Jud t. AAA 5 2. 80 TN (paper UHR PE DST Ek? 
THAO A ENEE SCHER 186 173. 70 109 IO domus dictu d PI A «s 
Venturg Gees, 18 7 A LE e m = A 

23, 599 20, 570. 41 239, 416 76, 911 722, 908 235, 109 

76, 911 
1936 

TL TT UA RR EA, 34 98. 53 100 EN. LL dedi 
COM TUNI. 1a eno Ann IA 460 422. 70 SNL Se A d kafen! 
a DARE A äre E IN 2, 302 591. 40 33, 231 23, 171 Gee, GOs IlLaciososns 
O IA RI do nermdordrirs ad 1, 477 414. 26 her, ` NW ET RE. ARA, MES ED KE 
ET AER A IA 225 226. 57 776 DARA Eege, 
L CT A A A 3 61 43. 08 M PI AR EI 
DI A A EH 161 70. 53 2, 683 1, 569 20, 027. Lier wäh, 
A eet égen 644 406. 88 1, 316 J4. 608 Y A MERA 
A ASA A na. dns 44 338. 13 AA Poe PEEL TS it 
14 + CAS ns diva p 198 641. 31 BOO Lee gege ée B70. + 
art Bermdiio. Lc A 5, 585 1, 880. 06 218, 388 21, 543 89, 428 jo. séiss 
(IT EAS LE, SEET EE 53 116. 30 "VW Pe FON SERS CUN: 
BET EE E 90 203. 07 c) A Mean PES! HEU etel LEES" A? 
dh AE ARA 22 38. 50 vU ERAS ASS HAY eO. 
TRITON AI A ds 47 61. 28 EAS IAEA, ERIN 
Combined counties !................ 297 686. 41 oW LE EN, RAA TS .s 


11,700 | 6,239. 01 274, 045 71,930 | 613, ml t 


RR M MM UR BER eee 


' Includes Butte, Eldorado, Fresno, Humboldt , Imperial, Lassen, Meroed, Plumas, Stanislaus, and 
Yuba Counties. 
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ALPINE COUNTY 


Mogul-Monitor district.—The Zaca Mining Corporation operating 
the Zaca mine in 1936 milled a small quantity of gold-silver ore and 
shipped the concentrate for smelting. 


AMADOR COUNTY 


East Belt district.—The Amador Columbus Co. worked the Amador 
Columbus mine during the last 3 months of 1936. The Wiljobar Cor- 
poration developed the Defender mine in the Volcano section from 
August 4 to the end of the year. Ore and old tailings were treated 
by flotation at the Nottus mine. Gold ore from the Fort Ann mine 
was treated by amalgamation and concentration. Lessees worked the 
Grand Prize property near Pioneer from July 20 until the end of the 
year. Among the placer operations in the district were the Elephant 
mine worked by hydraulicking and the Bordeman property worked 
by dry-land dredging. 

Ione district — The Arroyo Seco Gold Dredging Co. operated two 
electric-powered connected-bucket dredges with & capacity of 6,000 
and 2,000 cubic yards per 24 hours, respectively. The Buena Vista 
mine was worked under lease by the hydraulic method. 

Mother Lode district.— The part of the Mother Lode district that 
passes through Amador County contains several of the largest and 
deepest gold mines of the State. The most important during 1936 
were the Argonaut Mining Co., Ltd., Kennedy Mining & Milling 
Co., and the Central Eureka Mining Co. near Martell. The Argonaut 
Mining Co., Ltd., employed an average of 214 men throughout the 
year and in addition to its mine activities drove over 2,400 feet of 
development headings. The new 300-ton ball mill and flotation plant 
was tested during the summer and started continuous operations on 
August 27. Preparations were made for sinking to the 6,150-foot 
level during 1937; the mine was already the deepest in California. 

The Kennedy mine derived the bulk of its tonnage during 1936 
from its own old tailings pile but treated & considerable tonnage of 
ore from its mine. An average of 177 men was employed during the 
year. 'The Central Eureka Mining Co., worked the Old Eureka and 
Central Eureka mines. The Central Tailings Co. treated a large 
tonnage of old tailings from the Central Eureka dump by cyanidation. 
Another large tailings operation in the same area was that of the 
Delta Tailings Co., which cyanided a deposit of old tailings that had 
collected as a delta on one of the streams draining the Mother Lode 
district. The Amador Mother Lode Mining Co. started on August 
10 with a crew of 30 men to rehabilitate the old Fremont and Gover 
mines near Drytown. An old stamp mill was repaired for testing 
the ore, and a 200-ton flotation plant was projected; there was no 
production during 1936. The Black Hills Mining Co. treated the ore 
from its mine in a five-stamp mill by amalgamation and concentration. 
A small quantity of very high-grade ore was reported from the Fuller 
mine. In addition to treating a large tonnage of ore in a 300-ton 
amalgamation and flotation plant, the Original Amador Gold Mines 
did over 3,200 feet of development work; an average of 80 men was 
employed throughout the year. Orr’s custom mill treated ore derived 
from waste and prospect dumps; this 10-stamp mill equipped with 
amalgamation and concentration, was built during the year. Many 
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placer operations were reported in the district. Lessees operated a 
dry-land dredge at the Red Hill placer on the Vicini ranch for about 
6 months. 

BUTTE COUNTY 


Forbestown district.—The Gold Bank, Golden Queen, and Midas 
developed by the Idaho Maryland Mines Corporation were the out- 
standing operations in the Forbestown district in 1936. Gold ore 
was treated by flotation and the concentrate trucked to the company 
concentrate cyanide plant at Grass Valley. 

Magalia district.—Numerous miners worked both lode and placer 
properties in the Magalia district in 1936. A dry-land dredge at the 

intz mine on Butte Creek was one of the larger producers. Several 
mines, including the Bennett, Blue Channel, Blue Jay, Dally, Dix, 
and Emma, were in production. 

Merrimac district—Gold was produced at the Manzanita lode mine 
and the Last Chance placer claim during 1936. 

Oroville district.—A dry-land dredge worked the Consuelo mine 
during 1936. The Butte Gold Dredging Co. operated a dragline 
dredge on the Bernhard ranch. Cinco Mineros Co. worked a dragline 
dredge the entire year. A dragline dredge operated by the Honcut 
Dredging Co. handled over 200,000 cubic yards of gravel on the 
Drescher property. The same company worked another dragline 
dredge on the Ford property. Dragline dredges were operated on 
Fortuna Acres and the Kehriotis property by the Butte Gold Dredging 
.Co. The Penn Dredging Co. worked a dragline dredge from February 
to the end of the year on the Granella ranch. Some dragline work was 
done by the same company on the Ora M. Wheeler property. Richter 
& Sons operated a dragline dredge on Honcut Creek from March 25 
to the end of the year. This company also did some dragline dredging 
on the Ross Lands Orchard Co. property. The Western Dredging Co. 
worked a dragline dredge in Wymans Ravine near Oroville from Octo- 
ber 7 to the end of the year. By far the largest placer mine was that 
operated by the Yuba Consolidated Gold Fields Co., which worked 
an electric-power dredge of the connected-bucket type with a capac- 
city of 9,500 cubic yards per 24 hours throughout the year. 

Palmero district.—The Wyandotte Gold Dredging Co., which op- 
erated a dragline dredge on the Farnham ranch, was the leading 
producer in the Palmero district in 1936. 

Yankee Hill district—Hoeffling Bros. worked the Surcease mine 
throughout 1936 and treated a large quantity of gold ore in a 50-ton 
cyanide plant. Over 1,900 feet of development work were done, and 
an average of 39 men was employed. Several smaller operations, both 
lode and placer, were reported in the district. 


CALAVERAS COUNTY 


Camanche district.—The Atlas Gold Dredging Corporation operated 
a dragline dredge at the Gilhousen mine during 1936. A dredge of the 
connected-bucket type was operated throughout the year on Camanche 
Creek by the Camanche Placers, Ltd. 'The Comanche Gold Dredging 
Co. also operated a dredge of the connected-bucket type along the 
Mokelumne River, as did also the Lancha Plana Gold Dredging Co. 
A dry-land dredge of the Gold-Gravel Products, Inc., worked foothill 
placer ground near Wallace until May 24. The Wallace Dredging 
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Co. started operating its connected-bucket-type dredge on October 11 
and continued operations until the end of the year. 

Campo Seco district.—Drift mining at the Buffalo What Cheer and 
the Fourth of July properties were the most productive operations 
reported in the Campo Seco district in 1936. 

Copperopolis district.—A number of lode and placer operations were 
reported in the Copperopolis district in 1936. Gold ore was mined 
at the Mountain King mine by the Jumbo Consolidated Mining Co. 
and a tailings dump was treated by the Gold Knoll Mining Co. at the 
Gold Knoll property. 

East Belt district—The Fine Gold Mining Co. worked the Fine 
Gold quartz mine MODERNE 1936 and treated the ore in a 40-ton 
ball mill by flotation. The Mar-John property was reported active 
the first part of the year. Old tailings were treated at the 100-ton 
cyanidation plant built during the year by the Union Consolidated 
Mining Co. at the Oro Plata mine near Murphy. A small quantity 
of ore from the Total Wreck property northeast of Angels Camp was 
treated in a 5-stamp mill. Numerous other lode and placer mines 
were reported active in the district. 

Jenny Lind district.—The Royal mine was worked throughout 1936, 
and the ore was treated in a 20-stamp mill by amalgamation and flo- 
tation. A dragline dredge of the Milton Gold Dredging Co. worked 
gravel on Clear Creek and South Gulch. 

Mother Lode district.—The section of the Mother Lode district that 
traverses Calaveras County has a number of productive gold mines 
located on it. By far the largest producer in 1936 was the Carson 
Hill operated by the Carson Hill Gold Mining Corporation. An 
average of 174 men was employed, and over 6,700 feet of development 
work were done. The ore was treated in & 1,000-ton amalgamation 
and cyanidation plant, which was enlarged during the year. The 
Lucky Joe Gold Mining Co. worked the Easy Bird mine. Gold ore 
was shipped for meng from the Gopher Hill mine 9 miles from 
Milton by the Gopher Hill Mining Co. The Consolidated Mines of 
California treated the ore produced from the McKisson property 20 
miles from Mokelumne Hill by amalgamation and flotation. The 
Morning Star mine, developed by open-pit method, was operated 
for a short time during the summer by the California Osborn Mining 
Co. The Mother Lode Central Mines, Inc., did 1,200 feet of develop- 
ment work at its property and had a small quantity of ore tested at 
the Russell mill near Angels Camp. The Delaray Mines developed 
the Gospel and Comet claims near San Andreas throughout the year 
and built a 100-ton amalgamation and concentration plant and other 
surface buildings; a small quantity of ore mined from an open-cut 
by power shovel was treated late in the year. The larger placer 
producers in the district were drift mines. The Calaveras Central 
Gold Mining Co. worked the Calaveras Central and produced a 
large quantity of gold. Another large producer was the Golden 
River Minin ing'Co., which worked the Golden River property near 
Mokelumne Hill. The Tonopah Development Co., also a large 
ac of gold by drift mining, ceased operations at the Vallecito 

estern at the end of October, when the company lease terminated. 
A smaller drift operation was carried on at the Buck Bros. mine near 
San Andreas. very small dredge of the connected-bucket type 
treated ore and hydraulic tailings in Chili Gulch. The dredge had 
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23 buckets of l-cubic foot capacity each. The Flume House drift 
mine southwest of Mokelumne Hill employed an average of four men 
throughout the year. 

ELDORADO COUNTY 


East Belt district.—Ore from the Morey mine, which was operated 
throughout 1936, was treated in a 5-stamp amalgamation and con- 
centration mill. The Cooley drift-placer mine was worked inter- 
mittently during 1936. A number of other lode and placer properties 
reported production. 

Mother Lode district.—A very large number of lode and placer 
operations were reported in 1936 along that part of the Mother Lode 
that crosses Eldorado County. The Beebe-Alpine property was 
worked by the Beebe Gold Mining Co. throughout the year; the ore 
was treated in a 400-ton flotation and cyanidation mill. Another 
large lode producer was the Big Canyon mine worked by The Mountain 
Copper Co., Ltd.; the company employed an average of 128 men 
throughout the year and shipped to a smelter concentrate produced 
from ore treated in the 300-ton flotation mill. Over 2,700 feet of 
development work were driven and 3,800 feet of diamond drilling 
done. A substantial quantity of gold was recovered at the Black 
Oak mine near Garden Valley. The Briarcliffe Mines, Ltd., worked 
its mine until July and treated the ore produced in a 100-ton flotation 
mill; the concentrate was shipped for smelting. The Montezuma- 
Apex Mining Co. operated the Montezuma mine from the first of the 
year until July 13 and the Union Mine from March 1 until the close 
of the year. The ore from both mines was treated in the company 
240-ton amalgamation and flotation mill. The Middle Fork Gold 
Mines Co. worked the Sliger mine and treated the ore in a 100-ton 
flotation mill. The Gold Co., Ltd., treated a large quantity of ore 
mined at the Veerkamp ranch near Garden Valley. In addition to 
the lode operations a large number of placer mines were worked in 
the Mother Lode district. The Pilot Hill Mining Co. operated a 
dry-land dredge on its Boulder claim (10 miles from Auburn). The 
Placeres De Oro Co. took over the Carpender drift mine on March 1 
and operated from June 1 to the close of the year with 15 men em- 
ployed. A dry-land dredge worked throughout the year near Lotus 
on the American River. 

Rescue district. —The Gold Reserve mine was closed down during 
1936 after a large tonnage of low-grade ore had been treated by 
cyanidation. 

FRESNO COUNTY 


Friant district.—There were several lode and placer operations in the 
Friant district in 1936. The Grant Service Rock Co., Consolidated, 
had the largest output of gold, which was obtained as a byproduct of 
its sand and gravel business. 


HUMBOLDT COUNTY 


Orleans district.—A large number of placer miners were active in the 
Orleans district during 1936. Two giants were in operation at the 
Pearch mine during the year. 
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Cargo Muchacho district—The Sovereign Development Co. treated 
the ore produced in 1936 at the Sovereign group near Ogilby at a 
25-ton cyanide plant. Approximately 1,000 feet of development work 
was done during the year; an average of 17 men was employed. 
Riggs & Horgan leached old tailings at the 'Tumco mine in a 40-ton 
cyanide sand plant. 

INYO COUNTY 


Big Pine (Fish Springs) district.—1n 1936 gold ore was treated by 
amalgamation at the Commetti mine by the Birch Creek Mining & 
Milling Co. Lessees on the Cleveland mine treated a small tonnage of 
ore at a custom cyanidation plant. 

Carbonate district —A small quantity of ore from the Coffin mine 
(37 miles from Shoshone) was treated by amalgamation in 1936. 

Cerro Gordo district—Gold ore was cyanided and lead ore shipped 
for smelting in 1936 from the Estelle-Cerro Gordo mine. The Keeler 
Gold Mines, Inc., treated gold ore by amalgamation from the Keeler 
mine during the early months of the year; the company prepared to 
handle custom ore as well. Lead ore was shipped for smelting from 
the Santa Rosa mine by the Santa Rosa Mines Development Co. 

Chidago district —The Pele operation in the Chidago district 
in 1936 was the Cardinal Gold Mining Co., whose Cardinal mine was 
active throughout the year. The ore was treated in a 300-ton flota- 
tion plant and the concentrate shipped for smelting. The company 
distributed $100,000 in dividends to stockholders during the year. 

Chloride Cliff district—A number of miners were active in the 
EC Cliff district during 1936; most of the ore produced was 
shipped. 

odoc district .— The Orondo mine recovered a considerable quantity 
of gold by drift mining in 19306. 

South Park district.—The American Eagle, Buster Brown, Margaret 
No. 2, Oro Grande, Radcliffe, and Stockwell were the principal pro- 
ducing mines in the South Park district in 1936. 

Wild Rose district.—A number of miners were reported active in 
the Wild Rose district in 1936. The Silver Ball, Tuchi, Finance, and 
Napoleon mines were productive during the year. 


KERN COUNTY 


Agua Caliente district.—Lode and placer mining was reported 
active, and both ore and gold tailings were treated at mills in the 
Agua Caliente district in 1936. 

China Grade district—In 1936 the Kern Rock Co., Ltd., recovered 
a substantial quantity of gold as a byproduct from its sand and gravel 

lant. 

Cove district.—The Kern Mines, Inc., worked the Big Blue mine 
throughout 1936 and treated a large tonnage of ore in its 100-ton 
flotation mill; an average of 36 men was employed, and 550 feet of 
development work were driven. 

Havilah district.—The Bald Eagle and Drunkard’s Dream produced 
small quantities of lode gold in 1936. 

Mojave district 5—The discovery by Holmes on Soledad Mountain 


3Julihn, C. E., and Horton, F. W., The Golden Queen and Other Mines of the Mojave District, Cali- 
fornia: Inf. Circ. 6931, Bureau of Mines, 1937, 42 pp. 
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in 1933 started more productive activity than any other strike in 
California in recent years. The ground where the discovery was made 
is now occupied by the Golden Queen Mining Co., the largest pro- 
ducer in the Mojave district and third largest silver producer in the 
State. This company employed an average of 145 men throughout 
1936 and did over 9,800 feet of development. Ore was treated in the 
recently constructed 250-ton cyanide plant. The Lodestar Mining 
Co., a consolidation of a number of claims, including the Star Light, 
the Elephant, and Eagle groups, was the second largest producer on 
Soledad Mountain in 1936; the company employed an average of 39 
men and did over 5,000 feet of development work. Most of the ore 
was treated by cyanidation, but some was shipped for smelting. The 
Soledad Extension mine of the Soledad Mojave Mining Syndicate 
was also an important producer in the district. This company shipped 
its ore to the cyanide plants operated by Burton Bros., Inc., which 
operated the Tropico mine and also one of the largest custom mills 
in the State. Both mine and custom ore was treated in a 100-ton 
cyanidation plant. A number of operators, including the Whitmore 
Mines, Inc., worked mines on Bowers Hill, and development with 
some production was reported from the Middle Buttes area. 

Randsburg district—The largest mine in the Randsburg district, 
the Yellow Aster, was operated throughout 1936 by the Anglo Ameri- 
can Mines Corporation. This company treated a large tonnage of 
old tailings by cyanidation and a smaller tonnage of ore by amalgama- 
tion; an average of 78 men was employed throughout the year. The 
Butte Lode Mining Co. worked the Butte Lode mine during 1936 and 
did a small amount of custom-mill work in addition to amalgamating 
the ore it produced. The Buckboard mine was an important pro- 
ducer in the eastern part of the district. The Sunshine mine was oper- 
ated during the last half of the year. In addition to the lode mines 
discussed, a number of other mines were in operation, most of them 
under lease. Placer operations were also reported in the district. 

Woody district.—Several small operations, including dry-land dredg- 
ing at the Horned Lark (Maltby) property, were reported in the 

oody district in 1936. 

LASSEN COUNTY 


Hayden Hill district.—The Golden Eagle and the Juniper mines, 
operated by the Hayden Hill Gold Corporation, were the principal 
producers in the Hayden Hill district during 1936. 


LOS ANGELES COUNTY 


Cedar district—The Governor Mining Co. operated the Governor 
mine and treated a considerable tonnage of gold ore by amalgamation 
in 1936. A number of smaller mines were also productive. 

Neenach district.—Yhe Suzanna and Valvue properties worked by 
Rogers and Gentry were the principal producing mines in the Neenach 
district in 1936. Over 900 feet of development work were done and 
a considerable quantity of gold ore was shipped for treatment at 
cyanide plants and smelters. 

Saugus district. —The Marsam Gold Co. operated a dry-land dredge 
on the Conroy ranch property in Bouquet Canyon, leased from the 
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Soledad Placer Co., Ltd., in 1936. Early Californians discovered gold 
here over a 100 years ago. 

San Gabriel district.—Small lode and placer operations were reported 
in the San Gabriel district in 1936. 

Valyermo district.—A small shipment of bullion was made from the 
Big Horn mine late in 1936. The Allison Mining Co. worked its 
property (20 miles east of Azusa) throughout 1936 and treated its 
ore in & 25-ton ball mill by amalgamation and concentration. 


MADERA COUNTY 


Hildreth district—Several lode mines in the Hildreth district, 
including the Red Bud, Buckeye, Keystone, Williams, and Parker, 
yielded small outputs of gold recovered by amalgamation in 1936. 

Potter Ridge district.—Several small placer operations were reported 
in the Potter Ridge district in 1936. High-grade gravel was worked 
&t the Bell mine by hand methods. 


MARIPOSA COUNTY 


Colorado district.—The Golden Empire Mining Co. worked the 
Schroeder group of mines and treated & considerable tonnage of gold 
ore by amalgamation in 1936; it was the largest producer in the 
Colorado district. Several smaller operations, including the Mocking 
Bird, Rex, Trabucco claims, and Twin Springs mines, were reported 
active. 

Hite Cove district.—The Original and Ferguson mines were operated 
throughout 1936 by the San Juan Ramsey Co. of Boston. A large 
tonnage of ore was treated by amalgamation in a mill equipped with 
two concentrating tables. Most of the concentrate was cyanided, but 
a small tonnage was My E for smelting. An average of 28 men was 
employed throughout the year, and over 2,300 feet of development 
work, including nearly 350 feet of shaft sinking, were done. 

Hunter Valley district.—Old tailings at the Ruth Pierce mine (12 
miles east of Merced Falls) were treated by a lessee in a 15-ton cyanide 
plant in 1936. Over 500 feet of development work were done and a 
small quantity of ore was treated at the San Gabriel mine. At the 
Orange Blossom property some production of gold by amalgamation 
was recorded, and over 250 feet of shaft-sinking and 400 feet of drifting 
were reported. In addition to the lode mines, Kumle and Ferris 
operated a dragline dredge from the middle of March until the end of 
the year; an average of 14 men was employed. "The operators incor- 
porated their business late in 1936 for operations in 1937 under the 
name of the Placer Properties Co., Inc. 

Mother Lode district.—The southern end of the Mother Lode ter- 
minates in Mariposa County, and on it à number of small and medium- 
size mines were working during 1936. Gold ore was treated in a 5- 
stamp mill at the Ortega mine from April until the end of the year. 
Work at this property included the cleaning out of an old shaft from 
which Mexicans were said to have been evicted by General Fremont 
when he took possession of the Fremont grant in the early days. 
Development and some production at the Lovely Rogers mine east of 
Merced Falls were reported by Givens Bros. A shaft 100 feet dee 
was sunk at the Black Oak mine, and some ore was treated by amal- 
gamation. The Hasloe mine was worked throughout the year, and the 
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ore recovered was amalgamated in a 5-stamp mill; a small tonnage of 
concentrate produced was not shipped. The Early Gold mine was 
worked intermittently, and a small output of gold was reported. 
In addition to the lode mines, a large number of placer miners worked 
the district during the year; the majority were snipers. Much of the 
placer gold recovered was sold through local gold buyers. 

Whitlock district.—Development of Our Chance and Golden Key 
lode mines was reported in 1936 with an output from each being 
recorded. The Diltz mine was the largest producer in the district. 


MERCED COUNTY 


Snelling district.—Connected-bucket dredges in the Snelling district 
accounted for virtually all the gold produced in Merced County dur- 
ing 1936. The Snelling Gold Dredge Co. operated its 2 boats through- 
out the year and employed an average of 39 men. Each dredge had a 
daily capacity of 6,500 cubic yards and was electrically operated. 
The Yuba Consolidated Gold Fields also had two electrically operated 
dredges in the district, one with a capacity of 7,500 cubic yards and 
the other 4,500 cubic yards per 24-hour day. An average of 45 men 
was employed. The Merced Dredging Co. operated one electric- 
owered dredge with & capacity of 9,000 cubic yards per 24-hour day. 
n addition to these companies, the San Joaquin Mining Co. built a 
large connected-bucket-type dredge during the year for operations 
early in 1937. 


MONO COUNTY 


Bodie district.—The outstanding operation in Mono County during 
1936 was that of the Roseklip Mines Co. at Roseklip mines, a group 
centering about the old Standard mine. This company built a 250- 
ton combination sand and slime cyanide plant and started milling on 
October 8. A considerable quantity of ore was treated by the end of 
the year. In addition, a number of lessees working on the same 
pee sent to the mill small quantities of old tailings and ore. 

he Blue Point mine was operated throughout the year and the ore 
produced was treated in a 15-ton stamp mill by amalgamation. 

Chidago district.—A number of small operators reported the mining 
of gold ore in the Chidago district during 1936. The Gibson Oil Co. 
worked the Gold Crown mine in the Indian section. Other producers 
were the Gold Wedge, Beckman, Starter, Sierra Vista, New Deal, and 
Long Chance properties. 

Topaz district.—A small quantity of lead ore was shipped to a smelter 
in 1936 from the Antimony property; over 200 feet of development 
work were done. 

NEVADA COUNTY 


French Corral district.—The Bradley Mining Co. worked the San 
Juan mine throughout 1936 and shipped gold ore for smelting. A 
number of small placer operations were also reported in the district. 
On Deer Creek a small connected-bucket dredge worked until Novem- 
ber on the Dawson ranch (10 miles above Smartville). This dredge 
had 30 connected buckets, each of 1-cubic foot capacity, and was 
driven by gasoline power. 

Grass Valley-Nevada City district—The gold production of the 
Grass Valley-Nevada City district in 1936 continued to make it the 
leading metal-producing district of the State; in fact, this district was 
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among the largest in value of production in the United States. The 
Empire Star Mines Co., Ltd. (41.4 percent of its stock is owned by 
Newmont Mining Corporation), operated the Empire, Pennsylvania, 
North Star, Murchie, and Zeibright mines and was developing another 
mine named the Pennsylvania near Browns Valley, Yuba County. 
According to the company printed annual report, the Empire, North 
Star, and Pennsylvania mines at Grass Valley produced 244,473 tons 
with & metallurgical recovery of 95.39 percent or 0.368 fine ounce of 
gold per ton and an operating cost of $8.47. At the Murchie mine in 
the same district 102,401 tons of gold ore were milled with an average 
recovery of 0.217 ounce of Sei and 0.745 ounce of silver; at the 
Zeibright mine east of Grass Valley 129,886 tons of ore were milled. 

The Idaho Maryland Mines Corporation worked the Idaho Mary- 
land and the Brunswick properties in the Grass Valley-Nevada City 
district and also carried on a large operation in the Forbestown district, 
Butte County, described De here in this report. According to the 
company printed annual report, 293,975 tons of ore were produced at 
its Grass Valley operation, which had a gross recovery value of 
$3,308,450.45 or an average of $11.25 per ton. In addition, a large 
quantity of old tailings were treated by the company, and an extensive 
custom business in the reduction of ore and concentrates was carried 
on by the company’s metallurgical works. During the year, 34,460 
linear feet of development headings were driven and 13,458 feet of 
diamond driling done. One of the most unusual developments in 
mining in California was the sinking of a circular shaft* with a 5-foot- 
diameter core drill, using chilled shot as the cutting medium. This 
shaft was sunk to & depth of 1,125 feet and placed in operation in 
July 1936. 

The Lava Cap Gold Mining Corporation worked the Lava Cap, 
Banner, and Central properties and treated its ore in & 300-ton 
flotation concentration mill; the concentrates were shipped to a 
smelter. During the year 500 feet of shaft sinking and over 17,000 
feet of other development work were done. An average of 229 men 
was employed throughout the year. At the Golden Center minea 
large tonnage of ore was treated at an 80-ton stamp mill and a 125-ton 
flotation plant. The bulk of the gold and silver was recovered as 
bullion, but the gold concentrate saved by flotation yielded a con- 
siderable revenue when smelted. The company reported starting 
experimental work with scrapers in stopes. At the other company 
mine, the Kenny, two lessees produced a small quantity of gold ore. 
The Hoge mine of the Great Northern Gold Mines, Inc., was worked 
by lessees throughout the year; the ore produced was treated in a 
75-ton flotation mul, and the concentrate was shipped for smelting. 
The Republic Gold Mining Corporation operated the Empress mine 
for the first 24 months of the year and treated the ore produced in a 
200-ton flotation plant. The Spring Hill Gold Mines, Inc., developed 
its property northeast of Grass Valley throughout the year and oper- 
ated its 100-ton flotation plant from the first of the year until August 5. 
The company flotation concentrate was shipped to the Idaho Maryland 
custom cyanide plant. A number of small placer operations were 
reported in the district. 


‘Newsom, J. B., and Jackson, C. F., Shaft Sinking with a Shot Drill, Idaho Maryland Mine, Grass 
Valley, Calif.: Inf. Circ. 6923, Bureau of Mines, 1936, 10 pp. 
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Washington district—The Bradley Mining Co. worked the Spanish 
mine (23 miles northeast of Nevada City) throughout 1936 and 
treated the bulk of its production in its 100-ton flotation and cyanida- 
tion plant; the concentrate and a small quantity of gold ore were 
shipped to & smelter. Although the principal product of the mine 
was gold, a considerable revenue was derived from the silver, lead, 
and copper content of the ore. Several other lode operations with 
smaller outputs were reported in the district. The Ancho Erie was 
closed down early in the year. In addition, a number of placer mines 
were worked during the year. The Shovel Placer Co. operated the 
Trude property on Spring Creek with & power shovel and stationary 
washing plant. The Davis Flat drift mine was one of the more 
productive placers. Western Gold, Inc., worked the Relief Hill mine 
by the hydraulic method and employed an average of 13 men during 
the first 6 months of the year. 'Two giants, each under & 250-foot 
head of water, were used. 


PLACER COUNTY 


Auburn district.—A dry-land dredge operated in 1936 at the Old 
Montezuma mine on the Hughes ranch southeast of Lincoln, and a 
number of other smaller placer operations were reported. The Burm- 
Ball Mining Co. at the Sisley ranch and the Rising Sun Mining 
Corporation, both lode properties, reported development work. 

Butcher ranch district.—Development work proceeded during 1936 
at the Sleepy Dutchman lode mine near McKeon, where it was hoped 
to develop & very large body of low-grade ore. 

Colfax district—Gold ore was treated by amalgamation and concen- 
tration at the Big Oak mine in the Colfax district in 1936. An average 
of 13 men was employed until the mine was closed down in September. 

Dairy Farm district.—Operations at the Dairy Farm mine were 
suspended in 1936, and the machinery was sold. 

Foresthill district.—A number of small operations, both lode and 
placer, were reported in the Foresthill district during 1936. 

Gold Run district.—There were a number of large-scale placer oper- 
ations in the Gold Run district in 1936. At the Fay placer mine a 
dragline dredge with a washing plant having a capacity of 800 cubic 
yards in 16 hours worked throughout the year. The Jasper-Stacey 
Co. worked the Recalp Co. property with a dragline dredge. Another 
large dragline operation was that of the Lincoln Gold Dredging Co., 
which employed an average of 12 men throughout the year and treated 
almost 450,000 cubic yards of bench gravel. The Oakwood Placer 
Mining Co. operated & dragline dredge with & capacity of 1,000 cubic 
yards every 24 hours and employed an average of 11 men throughout 
the year. On the Ruben Johnson ranch a dry-land dredge was oper- 
ated from the middle of March until the end of the year. 

Iowa, Hill district.—There were & number of operations in the Iowa 
Hill district in 1936, including drift mining on the Truro property 
north of Iowa Hill, sluicing at the property of the Campbell Gold 
Mines, Inc., in the Wisconsin Hill section, and hydraulicking at the 
Lost Camp mine near Blue Canyon. 

Last Chance district.—The Capitol Glenn Mining Co. worked a 
drift mine in the Last Chance district for a short time in 1936. The 
Echoless lode mine was active the early part of the year. 
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Loomis district.—The Gold Hill Dredging Co. operated its dredge, 
of the connected-bucket type, throughout 1936 and treated over 
840,000 cubic yards of river gravel. The eu e Creek Dredging 
Co. worked its Antelope Creek property with a dredge of the same 
type. The Lincoln Gold Dredging Co. started work with its dry-land 
dredge in September; another dry-land washing plant using a dragline 
excavator worked the Miners Ravine property during the early months 
of the year. Drift mining was reported at the SERA and Yellow 
Jacket mines. 

Michigan Bluff district.—Drift mining was reported at the Burn's 
Channel mine northeast of Michigan Bluff in 1936; testing work was 
carried on throughout the year. 

Ophir district.—The Auburn-Pacific mine was worked by the South 
Star Gold Mines Co. until May 1, 1936, when it was taken over by 
the Auburn Pacific Mines, Inc. The latter company installed a 
headframe, hoist, pumps, blacksmith shop, and other equipment and 
produced a small quantity of gold from test runs made before the end 
of the year. Smaller outputs were reported at the TWA, St. Law- 
rence, and Two Orphans mines. 


PLUMAS COUNTY 


Butte Valley district. —Sluicing was carried on in 1936 at the Yankee 
Bar-Riverside-Marion Creek and Feather River No. 1 properties and 
drift mining at the Phillips Bench, Boomerang, and Glacier mines. 

Crescent Mills district—The Indian Valley Mining Co., Inc., 
worked the Standart mine near Greenville in 1936 and treated its 
ore in a 10-stamp mill. The Gold Stripe mine was worked by the 
Almanor Gold Mining Co. throughout the year; the ore was treated 
in a 50-ton amalgamation and flotation mill. A number of small 
placer producers were active. 

Genesee district.—The Walker Mining Co, an affiliate of the 
Anaconda Copper Mining Co., operated the Walker mine throughout 
1936 and was the principal mineral producer in Plumas County; the 
mine is the largest copper mine in the State and is equipped with & 
1,600-ton flotation plant. According to the company’s printed annual 
report 468,453 tons of ore were Gate during the year and 453,794 
tons milled, from which 21,998 tons of concentrate was produced; the 
total metal paid for was 9,614,277 pounds of copper, 268,141 ounces 
of silver, and 11,666.57 ounces of gold. The company did almost 
14,000 feet of development work during the year. A small output of 
gold ore from the Gold Leaf mine was reported. 

Lights Canyon district.—The Bill Lode mine and the Lucky S 
placer mine were the leading producers in 1936 in the Lights Canyon 
district. 

Quincy district.—A number of placers were operated in the Quincy 
district in 1936. A dry-land dredge operated the Brilliant placer 
Property near Twain during the summer months. 

irgilia district.—The Virgilia Mining Corporation milled a large 
tonnage of ore in its 125-ton flotation plant in 1936. This mill was 
built during the year and started operations late in August. The 
concentrate was shipped for smelting and was valued chiefly for its 
gold content. 


153336—87— —20 
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Chuckawalla district.—Mining was reported at the Golden Key and 
Red Cloud properties during 1936. 

Dale district —The Gold Crown Mining Co., Ltd., worked the Gold 
Crown and Nightingale claims throughout 1936 and treated its gold 
ore in a 50-ton all-slime cyanide plant. One thousand feet of develop- 
ment work were done, including 100 feet of shaft sinking. The 
Mission Gold Mining Co. worked continuously developing the Huff- 
Lane property (50 miles northeast of Mecca) and treated a small 
quantity of gold ore by amalgamation in an arrastre. Development 
work and mining were reported at the Golden Rod and Star mines. 

Pinacate district—There was considerable activity in the Pinacate 
district during 1936, and several small yields of gold were reported. 
À small tonnage of gold ore from the Hoag mine was treated in & 10-ton 
2-stamp mill. 

Pinon district.—In 1936 old tailings were worked by cyanidation at 
the Lost Horse mine near Twentynine Palms, and a small tonnage of 
gold ore from the Blue Bell property was milled. 


SACRAMENTO COUNTY 


Consumnes district.—The Consumnes Gold Dredging Co. operated a 
connected-bucket-type dredge with capacity of 10,000 cubic yards per 
24 hours the last quarter of 1936. 

Folsom district.—The Folsom district was the most productive placer 
area in the State in 1936. The Natomas Co. operated 6 dredges of the 
connected-bucket type and employed an average of 280 men through- 
out the year. Two of the dredges ceased operations in April 1936, but 
the company had two dredges under construction at the end of the 
year. The Capital Dredging Co. operated 3 dredges in the district, 
all of which were powered by electricity; this company employed an 
average of 91 men throughout the year. Gold Hill Dredging Co. had 
one dredge working in the Folsom district and handled almost 2,000,000 
cubic yards of gravel during the year. A dredge with a 5,000 cubic- 
yard-per-day capacity was operated by the Sacramento Gold Dredging 
Co. throughout the year. À dry-land dredge at Mississippi Bar was 
worked for a part of the year by the Camp Exploration Co., Inc. 


SAN BERNARDINO COUNTY 


Calico district—Cyanidation of old tailings in the Calico district 
in 1936 yielded most of the gold and silver outputs. Ore from the 
Comanche and Sioux claims was cyanided; silver was the predominat- 
ing metal in the ore. 

Holcomb Valley district.—A small dry-land dredge worked the 
Marple claim at the head of Van Duzen Canyon the latter part of 1936. 
Small placer operations in the district yielded approximately 250 
ounces of gold. 

Ivanpah district.—A small shipment or silver ore from the Stonewall 
Jackson mine was sent to a smelter in 1936, and 200 feet of develop- 
ment work were done. 

Old Woman Mountains district.—Production was reported in 1936 
from the Gemco (Mable group) and Goldfield No. 1 mines. 
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Randsburg district.—Although the larger part of the Randsburg 
district lies in Kern County, an important section extends into San 
Bernardino County. Silver ore was shipped to & smelter in 1936 
from the Santa Fe group, and over 2,500 feet of development work 
were done. The ise mine was operated during the first 3 months 
of the year, and gold-silver ore was shipped for smelting. In the 
Atolia section of the district the Atolia Rand Placers, Inc., operated a 
EAE and concentration plant and recovered & considerable 
quantity of gold as well as tungsten materials. 

Silver Mountain district.—Gold-silver ore was treated in a 20-ton 
concentration pant at the Carbonate mine during the later months 
of 1936, and a lead concentrate was shipped to a smelter. 


SHASTA COUNTY 


Clear Creek district.—The Golden State Dredging Co. operated a 
dragline on Olney Creek from June 4 until the end of 1936. Another 
dragline dredge was working in China Gulch near Redding from 
SC e 7 until the end of the year. The Lone Hill mine was worked 
with & stationary washing plant supplied E by a gas shovel 
and truck. In addition, a large number of small placer miners worked 
the creek gravel. 

Cottonwood Creek district.—The Midland Co. operated a floating 
washing plant and dragline shovel, both equipped with Diesel power 
throughout 1936. 

French Gulch district.—Several lode and placer operators were active 
in the French Gulch district during 1936. 

Igo distrid.—The Pioneer Dredging Co. operated two dragline 
dredges in the Igo district throughout 1936. On December 29, a 
third boat was put into operation. 

Iron Mountain district.—The Mountain Copper Co., Ltd., worked 
the Iron Mountain property and was the largest producer of gold 
and silver in Shasta County in 1936; the ore was treated in & 600-ton 
cyanide leaching plant; an average of 84 men was employed through- 
out the year. 

Shasta, district.—The Dowling Mining & Investment Co. worked 
the Walker mine throughout 1936 and built a 100-ton all-slime 
countercurrent decantation cyanide plant, which was put into opera- 
tion on August 17. A dry-land dredge treated 100,000 cubic yards of 
stream gravel at the Clear Creek Placers 5 miles from Shasta. 


SIERRA COUNTY 


Alleghany district.—The Original Sixteen to One Mine, Inc., worked 
the Original Sixteen to One and the Tightner mines continuously in 
1936 and treated a large tonnage of gold ore in a 100-ton amalgamation 
and concentration plant; an average of 77 men was employed, and 
over 1 mile of development headings was driven. The Kenton 
mine north of Nevada City was worked throughon! the year, and the 
gold ore produced was treated in the 30-ton, 10-stamp amalgamation 
mill there. Over 1,000 feet of development work, including the sink- 
ing of 350 feet of inclined shaft, were done during the year. Gold ore 
from the Ruby mine was treated in a 30-ton stamp mill with amal- 
gamation followed by tabling and flotation. Over 7,000 feet of 
development were done during the year. The Oriental Mining Co. 
worked the Oriental mine during the last 6 months of the year and 
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treated the ore produced in a 10-stamp mill. Socorro Mines, Inc., 
worked the Plumbago mine all year. Over 1,100 feet of development 
work were done, and the ore produced was treated in a 10-stamp mill. 
In addition to the lode mining, a large number of small placer proper- 
ties were worked. 

Downieville district.—Virtually all the gold produced from the 
Downieville district in 1936 was derived from placer mines. 

Gold Lake district.—A dry-land dredge worked for a few months in 
1936 on the Golden Meadow mine patented claims. 

Pike district. —Tlie Scales Placer Mining Co. worked the Scales 
property (12 miles northeast of Strawberry Valley) by the hydraulic 
method in 1936. 

SISKIYOU COUNTY 


Klamath River district.—A number of small mine operators as well 
as snipers were active in the Klamath River district during 1936. 
The Kah Sek Co. operated a dragline dredge on the Tony Lund Bar 
from April 1. The Reeve mine near Happy Camp was worked by 
hydraulicking during the year. The Lowden mine was also worked 
by hydraulicking. 

North Central district.—Gold ore was treated in a 12-ton, 5-stamp 
mill at the Mount Vernon property, which was worked continuously 
during 1936. The Cal Oro Dredging Co. operated a dredge with a 
capacity of 3,000 cubic yards per 24 hours on Greenhorn Creek. A 
substantial quantity of gold was recovered from the Big Boulder and 
Big Oak drift mine near Hawkinsville. 

Salmon River district.—In 1936 the King Solomon Mines Co. 
treated a large tonnage of ore from the King Solomon mine in the 
Liberty section in its 300-ton amalgamation mill; a very extensive 
exploration campaign of trenching with tractors and bulldozers was 
carried on during the first 3 months of the year; approximately 10% 
miles of trenches were opened. In addition, over 3,000 feet of under- 
ground headings were driven. A very large number of placer opera- 
tions, most of them small, were reported. Gravel was hydraulicked 
at the Banner, S. T. S., Tea Bar, Dig More, Joubert, Summerville, and 
a number of other properties. 

Scott River district.—There were many operations, both lode and 
placer, in the Scott River district in 1936. Among these, the Northern 
California Goldfields, Inc., worked the Morrison-Carlock mines and 
treated the ore produced in a 10-stamp mill. Ore was mined and 
amalgamated at the Fairview No. 1, Gold Reef, Mountain View, and 
Star mines; 30 men were employed. 


TRINITY COUNTY 


Big Bar district —A number of small placer operations were reported 
in the Big Bar district in 1936. The M. R. K. Mining Co. worked the 
Osborn Hill mine by the hydraulie method until the end of April, 
when the lease was surrendered. 

Hayfork district.—In 1936 the Hayfork Gold Dredging Co. operated 
a dragline dredge from September 22 to the end of the year. The 
plant used diesel power and had a capacity of 3,000 cubic yards per 
24 hours; an average of 19 men was employed. Gold ore was pro- 
uae ee the Ballyhoo mine, where development work was carried on 
actively. AE 
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Helena district.—The Chiksan Oil Co., Ltd., worked the Enterprise 
mine 50 miles west of Redding throughout 1936 and operated its 10- 
stamp mill for 8 months. An average of 18 men was employed at the 
property. 

Junction City district. —The Junction City Mining Co. operated an 
electric-powered dredge of the connected-bucket type, with & capacit 
of 7,000 cubic yards per 24 hours throughout 1936. The Red Hill 
mine of the Northern California Mines Co. was worked by independent 
miners under operating agreements. Lode mining was also reported 
in the district. 

Lewiston district—In 1936 the Trinity Dredging Co. worked con- 
tinuously a dredge of the connected-bucket type, with a daily capacity 
of 3,000 cubic yards. The Brown Bear mine, operated by the Brown 
Bear Mining Co., was the largest producer of lode gold in the county 
during 1936. A number of small mines, both lode and placer, also 
were productive. 

New River district.—A large number of lode and placer operations 
accounted for the gold output of the New River district in 1936. 

Salyer district—In 1936 the Swanson Mining Corporation hydrau- 
licked a small quantity of bench gravel on the South Fork of the 
Trinity River. 

Weacerville district.—The Redding Creek Placer, Inc., was the larg- 
est producer of placer gold in the Weaverville district in 1936; hydrau- 
lic operations were carried on until June 8. 


TUOLUMNE COUNTY 


Columbia district.—Pocket hunters continued to search the hills of 
this district during 1936, and & number of very rich discoveries were 
made. In addition to the pocket hunters, a number of miners worked 
placer deposits. The Springfield drift placer was operated by the 
Springfield Land Co. and produced & considerable quantity of gold. 
Sizable outputs were reported from the Experimental and Little 
Bonanza lode mines. 

East Belt district.—The Columbus Gold Mining Co. worked an 
average of 45 men at the Columbus mine near Tuolumne throughout 
1936 and treated gold ore by amalgamation and flotation in a 30-ton 
stamp mill; 3,956 feet of development work were done. A 15-ton 
concentration mill treated the ore mined at the Jigger Bill's Brother 
mine also near Tuolumne. Development work was carried on at the 
Telegraph mine east of Chinese Camp and a 5-ton stamp mill was built. 
The Soulsby-Belle mine was operated by the Soulsby-Belle Mining 
Co. the full year. A number of placer operations were reported in the 
district, the largest of which was a dry-land dredge operated near 
Chinese Camp by the Menke-Hess Gravels, Inc. 

Mother Lode district—The Hitchcock mine was worked throughout 
1936 and the ore produced treated in a 50-ton amalgamation and 
concentration mill. The Oak Mesa mine (8 miles northeast of Merced 
Falls) was under development during 1936 and produced a small 
quantity of ore that was treated in a 30-ton stamp mill. Experimental 
milling was carried on at the Eagle Shawmut mine preparatory to 
reopening in 1937. 
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YUBA COUNTY 


Browns Valley district.—Ore was treated by amalgamation in 1936 
at the Sweet Vengeance property near Browns Valley. The Empire 
Star Mines Co., Ltd., continued an extensive exploration campaign 
at its Pennsylvania mine 25 miles west of its Grass Valley mines. 

Smartville district.—The Gold Exploration Mining Co. worked the 
Blue Point gravel mine by drift mining in 1936; an average of 30 men 
was employed throughout the year, and its production made the 
company one of the important drift operators in the State. On the 
Yuba River near Smartville was one of the largest camps of gold 
“snipers” in California; even at low water probably 100 miners were 
working the river gravels at various times. 

Strawberry Valley district—A number of small placer operations 
using hand methods were reported in the Strawberry Valley district 
in 1936. 

Yuba River district.—By far the largest operation in 1936 in Yuba 
County was that of the Yuba Consohdated Gold Fields, which had 
a fleet of five large gold dredges of the connected-bucket type working 
throughout the year in the Yuba River district. 
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The total output of gold, silver, copper, lead, and zinc from Colorado 
ore and gravels in 1936, in terms of recovered and estimated recover- 
able metals, was 366,607.00 fine ounces of gold, 5,902,776 fine ounces 
of silver, 17,730,000 pounds of copper, 14,534,000 pounds of lead, 
and 2,344,000 pounds of zinc. This output compares with a produc- 
tion in 1935 of 349,280.80 ounces of gold, 4,696,064 ounces of silver, 
14,654,000 pounds of copper, 11,345,000 pounds of lead, and 
2,403,000 pounds of zinc. There were 714 lode mines and 601 placers 
producing in 1936, & decrease of 156 lode mines and 241 placers from 
1935. The smaller number of lode mines in 1936 than in 1935 is due 
to a decrease in the number of mines, prospects, and dumps producing 
less than 25 tons of ore, each of which is counted in this report as 
a producing mine if the material sold yielded any recovered metal. 
The decrease in the number of placers is explained by the fact that 
fewer individuals were engaged in sluicing and panning than in 1935; 
also one floating dredge that was operated in 1935 was idle in 1936. 

The total recorded output from Colorado ores and gravels from 
1858 to 1936, inclusive, all in terms of recovered metals, has been, 
according to Chas. W. Henderson, 36,446,165 ounces of gold, 678,- 
248,882 ounces of silver, 374,148,430 pounds of copper, 4,650,756,583 
pounds of lead, and 2,239,203,985 pounds of zinc. 

Calculation of value of metal production.—The value of metal pro- 
duction beren reported has been calculated at the prices given in the 
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table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34. 95 per 
ounce, the yearly average weighted United States Government 
price!; and in 1935 and 1936 at $35 per ounce, under authority of 
the Gold Reserve Act of January 31, 1934. The silver price in 1932 
and 1933 is the average New York price for bar silver; in 1934, the 
Treasury buying price ($0.64646464-+ per ounce) for newly mined 
silver; and in 1935 and 1936, the yearly average weighted Treasury 
buying price for newly mined silver. The copper, lead, and zinc 
prices are weighted yearly averages of all grades of primary metal 
sold by producers. 


Prices of gold, silver, copper, lead, and zinc, 1982-36 


Silver 


— ———— D — — [——— 


Per fine ounce| Per P^ EE Per KS Per pouan Per pound 
$0. 030 


wwe ee e o om mum ec ge eege a 


1933 E . . 037 . 042 
jr PEEP E EEE EA 1 GH “080 . 037 . 043 
193 aca ek ia . 71875 . 083 . 040 . 044 
jvc m — ——Á—— — . 7745 . 092 . 046 . 050 


1 $20.671835. 3 $0.64646464. 


Mine production of gold, silver, copper, lead, and zinc in Colorado, 1932—36, in terms 
of recovered metals 


Mines producin 
p TOR Ore sold or 


Year qq à. treated 
Lode | Placer | Total |Ghort tons) Fine ounces! Value [Fine ounces| Value 


———M MM |—M—— | ——————M | | ee | ee | ———————M— 


Gold (lode and placer) | Silver (lode and placer) 


1089 SE 478 335 813 935, 895 | 317, 927. 95 | $6,572,154 1, 860, 408 $524. 635 
KI AA 614 280 900 845, 495 | 242, 827. 70 6, 206, 676 2, 186, 140 765, 149 
1934... .........- 929 967 1, 896 1, 309, 187 | 324, 923.32 | 11.356, 070 3, 475, 661 2, 246, 892 
1085. 2: zx 87 842 1, 712 1, 770, 984 | 349, 280. 80 A 4, 696, 064 3, 375, 296 
Lt NEE 714 601 1, 315 2, 151, 849 | 366, 607. 00 | 12, 831, 245 5, 902, 776 4, 571, 700 
Copper Lead Zinc 
Year |  —_——_—— ave 
Pounds Value Pounds Value Pounds Value 
) A. 5 OS 7, 398, 000 $466, 074 4, 299, 000 $128, 970 218, 000 $6, 540 $7, 698, 373 
TV A 9, 607, 000 618, 688 4, 803, 000 177, 711 2, 569, 000 107, 898 7,876, 122 
1934... .... s 11, 294, 000 903, 520 8, 435, 000 312, 095 1, 544, 000 66, 392 14, 881. 969 
¡A 14, 654, 000 1, 216, 282 | 11, 345, 000 453, 800 2, 403, 000 105, 732 17,375, 938 
1936 AAA 17, 730, 000 1, 631, 160 | 14, 534, 000 668, 564 2, 344, 000 117, 200 19, 819, 869 


! The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 per 
ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S. Government fluctu- 
ating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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Gold and silver produced at placer mines in Colorado, 1932—86, in fine ounces, in 
terms of recovered metals 


Sluicing and Dry-land Floating 
hydraulic dredges ! dredges Total 


————— | ——ÓÓÓ |————— |—M M— 


Gold |Silver| Gold | Silver| Gold |Silver| Gold | Silver} Gold | Silver 


es mmm end eenegen [| ———nÀ | eee | es | ene fe 


1 Dragline and power-shovel excavators with sluices or special amalgamators. 
3 Figures for sluicing and hydraulic include those for dry-land dredges. 
3 Figures for sluicing and hydraulic include those for drift mining. 


Gold.—The production of gold in Colorado in 1936, in terms of 
recovered metal, was 366,607.00 fine ounces valued at $12,831,245, 
an increase of 17,326.20 ounces in quantity and $606,417 in value 
over 1935. In 1936 the Cripple Creek district contributed 141,608.20 
ounces (38.63 percent of the State total). Park County yielded 
56,267.20 ounces (15.35 percent); Boulder, 25,963.20 ounces (7.08 
percent); Clear Creek, 24,441.60 ounces (6.67 percent); Gilpin, 
22,569.80 ounces (6.16 percent); San Juan, 22,162.00 ounces (6.05 
percent) ; Lake, 15,284.80 ounces (4.17 percent); Rio Grande, 12,989.14 
ounces (3.54 percent); San Miguel, 12,231.60 ounces (3.34 percent); 
Eagle, 11,947.00 ounces (3.26 percent); and Ouray, 8,979.20 ounces 
(2.45 percent). The largest increases were 17,284.20 ounces in Teller 
County, 8,070.60 ounces in Clear Creek, 6,034.00 ounces in San 
Juan, and 4,870.14 ounces in Rio Grande; the largest decreases were 
15,675.66 ounces in Park County and 4,516.94 ounces in Jefferson. 
Dry and siliceous ores yielded 91.52 percent of the total gold, copper 
and copper-lead ores 2.89 percent, lead and lead-zinc ores 1.89 percent, 
and placers 3.70 percent. 

Silver.—The production of silver in Colorado in 1936, in terms of 
recovered metal, was 5,902,776 fine ounces valued at $4,571,700, an 
increase of 1,206,712 ounces in quantity and $1,196,404 in value 
over 1935 compared with &n increase of 1,220,403 ounces in quantity 
and $1,128,404 in value in 1935 over 1934. In 1936 Eagle County 

roduced 3,697,632 ounces (62.64 percent of the State total); San 
Juan, 432,603 ounces (7.33 percent); Mineral, 422,071 ounces (7.15 
percent); Ouray, 406,244 ounces (6.88 percent); and Pitkin, 198,319 
ounces (3.36 percent). The largest increases were 905,362 ounces in 
Eagle County, 180,061 ounces in Ouray, and 150,185 ounces in San 
Juan; the only important decreases were 77,609 ounces in Mineral 
County and 51,009 ounces in Dolores. Dry and siliceous ores yielded 
32.98 percent of the total silver, copper and copper-lead ores 62.84 
percent, lead and lead-zinc ores 4.14 percent, and placers 0.04 percent. 

Copper.—The production of recoverable copper in Colorado in 
1936 was 17,730,000 pounds valued at $1,631,160, an increase of 
3,076,000 pounds in quantity and $414,878 in value over 1935. 
Eagle County produced 15,932,700 pounds (90 percent of the State 
total); next in order were San Juan (991,400 pounds), Ouray (250,500 
pounds), and Clear Creek (187,400 pounds). The largest increases 
were 2,749,700 pounds in Eagle County, 367,400 pounds in San Juan, 
and 57,400 pounds in Clear Creek; the largest decrease was 67,000 
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pounds in Park County. Copper ore yielded 90 percent of the total cop- 
per, dry and siliceous ores 9 percent, and other types of ore 1 percent. 

Lead.—The production of recoverable lead in Colorado in 1936, 
reckoned as lead in lead bullion and in leaded zinc oxide, was 14,534,000 
pounds valued at $668,564, an increase of 3,189,000 pounds in quan- 
tity and $214,764 in value over 1935. In 1936 Lake, Ouray, Park, 
San Juan, and San Miguel Counties each produced more than 1,000,000 
pounds. The other important producing counties were Eagle, 982,800 

ounds; Pitkin, 669,000 pounds; and Clear Creek, 578,300 pounds. 

ry and siliceous ores yielded 54 percent of the total lead; lead ore, 
31 percent; copper and copper-lead ores, 9 percent; and lead-zinc ore, 
6 percent. 

Zinc.—The zinc-bearing ores and concentrates marketed from Colo- 
rado in 1936 contained 2,344,000 pounds of recoverable zinc valued at 
$117,200, & decrease of 59,000 pounds in quantity from 1935, but an 
increase of $11,468 in value due to the higher average price in 1936. 
Lead-zinc sulphide ore shipped from Lake County to the pigment plant 
at Coffeyville, Kans., and zinc-lead ore containing gold, silver, and 
copper shipped from Dolores, Gunnison, Lake, and Summit Counties 
to reduction plants in Utah contained most of the zinc recovered from 
ore mined in Colorado in 1936; the remainder was produced from zinc 
concentrates (a byproduct of dry silver ore from Pitkin County and 
dry gold ore from Gilpin County) shipped to Amarillo, Tex. 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Colorado in 1986, by 
counties, 1n lerms of recovered metals 


| 
I 
| Mines producing | Gold (lode and placer) | Silver (lode and placer) 
County | | 

| Lode | Placer | Total EL d Value | EOM. Value 
Adams.... S ee 13 | 13 85. 20 $2, 982 | 13 $10 
Arapahoe. .... Teu A pL ; 6 6 38. 00 No O A ho edi 
Boulder.. AAA PA es 173 11 184 25, 963. 20 908, 712 59, 082 45, 759 
Chaffee...... Lbs S co IAE 19 20 39 1, 686. 20 59, 017 13, 778 10, 671 
Clear Creek T = 01 51 142 24. 441. 60 855, 456 111, 885 86. 655 
Costilla. ae. " 3 3 | 13. 20 462 I ] 
Custer...... 1 D SPERO 10 | 92. 00 3, 220 5, 898 4. 568 
Dolores. wäer UE 3 308. 60 10, 801 20, 031 15. 514 
Douglas x >. 10 10 | 24. 40 eee Paes 3 
Eagle... | 15 ] 16 11, 947. 00 418, 145 3, 697, 632 2, 863, 816 
Fremont. m | 1 2. 80 IAS PA 
Gilpin.... l * 76 108 184 22. 569. 80 789, 943 71,947 60, 370 
Grand... . e 5 5 4.60 IOl A BA Ae E EE 
Gunnison. =| 9 15 24 2 903. 60 101, 626 5, 765 4, 465 
Hinsdale.. wen l 90. 60 3, 171 62 48 
Jefferson.. i | 34 34 106. 20 3, 717 22 | 17 
Lake... e NS 55 11 66 15, 284. 80 534, 968 134, 062 103, 831 
La Plata... Ape V SERES 12 1, 204. 60 42, 161 11, 051 8, 559 
Larimer.. 2 an he 2 74. 00 2, 590 88 68 
Mesa.... | l 9 10 4. 00 140 14 11 
Mineral | 8 | : PPP ARI ae 422. 071 326, 894 
M offat Sud. vus = | 13 13 218. 80 7, 658 13 10 
Montezuma ] ul PA S 3 | 1, 593. 20 95, 762 3, 414 2, 644 
Montrose Wee | 45 15 161. 20 5, 642 44 | 34 
Ouray.. 7 | 2 9| 8,979.20 314, 272 406, 244 | 314, 636 
Park 24 136 160 | 56,267.20 1, 969, 352 50, 302 38, 959 
Pitkin... Lew 3 .| 3 4. 60 161 198, 319 153, 508 
Rio Grande : l ] 12, 989. 14 454, 620 25, 271 19, 572 
Routt ] 11 12 30. 06 1, 052 | 453 351 
Saguache.. 7 Tue 7 315. 26 11, 034 | 16, 330 12, 648 
San Juan SP nt Pipe: 25 ] 26 22. 162. 00 775, 670 432, 603 335, 051 
San Miguel... Oe "Ewe? 23 | lf 39 2, 231. 60 428, 106 167, 211 129, 505 
Summit... ben e qoem 23 66 89 | 3,202.14 112, 075 | 26, 625 20, 621 
Teller ‘3 SES SSE éch: 122 13 135 | 141, 608, 20 4, 956, 287 16, 545 12, 814 

714 | 601 | 1,315 | 366,607.00 | 12,831,245 | 5,902,776 | 4,571, 700 

` fi, PASS N 870 | 842 1, 712 | 349, 280. 80 | 12, 224, 828 4, 696, 064 3, 375, 296 


> - — mmm 
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Mine production of gold, silver, copper, lead, and zinc in Colorado in 1936, by 
counites, in terms of recoverable metals—Continued 


Copper Lead Zinc 
County E ue 
Pounds | Value Pounds Value Pounds Value 

Adams us soie cl unu AAN ON seeders sac A $2, 992 
ATRDAlOS:.. cce eee ciae c cage DE, DE ec cm A 1, 330 
Boulder................- 32, 000 $2, 944 135, 000 386.210.155: col ENEE 963, 625 
Chaffee................- 18, 000 1, 234, 000 10, 764 |... ee AA 82, 108 
Clear Creek 187, 400 17, 241 578, 300 26, 002 EE A 985, 954 

Costilla: EE, AO EE, EE vut cc ed EE 
Custer. 2... 2-2-2 2-2. ee 300 212 44, 000 2 DM E AA E 10, 024 
Dolores................. 14, 000 1, 288 238, 10, 948 279, 000 | $13,950 52, 501 
Douglas... EAS APN ME, DE EE, A 854 
Kee et aer See 15, 932, 700 | 1, 465, 808 982, 800 45.200 EE DEE 4, 792, 978 
Fremont... lvl erac eric DEE A E DE 98 
(llpIn. en os oxE 32, 000 2, 944 328, 700 15, 120 12, 000 600 868, 977 
q lo te ee te aloes Baas ME, ME, A E eiae eu 161 
Epi AN O GEN 26, 000 1, 196 5, 000 250 107, 537 
Sl O A A 400 IN PE PA 3, 237 
Bue A A PA RI A AA, IN A 3,734 
A vede 43, 000 3,950 | 3,107,000 | 142, 922 | 1, 742, 000 87, 100 72, 777 
IE RA AA PAR 13, 300 6123 A EE 51, 332 
LATIIDÉE RADIO A PA O A O EE 2, 658 
A MA 1, 000 12 AA EA, E A 243 
bla] WEE EE, E A 370, 800 ¡PAI AAA PA 343, 951 
MOII8E EE AA AA, PEA ERA MOM EE 7, 668 
Montezuma............. 2, 000 IM: EE EE EE 58, ^90 
KIROLA A eon he AA AE EN MS GE 5,676 
OUTS eui oci sedas 250, 500 23,046 | 1,410, 000 AAA AA 716, 814 
(eh EE 25, 000 2, 300 | 1,634, 000 ët WI anoo nuts 2, 085, 775 
dd EE A WEE 669, 000 30, 774 200, 000 10, 000 194, 533 
Rio Grande............. 70, 000 B, MO EE AA D, AA 480, 632 
Hout... 200 18 3, 600 1668: AAA EE 1, 587 
Baguache 65, 000 5, 980 278, 700 12- 820: [oo en ct AAA 42, 482 
San Juan..............-- 991, 400 91, 209 3, 112, 900 143,193 WEE EE 1, 345, 123 
San Miguel............. 51, 000 4, 692 1, 134, 000 52.164. |. WEE 614, 467 
Summít................. 12, 500 1, 150 233, 500 10, 741 106, 000 5, 300 149, 557 
KT sees So Shae EA A EE A DEE EE 4, 969, 101 
17, 730, 000 | 1,631,160 | 14, 534, 000 | 668, 564 | 2. 344.000 | 117, 200 | 19,819, 869 
Total, 1935.............. 14, 654, 000 | 1, 216, 282 | 11, 345, 000 453, 800 | 2, 403, 000 105, 732 | 17, 375, 938 


Gold and silver produced at lode mines in Colorado in 1936, by counties, in terms of 
recovered metals 


County Ore sold or Gold Silver 


treated 


Short tons Fine ounces | Fine ounces 


Bouldəat EE 106, 233 25, 559. 40 59, 051 
DB A EEN 1, 528 1, 578. 20 13, 765 
Clear TEE 135, 575 2A, 300. 20 111, 876 
Let eon TCR EEN 662 92. 00 5, 8C 
DIS. AMEN E cx ——— eres 808 308. 60 20, 031 
ABO DENEN ERU PPP HP 254, 968 11, 945. 40 3, 697, 632 
"HT EECH 352, 444 17, 820. 20 77, 029 
Gunnison EE EE 10, 802 2, 867. 80 5,756 
Hunsdala. 2. tec A A cd ble 29 90. 60 62 
SH EE 118, 121 13, 690. 60 133, 805 
¡E A ote aS eee a uu Rez 13, 115 1, .60 11, 051 
Larimer 2 EE 59 74. 00 88 
E NER REM I E Ee 4 EE E A 
TI dee O 10,738 |.............. 422, 071 
A A A uec Lar DLE 216 1. 593. 20 3, 414 
A A NI AA ae IEEE 41,511 8, 951. 80 406, 164 
d ANA A A AOS 120, 425 52, 933. 20 49, 681 
EEN 26, 700 4. 60 198, 319 
Hio Grand6. geteilt 49, 459 12, 989. 14 25, 271 
Ult ERE Er PEE RETE EE: 2. 06 444 
ART T. ERROR A ice pt p 4, 501 315. 26 16, 330 
San Jüan Luc ev et ee es ate dic uc Lm. 204, 281 22, 160. 00 432, 603 
San Miguel... a eee ps Seale Cee Soe i e 89, 810 12, 166. 80 167, 184 
Süummit E Ede cele EE 2, 061 749. 34 25. 991 
Teller AA JC AA 607, 690 141, 539. 00 16, 541 


2, 151, 849 353, 026. 00 5, 900, 071 
Total, 1035.......--o2222- ee e Ee 1, 770, 984 329, 917. 80 4, 692, 096 


304 MINERALS YEARBOOK, 1937 


Gold and silver produced at placer mines in Colorado in 1936, by counties, in fine 
ounces, in terms of recovered metals 


Sluicing and Dry-land Floating 
hydraulic Drift mining dredges ! dredges Total 

County ——— A AA Ó—— —— — — 
Gold |Silver| Gold |Silver| Gold |Silver| Gold |Silver| Gold | Silver 
Adams................. 85. 20 ) 14] A REN. CATA EA E EE KE 85. 20 13 
Arapahoe. ............. EE, uates eoe ue A cx et E A 38. OO} 2.8. 
Boulder................ 123. 44 EA A 250. 36 A N A A 373. 80 31 
Chaffee.. .............- 108. 00 TS GE EE EE A E, GE 108. 00 13 
Clear Creek............ 72. 74 L| AE NEE 8. 66 dl EE, DEE 81. 40 9 
Costilla. ............... 13. 20 Ille ec A AA E IA 13. 20 1 
Douglas................ 2E. AAA EE KE A GE, ec e uet 24. 40]. ....... 
Eagle.................. 1-001. v EN, Te) A E Ge Eeer WW: a 
Fremont EE EE A A rumes PA WEE 1 EE 
Qilpin............-...- 270. 15 a EEN 4, 479. 45 y A A 4, 749. 60 918 
Grand... A VC UE A A AO A A A 60|....... 
Qunníison.............. 35. 80 PE: II E WEE ES ol qct 35. 80 9 

Jefferson. .............. 106. 20 LV NH MS RICH. tc OE: oM 106. 20 
BkO. Seege ge EE de 40. 14 AS EORR 1, 554. 06 259]. 22 fa A 1, 594. 20 257 
MéS8. Neger Ee be 400i E A GE EE A A A GEN E c s 
AMotfat LLL. 36. 07 2 2.04|...... 180. 69 lMi.lll:llll i. 218. 80 13 
Montrose.............. 115. 85 94|........].....- 45. 35 A ent 161. 20 44 
A e A 1. 38 y AT 26. 02 rA. AA menu 27. 40 80 
Park uix ono rna 525. 11 96 1, 984. 60 402, 824.29 | EMEN AS 3, 334. 00 621 
Houtt...- eo 23. 00 EA E O A A EA 28. 00 9 
San Juan............... EE A A AA PA PA PR 2.00|....... 
San Miguel............ 64. 80 77 à PERSE A IS E GREEN. NDS 64. 80 27 
8Summit................ 535. 06 169 3. 50 1| 385.91 10011, 523. 33 304| 2, 452. 80 634 
Teller.................. 09. 20 > jeu spo. RR A PECORE EE 69. 20 4 
2, 307. 74 57311, 990. 14 403/7, 754. 79| 1, 36511, 528. 33 364/13, 581.00} 2. 705 
Total, 1935. ............ 27,058. 74| 2 1, 523 (3) (2) |7,998.55| 1,329|4.305. 71| 1,116/19,363. 00| 3, 968 


1 Dragline and power-shovel excavators with sluices or special amalgamators. 
3 Figures for sluicing and hydraulic include those for drift mining. 


MINING INDUSTRY 


The bulk of the ore produced in Colorado, 1933-36, was dry and 
siliceous gold, gold-silver, and silver ores and copper ore valuable 
chiefly for its gold and silver content. 'The output of these ores 
totaled 2,115,175 tons, or 98.3 percent, of the State total for all classes 
of ore in 1936; 1,744,691 tons, or 98.5 percent, in 1935; 1,299,469 tons, 
or 99.3 percent, in 1934; and 832,873 tons, or 98.5 percent, in 1933. 
The increase of 151 percent in output of dry and siliceous ore in 1936 
over 1933 resulted principally from large expenditures of capital for 
consolidating, developing, and equipping old gold- and silver-pro- 
ducing properties. Large-scale mining and milling of lead and lead- 
zinc ores, suspended in 1930-31, had not been resumed to May 20, 
1937. In 1929 combined lead and lead-zinc ores constituted 42 per- 
cent of the State total for all classes of ore. The quantity of gravel 
handled in 1936 at placer mines by 1 floating bucket-type dredge &nd 
23 land-dredge installations was approximately 943,478 yards; specific 
data on yardage handled at small-scale placer operations are not 
obtainable because of lack of knowledge by the operator of the quan- 
tity of gravel sluiced. 

o continue annual detailed statistics for Colorado on mine pro- 
duction by classes of ore, methods of recovery of metals, and mining 
districts, the data for 1935 not available for inclusion in Minerals 
Yearbook, 1936, are supplied in this chapter. 
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ORE CLASSIFICATION 
Ore sold or treated in Colorado, 1985-36, with content in terms of recovered metals 


Source Ore 


1935 
Pounds | Pounds | Pounds 

Dry and siliceous gold ore. ............... 705, 508| 4, 109, 337}.......-.. 
Dry and siliceous gold and silver ore...... 613, 444| 1, 450, 525).........- 
Dry and siliceous silver ore. .............. 42, 444 18, 650| 1, 311, 069 250, 000 

1, 673, 522| 1, 337, 602| 6,870,931 250, 000 
Copper ofe... eet ] 2, 789, 222,13, 216, 180} 311,900|.......... 
Copper-lead ore..........................- 23, 750 9, 2001. i durus 
E ENEE 52, 202| 3, 147, 503| -..------- 
Lead-tine ore. .............. Ll Ll l.l... 9, 244 24, 200| 935, 466| 2, 153, 000 


— — | ————M | — | | ——————— | ——————— 


————— |———— |[——————— | | — | ——— — ———M 
AA—————— rm | | LM | o 


4, 62, 096/14, 654, 000/11, 345, 000| 2, 403, 000 
Total, placers........................ css |. --....... 19, 363 BOOB AA WE AAN 


——————— |.——— | ——M———— | ——M————— | ———————— | 


1936 


Dry and siliceous gold ore................ 


627, 515| 4, 003, 410 12, 000 
Dry and siliceous gold and silver ore...... 


917, 012| 1, 330, 065|. .-....... 


Dry and siliceous silver ore..............- 57,159| 2,453,616| 200,000 
1,946, 506| 1, 631, 686| 7, 787, 091 212, 000 

Copper ore... 2-222... 2-2 253, 871 3, 693, 303/15, 930, 055| — 987, 107].......... 
pper-lead oe 228 910 65,540}  271,500|.......... 
Lead OB... eclesie ecto dacatacacese 25, 724 79, 789| 4, 550, 460| .........- 
Lead-zinc org s. 9, 913 22, 930 937, 842| 2, 132, 000 
290, 418| 17, 494. 37| 3,953, 565/16, 098, 314| 6, 746, 909| 2, 132, 000 

Total, lode mines. .................. 2, 151, 849353, 026.00! 5, 900, 071117, 730, 000/14, 534, 000| 2, 344, 000 
Total, DISCO oie serere e Rene la 13, 551. 00 2, 400i ies aceto EE GE 


———— | ———— L—M—————— | ————— —— | ————————— | ————— 


2, 151, 8491366, 607.00; 5, 902, 776 17, 730, 000,14, 534, 000| 2, 344, 000 


METALLURGIC INDUSTRY 


There were large successive increases in Colorado in 1935 and 1936 
over 1934 in the quantity of combined gold and gold-silver ores 
treated by flotation concentration. Concentrates produced from these 
ores yielded & large part of the State lead output in both years. 
Equipment for the recovery of gold and silver in ore and concen- 
trates by cyanidation was provided at seven mills in 1936 compared 
with four in 1935 and three in 1934. Details of cyanidation, flota- 
tion, and other plants operating in 1936 are given under the following 
district reviews. 

Custom ore-reduction plants operating in Colorado in 1936 were: 
The lead bullion-leady copper matte smelter at Leadville; Golden 
Cycle roast-amalgamation-cyanidation-flotation mill at Colorado 
Springs; Boulder Mill at Salina, Lehman mill at Jamestown (short 

eriod only), and St. Joe sampling plant at Boulder, Boulder County; 

umboldt Consolidated (formerly Clear Creek-Gilpin) sampler and 
mill, Ruth, and Gold Center mills at Idaho Springs, Dumont mill 
at Dumont, and Watrous mill at Silver Plume, Clear Creek County; 
War Dance mill, Gilpin County; Bryant mill, Lake County; Alma 
Milling & Metals Corporation mill, Park County; Shenandoah-Dives 
mill, San Juan County; Wilfley mill at Kokomo, Summit County; 
and Cripple Creek mill, Teller County. 
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Ores were shipped to custom plants in other States in 1936 as fol- 
lows: Zinc-lead sulphide ore from Lake County to Coffeyville, Kans.; 
zinc concentrates from Pitkin and Gilpin Counties to Amarillo, Tex.; 
iron-copper-silver-gold ore from Eagle County, copper-gold-silver 
concentrates from Clear Creek County, gold-silver-lead-[zinc| ore from 
Chaffee County, and gold and gold-silver-lead ores and concentrates 
from the San Juan region to Utah smelters; and zinc-lead-silver-gold 
ore from Dolores, Gunnison, Lake, and Summit Counties to selective 
flotation mills at Midvale and Tooele, Utah. 

Details of treatment of the total ore produced in Colorado in 1935 
and 1936 are shown in the following tables. 


Mine production of metals in Colorado, 1935-86, by methods of recovery, in terms of 
recovered metals 


Material Gold 


treated Silver Copper Lead Zinc 


Method of recovery 


1935 Fine 
Short tons | Fine ounces| ounces Pounds Pounds Pounds 
Ore and concentrates amalgamated..| 866,891 | 53,610. 69 21,082 SERERE EE ppc qum 
Ore, concentrates, sands, and slimes 


evanided. i teda lQecRow E eee 558, 476 | 122, 850. 90 56. 216 e E, AA etit eed 
Concentrates smelted ............... 51,859 | 115,609. 55 | 909,100 | 1.281, 441 | 6,614, 437 250, 000 
Ore smelted... _...-....----.-.----- 272.314 | 37, 846. 66 |3, 705, 696 | 13,372,559 | 4, 730. 563 | 2,153, 000 
TEE, AA 19, 363. 00 lA GE AAA 


Ore and concentrates amalgamated..| 865,905 | 63,804.72 e ll AE A A 
Ore, concentrates, sands, and slimes 


Cyadmided occ 686, 908 | 133, 580. 70 48:573 AA PEA AA 
Concentrates smelted ............... 62.476 | 123,876.80 |1,321,485 | 1,625,627 | 8, 676, 138 747, 000 
Ore smelted .......... 2. cllc lll... 324, 501 31, 763. 78 |4, 512, 417 | 16,104,373 | 5,857,862 | 1, 597, 000 
TEE EE AE 13, 581. 00 dÉ ME, AAA aue ide 


— ee - 


ideis us 366, 607. 00 15, 902, 776 | 17, 730, 000 | 14, 534, 000 | 2, 344, 000 


Ore and concentrates treated by amalgamation, ore, concentrates, sands, and slimes 
treated by cyanidation, and gold and silver contained in bullion and precipitates 
tn Colorado, 1935-36 


Material Gold in Silver in 
treated bullion bullion 


Quicksilver] Sodium cy- 
ased 


1235 Short tons | Fine ounces| Fine ounces 
AmalgamMati0D. s cese 866, 891 53, 610. 69 21,082| 2,765 |...........-- 
Cyanidation. ......................- sss... 1 558, 476 | 122, 850. 90 56, 218 |.....------- 3 474,021 
1936 
Amalgamation. l.c cll. 865, 905 03, 804. 72 17,596 | | 2,077 |............ 
Cyanidation. aaosua cesar mcer Ve ERES Ee 3 686, 908 | 133, 580. 70 48, 573 |............ 


1 Includes 364,037 tons of sands and slimes from ore and concentrates known to have been first roasted and 
amalgamated, 169,087 tons of estimated tailings from ore first floated and other sands and slimes from iron 
concentrates first amalgamated, and 25,352 tons of crude ore cyanided. 

! Reduced to equivalent of 96- to 98-percent strength. Actually 914,818 pounds of cyanamid of approxi- 
mately 48- to 49-percent strength and 16,612 pounds of sodium cyanide of 96- to 98-percent strength. 

3 Includes 386,710 tons of sands and slimes from ore and concentrates first roasted and amalgamated, 
202,019 tons of tailings frorn ore first floated, 6,064 tons of flotation iron concentrates and 35,363 tons of crude 
oe aret roasted, and 2,437 tons of flotation and table concentrates and 54,315 tons of crude ore cyanided 

irect. 

* Reduced to equivalent of 96- to 98-percent strength. Actually 1,065,690 pounds of cyanamid of approxi- 
mately 48- to 49-percent strength and 114,540 pounds of sodium cyanide of 96- to 98-percent strength. 
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Mine production of metals from gold and silver mills in Colorado, 1935-86, by counties, 
in lerms of recovered metals 


Concentrates and recovered metal 


County 
Concen- 
Gold Silver | trates Gold Silver |Copper| Lead 
produced 
Short Fine Fine 

1935 tons ounces | ounces | Pounds | Pounds 

Boulder.................-. 189 679. 00 842 |........ : 
Chaffee.................... 68 652. 18 2, 663 | 12, 500 67, 150 
Clear Creek............... 2,078 | 3,495. 23 | 24, 252 | 55,450 | 140, 700 
Custer e sul ro A A > S ce E - 1M EE, EE EE PEA WEE HE 
Eagle..........------------|  . 482] 1900.91 | 1,28 |... oe eer A cn nux [nme 
Fremont EE once Wo dod e AAA A te teresa cti. cse sette 
OUD OB Gus RRRR RT eA EE 9,972 | 9,023. 29 | 28,373 | 27, 800 38, 050 
Gunnison HN MARI 133.40 | 1,586 |........ 7, 700 
Bolle dune — to 30 —. 208 327... A eie eodera KEE GE 
ER d corem cag URS 201 445.33 | 3,000 | 10,100 | 129, 482 
La Plata.................. 2 IA c oe tes EE 
Larimet............---.-—| . . 46] 66%] ` A ccc lest Itl ERR Re 
OüUf&y.....c clus gie 2, 537 | 4, 239.92 | 78,776 |226, 321 427, 961 
POSTE... uere fuse ase 29.00 | 2 |........|........-- 
Ritkin.. AAA, A Ls 30500 E AAA E EE ics cac iE 
Rio Grande. .............. 1, 646 | 4,285.00 | 8,577 | 45,000 |......... 
HB. ool cd eg 630. 00 225 900 AAA 
Ban E EE PIN Lan PERRI c. Y ARAS VE A AA A 
San Miguel -._......o.... 4, 222 | 5, 297. 58 |139,620 | 5,388 | 773, 500 
Summit.............-.-... 120 41. 63 216 | cioe AA A AA PS 
elek ee ce 460, 448 |124, 287.66 | 19291 ll 
1, 055, 646 |176, 461. 59 | 77, 300 21,113 |28, 911. 83 |287, 943 1382, 859 |1, 592, 343 

1936 

Boulder........... lee 83, 024 | 11,678.53 | 6,844 140 300. 00 800 | 6,600 29, 000 
Chaffee................-... 81 83. 66 + dill subs classic, AA E, let unl 
Clear Creek............... 85, 666 | 14,809.71 | 8, 143 1,659 | 1,969.20 | 39, 237 |128, 322 | 209, 504 
Custer..................-. 42 85. fi... AA A ames EN RESI 
Eagle... .--------- 352. 55 | PL. 1 AAA aes actuelle sse A setas dte 
ELE cas 604 | 10, 261.94 | 17, 139 7,007 | 6,231. 20 | 26, 283 | 14, 299 26, 485 
a cee ated 10,722 | 2,617.24 | 1,688 1 219.50 | 3,500 |........ 19, 215 
Kee 1,504. 65 | 3,955 3, 693 | 4,019. 40 | 24, 558 | 18, 600 | 218, 500 
La Plat... — Seege 106, 30 OS o cue AAA AAA PRA, EE 
BEE 60 145003) + AAA A A PS EH 
Montezuma...............|.......... 463. 74 RAR ntn ES ESEN pcm RES OCR uS 
Mu oiwssaluuseuwssd erue 21, 490 6, 656. 39 1, 721 2, 005 | 2, 506.30 | 62, 409 ¡200, 300 354. 000 
Va d EE EE 495 585. 71 IW A: ERA E ECO, AAA 
Rio Grande. 49,459 | 4,038. 43 | 4,381 2, 462 | 8,950. 71 | 20,890 | 70,000 |........- 
Oo set ÓN 3, 657 87. 60 25 61 00 136 |... 110 
San Juàn.................. 239 179. 47 06 A A GE TM NO 
Ban Miguel............... 61,900 | 3,256.72 | 2,661 4, 404 | 5, 705. 76 |108, 629 400 | 791, 760 
Summit................... 121 4. 2 28 17. 39 132 |... lx 4, 060 
Teller. uo Seege uio sient 607, 690 |141, 539. 00 | 16, 541 |..........]..........]-...-...]-- LL LL | Lll... 


— m — M | ——áÁ——À | — —— | —— | ——M|—— ——— 


1, 304, 618 |197, 385. 42 | 66, 169 21,623 |30, 125. 55 ¡286,874 |438, 521 |1, 652, 634 
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Mine production of metals from concentrating mills in Colorado, 1985-86, by counties, 
an terms of recovered 


Concentrates and recovered metal 


County 
Silver 


San Juan. -22 


— r o - 


8an Miguel............ 
Summit................ 


1,034,611 | 1, 187, 106 


Gross metal content of concentrates produced from ores mined in Colorado, 1985-36, 
by classes of concentrates smelted 


Gross metal content 
Class of concentrates 5 Loud (sat 
y opper we 
weight) Gold Silver | (wet assay) | assay) zinc 
1935 Short tons e ounces| Fine ounces| Pounds Pounds Pounds 

IU A 18,610 | 26, 028. 64 82, 785 162, 936 259, 290 505, 505 
Dry gold and silver. .......... 192. 03 4, 606 633 7, 295 6, 748 
DFIySsiVObl...2...22-a PARA 1,823 WEE 8,311 |............ 
Copper...................-... 3, 275. 02 25, 350 155, 756 T8, 108 586 
Copper-lead.................. 23, 277. 01 296,859 | 1,143,264 | 2, 235, 620 2, 047, 459 
Lold. A aie uei 62, 852. 70 490, 736 168,713 | 4, 762, 336 1, 789, 978 
TEE dee E 6,941 |............].. EN 300, 176 

115, 625. 40 909,100 | 1,631,302 | 7,345, 960 4, 650, 452 

1936 

Dry gold. su oossows eases ss 39, 302. 91 146, 875 201, 192 574, 280 410, 222 
Dry gold and silver........... 570. 83 12, 738 27, 788 83, 573 10, 100 
Dry Ser EE 13. 84 10, 011 242 9, 713 1, 518 
¡o A we Re 3, 199. 99 29, 780 212, 374 09, 770 1, 596 
Copper-lead. ................. 21, 041. 95 334, 280 | 1,339, 764 1, 572, 585 1, 651, 415 
Lead ee 59, 717. 07 784, 527 223, 583 7, 371, 627 2, 377, 020 
TAN N UBRO PNE 32. 45 4, 839 4, 148 14, 355 


ËU E 


123,879.04 | 1,323,050 | 2,009,091 | 9, 639, 903 5, 307, 711 
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Mine production of metals from Colorado concentrates shipped to smelters, 1935-36, 
in terms of recovered metals 


BY COUNTIES 


Conen Gold Silver Copper Lead Zinc 
1935 Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 

Boulder EE , 190 3, 206. 7, 811 15, 300 17, 500 llo... 
Chatfee LL LL LL Lc cll... 68 652. 18 2, 663 12, 500 67,150 EN DEE 
Clear Creek ~~...  ..- 5,211 8, 111. 18 48, 139 106, 650 397,025 |... ...-.--.- 
A V uon 8 ea eem dE E 10, 657 9, 696. 50 40, 713 38, 250 172, 950 EE 
Gunnison... ege A 89 133. 40 1,586 il ee soc 14100 EEN 
Hinsdale... 6 . 74 803 70 1,500 [:2..-2 952 
LAKE a ee 1, 894 1, 758. 93 10, 477 13, 550 211951 |. esos im 
La Pista oo te ec 242 1, 169. 90 11,3861 EE 22, 900 |.........--- 
OU aaa 3, 180 4, 327. 32 218, 456 240, 621 834, 961 ! ooo 
Park AAA aaa 14, 699 58, 996. 95 40, 379 91, 350 1,675,050 |... eios cs 
Pitkin a ás Vid ee 106, 139 |............ 419, 300 250, 000 
Rio Grande................... L 646 4, 285. 00 8,577 45, 000 |... -------|------------ 
Saguache. n-ne... l.l... 80 630. 00 225 BUG AAN EE 
Ban Juan..........-. coc nr 6,898 | 14,517.08 252, 782 617,700 | 1,919, 400 |..........-- 
San Miguel................... A 8, 124. 01 158, 909 100, 150 837, 390 ll coo... 
51,859 | 115, 609. 55 909, 100 1, 281, 441 6, 614, 437 250, 000 
nn ion AAA == AAA 

1936 
Boulder AAA 4,588 | 13, 646.14 51, 324 30, 860 134,935 AA 
Clear Creek. 2-2. 6, 570 8, 657. 49 89, 861 181, 553 509, 823 |. ocio... 
GUpiBl. o cose opcre ie verc 8,056 | 6, 843. 82 52, 112 28, 807 273, 033 12, 000 
COI -2-a 164 219. 50 3, 500 EE 19, 215 f 2..-------- 
Lakó. Le celere cl rea ii 5, 166 4, 950. 37 42, 144 24, 617 694, 936 429, 000 
La Plate, eeneg ceca baaa 268 1, 070. 90 10, 641 do Id An fasce asend si 
OMAN EE EE 3, 692 2, 730. 16 391, 728 247, 000 1, 383, 000 |....-------- 
Led EE 14,054 | 47,354.96 32, 786 19, 400 | 1,463, 940 |............ 
PIO eege 642 EE 80, 898 1 300, 000 , 000 
Rio Grande................... 2, 462 8, 950. 71 20, 890 70, 000 EE AA 
Saguache............ - c.l... 61 200. ¡EUR AE 110 IA 
Sanfoan MN 11,165 | 21,071.41 421, 691 982, 430 | 3,031,631 |...........- 
San Miguel.............-..... 5, 001 7, 959. 77 122, 180 36, 760 829, 440 | oo... 
Summit lettre 287 215.57 1, 594 4, 200 22, 810 106, 000 
62, 476 | 123,876.80 | 1,321,485 | 1,625,627 | 8, 676, 138 747, 000 

BY CLASSES OF CONCENTRATES SMELTED 

1935 
Dry gold...................... 18, 610 | 26,012 79 82, 785 130, 400 231, 341 Iioc cuu 
Dry gold and silver........... 124 192. 03 4, 606 450 6; 579 AO 
Dry silvet.................... SEKR 1,823 AAA 2 300 EEN 
COD A e enira 1, 542 3, 275. 02 25, 350 138, 300 TROSO EE 
Cotpper-Jead. 8,941 | 23,277.01 206, 859 876,521 | 2,012, 762 |... 
¡7 EE 22,315 | 62,852. 70 490, 730 135,770 | 4,289,809 |............ 
V A et ERN RES UE s 202 7 ee aa 0 94] EE, VE 250, 000 
51, 859 | 115,609. 55 909, 100 1, 281, 441 6, 614, 437 250, 000 

1936 
Dry gold... A 22,213 | 39,302. 91 146, 875 160, 335 516, 676 1. -.....- 
Dry gold and silver........... 724 570. 83 12, 738 20, 033 30, 192 Ioauoschawe wm 
Dry UVA aiii sn 95 13. 84 10, 011 169 Seege 
ite AAA E 1,716 3, 199. 99 29, 780 194, 000 50,041 AAA 
Cop O 9, 566 21, 041. 95 334, 280 L 072. 001 1,415, 506 12. secus 
os BEE 27, 271 | 59,717.07 784, 527 175, 444 | 6,648,745 |------------ 
LIDO ee dt 891 30. 21 3, 274 3, 642 8, 113 747, 000 
62, 476 | 123, 876. 80 L 321, 485 1, 625, 627 8, 676, 138 741, 000 


153336—37—— —21 
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Gross metal content of Colorado crude ore shipped to smelters, 1935—36, by classes of ore 


Gross metal content 


Class of ore Ore 
Gold Silver Copper Lead Zine 
Fine 
1935 Short tons | Percent | Fineounces| ounces Pounds Pounds Pounds 
Dry gold................. 24, 237 8. 90 22, 090. 95 , 696 86, 966 574, 705 36, 648 
Dry gold and silver. ..... 2, 039 5 808. 44 39, 276 7, 764 56, 6, 064 
Dry silver...............- 16, 508 6. 06 53. 23 606, 730 4, 976 519, 390 12. 027 
Copper. ................. 209, 492 76. 93 8, 529. 28 | 2,789, 222 | 13, 629, 062 565, 106 | 4, 186, 340 
Copper-lead.............. 295 11 89. 70 6, 550 29, 728 87,991 |.......... 
LORO: urea ale oes eles 10, 499 3.86 5, 447. 86 103, 882 36, 789 | 2, 634, 777 47,738 
Lead-zinc................ 9, 244 3. 39 827. 77 68, 334 30, 015 | 1, 208,070 | 2, 611, 735 
iod 272, 314 100. 00 37, 847. 23 | 3, 705, 699 | 13, 825, 300 | 5, 646, 342 | 6, 900, 552 
Dry gold................- 13, 136 4.05 15, 119. 49 47,915 51, 666 360, 932 53, 116 
Dry gold and silver...... 4, 475 1. 38 1, 310. 67 , 807 15, 220 102, 100 15, $61 
Dry silver................ 10. 58 279. 74 613, 661 229 | 1,194, 706 13, 317 
Copper.................. 253, 871 78.23 | 10,569.34 | 3, 693,303 | 16, 595, 827 | 1, 969, 5, 074, 880 
Copper-lead.............. 910 28 5. 86 , 740 ,831 | 304,266 |.......... 
ato suu DER Ee 11, 423 3. 52 4, 164. 21 , 537 38, 669 | 2, 712, 810 372, 261 
Lead-zine................ 1. 96 305. 24 15, 490 15, 707 1, i 


81, 764. 55 | 4, 512, 453 | 16,812, 209 | 7, 546, 642 | 7, 477, 697 


E 
= 
" 
S 
s 


Mine production of metals from Colorado crude ore shipped to smelters, 1935-86, in 
terms of recovered metals 


BY COUNTIES 


Ore Gold Silver Copper Lead Zinc 
1935 Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 

Boulder....................... 692 498. 14 13, 684 2, 700 31,200 |... lees 
IE A 331 217. 06 3, 399 9, 500 32, 850 |. i ecce cas 
Clear Creek................... 2,078 1, 114. 35 37, 553 23, 350 100,075 T accesos 
(TEE 228 .08 7,494 4, 000 37, 100 NEN 
Dolo ... 2 e csecc es de zT 1, 082 655. 54 71, 040 25, 000 280, 500 283, 000 
agli — Er nen nal 210, 405 9,659.89 | 2,791,013 | 13, 183, 000 309, 000 |............ 
CUPO culo costeras 1, 589 558. 72 , 730 20, 750 57,050 |............ 
Gunnison. Lcococcccccccooco. 549 267. 17 7,062 |............ 59,100 |............ 
Hinsdale...................... 21 124. 14 184 930 1, 700 |............ 
A E 30, 600 11, 020. 97 100, 626 47, 450 2, 370, 349 1, 848, 000 
La Plata... aol ccs . 63 4,167 EES WO |. lou woes 
Las Animas................... 1 . 11 E AA 100 EN 
A AA 9, 312 21.51 499, 680 |............ 351,800 |............ 
MOTA srta ao 9 .20 46 A A 
Montezuma.................. 81 273. 06 AA. DE E Ee 
QED Vs eege 685 1, 001. 87 5, 439 12, 379 22, 239 22, 000 
EE 4,122 6, 611. 45 20, 342 233, 450 Te 
Pl toa uec ese i hs -000 68, 049 |. o... 124,000 |... 
Rio Grande................... 1, 297 2, 795. 00 DS Au DEE E susct] ee nome. 
aguache 2. ee 199 1. 88 4, 384 17, 700 61, 500 luso ra 
San Juan..................... 1, 038 1, 260. 11 29, 454 6. 300 468. 800 Lo LL... 
San Miguel................... 379 371. 58 10, 940 4, 850 UNO EE 
Bummit .....-.-.2-2222 0. 875 585. 20 11, 143 8, 000 105, 500 |............ 
‘tae 272,314 | 37,846.66 | 3, 705,696 | 13,372,559 | 4,730,503 2. 153, 000 

A cessus det éi 204 2n4. 73 883 1,140; |  Á 98085]|............ 
Chatlee. ....... LLL LLLLLL.... 1, 447 1, 4904. 54 13, 728 18, 000 234,000 |............ 
Clear Creek..................- 1, 431 893. 00 13, 872 5, 847 OS, 477 |e le 
CUSUOR fe rios eee PAs 241 6. 44 5, 110 2, 300 44.000 Lo 
Dolcres....................... 808 308 20, 031 14, 000 235, 000 279. 000 
Enri M duis cas 254,900 | 11,592.85 | 3,698,452 | 15, 932, 700 982, 800 |e 
Clicr ado 946 714. 44 7,778 3, 193 95,667 |....... ..... 
GUNNISON- ooo 80 31. 06 50B outer zd uses 6. 785 5. 000 
DHinsdale 22. 90. 60 E aere 400 Joe le 
EE 24, 921 7, 235. 58 87, 706 18, 383 2, 412, 061 1, 313, 000 
La E EEN 16 27. 40 852 lode doses 65 E kiaiu 
NIOSR S o ct te i eek la loe 14 AAA AN 
Mihetnl AE 10,738 EE 422. 071. laicas 370,800 |............ 
Montozuma................... 216 1. 129. 46 9.4 2 000 osse sete nacer rra 
EEN 392 565. 25 12, 715 3, 500 27,000 |............ 
ST A reae A aa 1, 900 4, 992. 53 16, 194 5, 600 170,060 |............ 
PIR EE EE 18, 700 4. 60 117, 421 |............ 369,000 |. 
A i suan 9 2. 06 444 200 4,00 1....... 
Bapuache LLL icu... 934 21. 66 16, 169 65, 000 278,590 TI, 
San JUAD. a aaaaaaaaanaannaa 868 909. 12 10, 816 8,970 81, 269 |............ 
San Miguel................... 4, 254 950. 31 42, 343 14, 240 304, 560 Lo 
Summit...............--..... 1, 363 529. 55 24, 395 8, 300 210, 660 |... Ll. 


324,501 | 31,763.78 | 4,512,417 | 16,104,373 | 5,857, 862 1, 597, 000 
n E E MeL EN 
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Mine production of metals from Colorado crude ore shipped to smelters, 1935-86, in 
terms of recovered metals—Continued 


BY CLASSES OF ORE 


Ore Gold Silver Copper Lead Zine 
1935 Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 
DEY 2010 see 24,237 | 22,090.38 91, 693 68, 354 515,725 |. 2 cecus 
Dry gold and silver. .......... 2, 039 808. 44 39, 276 6, 634 50, 550 |...........- 
Ni AAA 16, 508 53. 23 606, 739 3, 466,619 |............ 
Copper, c.l coca esce cec: 209, 492 8,529.28 | 2,789, 222 | 13,216, 180 311, 900 |............ 
Copper-lead_. o. 205 89. 70 6, 550 ert 79. 200 |............ 
eC ER ee 10, 499 b, 447. 86 103, 882 29,395 | 2,371,103 |...........- 
Tota] to copper and 
lead plants............ 263,070 | 37,018.89 | 3,637,362 | 13,348,293 | 3,795,097 |............ 
MIT I 9, 244 827. 77 65, 334 24, 200 935, 466 2, 153, 000 
272.314 | 37,846.66 | 3,705,696 | 13,372, 559 | 4,730, 563 2, 153, 000 
1936 
Dry gold PAN 13,136 | 15,119. 49 47, 915 42, 039 323, 789 |...........- 
Dry gold and silver........... 4,475 1, 310. 67 33, 807 12, 194 92,013 BEE 
EE de 34, 330 279. 74 613, 661 13.177 | 1,067,058 |............ 
TEE 253,871 | 10,569.34 | 3, 693, 303 | 15, 930, 055 887,107 | loci 
Copper-lead. ooo 910 15. 86 15, 740 65, 540 rg BET NEEN 
Kee 11. 423 4, 163. 44 92, 501 28,055 | 2,432,714 |...........- 
Total to copper and 
, lead plants............ 318,145 | 31,458.54 | 4,496,927 | 16,091,660 | 5,174,181 |...........- 
Lead-zine. ooo... ....... 6, 356 305. 24 15, 490 12, 713 683, 681 1, 597, 000 


— — —— | —————— | ———— | ce | | LR 


324,501 | 31,763.78 | 4,512,117 | 16,104,373 | 5,857, 862 1, 597, 000 
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ADAMS COUNTY 


Individuals working intermittently with sluices and small placer 
machines along Clear Creek and South Platte River produced most of 
the output of gold from Adams County in 1936. The remainder was 
recovered during January, February, and March by temporary sluice 
boxes placed below waste flumes of the Gordon sand and gravel plant. 


ARAPAHOE COUNTY 


The output from Arapahoe County in 1936 comprised gold dust 
and amalgam retorts produced by individuals at small alacer: on 
Cherry and Dry Creeks and their tributaries southeast of Denver. 
All the output was sold in small lots to bullion buyers in Denver. 


BOULDER COUNTY 


In 1936 the principal markets for Boulder County ores and con- 
centrates were the Golden Cycle mill at Colorado Springs and the 
A. V. smelter at Leadville. At its sampler at Boulder, the St. Joe 
Mining & Milling Co.? purchased ore, mostly ìn less-than-carload lots, 
and reshipped it to the Golden Cycle mill. At Salina the Boulder 
Mill, Inc., concentrated ores from mines in the various districts of 
Boulder County in its 100-ton flotation mill, at a specified charge per 
ton, until near the end of the year when the company began to pur- 
chase ores. Seven miles southeast of Boulder near Marshall the 
Capitol Refining Co. erected a custom ore-reduction plant designed to 
treat high-grade gold ores and concentrates. Test runs on several 
lots of concentrates in August and September proved unsuccessful, 
and the plant was closed. In December the Colorado Smelting & 
Refining Co. of Denver took over the plant and by May 30, 1937, had 
removed part of the equipment and enlarged the building to make 
room for a roasting furnace (Herreshoff type), additional ball mills, 
flotation cells, tables, and other equipment with which the company 

lans to start a 100-ton roast-amalgamation-flotation custom plant 
in August or September 1937. 

Central district (Jamestown).—The Wano group produced the bulk 
of the output of metals from the Jamestown district in 1936. Part of 
the ore was mined and shipped by lessees to the Golden Cycle mill at 
Colorado Springs, and part was mined on company account and either 
shipped to the Golden Cycle mill or, if too low in grade for direct ship- 
ment, was concentrated in the company flotation mill; the concentrates 
were shipped, some to the Leadville smelter and some to the Golden 
Cycle mill. Other producers in the Jamestown district included the 
Acme, Cracker Jack, Eureka, Fourth of July, Gold Finch, Golden 
Age group, Gray Eagle, John Jay, Last Chance, McKinley, and 
Smuggler. The Lehman mill at Jamestown was operated for a short 
period on ore from the Grouse mine. Erection of the 40-ton mill of 
the Acme Mining & Milling Co., designed to treat ore from the John 
Jay mine, was completed in 1936, but the mill was not placed in 
operation. 

Gold Hill district—The Slide Mines, Inc., continued in 1936 to 
mine and mill ore from its properties opened by the Corning Tunnel. 
The ore is treated in the gravity- and flotation-concentration mill at 


2 Mining and milling operations of the 8t. Joe Mining & Milling Co. are mentioned in the district reviews. 
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the mouth of the tunnel. Additions to the mill in 1936 included a 
washing and sorting plant and steam-heating GE The 
capacity of the mill at the end of 1936 was 70 tons daily. The United 
Empire Gold Mines Co. operated the 125-ton flotation mill, built at 
its property at Sunshine in 1935, at less than full capacity for 341 
days in 1936, chiefly on dump ore and old stope fillings. At the Ingram 
mine the Mines Development Corporation unwatered the lower levels, 
extended the southwest drift on the 710-foot level 170 feet, and 
deepened the shaft 100 feet. Custom ore treated at the Boulder Mill 
from mines in the Gold Hill district came largely from the Ingram, 
Big Horn, Minneapolis, Fairfax, Emancipation, and Grant, listed in 
order of tonnage milled. Part of the ore produced from several of 
these mines was shipped to the Golden Cycle mill. Some of the other 
producing mines in the Gold Hill district in 1936 were the Baron group 
(Garfield Charles), Buena Ventura, Evans, Evening Star, Golden Harp, 
Goldsmith Maid, Nil Desperandum, Plow Boy, Prussian, Richmond 
group, Scotia, Sunshine, Seven-Thirty, Tippecanoe, Washburn, and 
Winona. A small sluicing operation on Left Hand Creek yielded a 
little placer gold. 

Grand Island district (Cardinal, Caribou, Eldora, and Nederland).— 
The Rocky Mountain Gold Mines, Inc., operated its 100-ton flotation 
mill at Cardinal at less than capacity on ore from the Boulder 
County group from March 1 to August 1, 1936, when the company 
suspended operations. The product of the mill was gold-silver-lead 
concentrates, which were shipped to the A. V. smelter at Leadville. 
From June through December the Cross Gold Mining Co. drove 389 
feet of drifts and raises at the Cross group and shipped a few cars of 
ore. Other producing mines in the Grand Island district in 1936 were 
the Amy Paul, Enterprise group, St. Louis, Sweet Home, and Stranger. 
Small lots of ore were shipped from two prospects in the district. 
Placer gold was recovered by individuals sluicing on Beaver Creek. 

Magnolia district.—Most of the metal output from the Magnolia 
district in 1936 was contained in crude ore shipped to the Golden 
Cycle mill, a large part of which came from dumps. "The principal 
producing mines and dumps were: American X, Ben C. Lowell, Cash, 
Graphic, Hereafter, India, KeKeonga, Keystone, Lady Franklin, 
Little Pittsburg, Mary V, New Year-Fortune, Pickwick, Poorman, 
and Senator Hill. 

Sugar Loaf district—The Grand Republic mine of the St. Joe 

ining & Milling Co. was operated continuously in 1936 and was 
again the largest producer of gold in Boulder County. The inclined 
shaft begun in 1934 had been sunk to a depth of 280 feet by the end 
of 1936, with working levels established at 50, 100, 160, 220, and 280 
feet. Development done in 1936 totaled 3,320 feet. The ore was 
trucked to the St. Joe 100-ton flotation mill on Left Hand Creek (Gold 
Hill district) for treatment until October 1 when the company closed 
that mill, due to the difficulty and expense of maintaining tailin 
dams, and moved the equipment to a new plant completed and place 
in operation late in November at Valmont near Boulder. Ore mined 
between October 1 and the time the new mill was completed was 
shipped to the Golden Cycle mill. Lessees at the Poorman mine 
continued to ship ore to the Golden Cycle mill and the sampler at 
Boulder. Ore from the Nancy, Livingston, and Logan groups was 
shipped to the Golden Cycle mill Boulder Mill, and Boulder Sampling 
Works. Other important producers in the Sugarloaf district were the 
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Concord, Dolly Varden, Empress, Herold, Milan, Recluse, Red Signe, 
Smoky Hill, Wisconsin, Wood Mountain, and Yellow Pine. Most of 
the placer gold recovered in the district came from a power shovel and 
movable washing and amalgamating plant operated at the Colby- 
Giggey placers. 

Ward district.—The Golden Queen mine in Left Hand Gulch 1 mile 
from Ward, operated continuously, was the principal producer of 
metals in the Ward district in 1936. The ore was shipped to the 
Garfield (Utah) smelter and the Golden Cycle mill. The other out- 
put from the district comprised gold ore shipped from the Chief claim, 
East Columbia, Milwaukee, Nelson, Richard, Stoughton, and Ward 
Rose; silver ore from the Black Jack claim; and miscellaneous small 
lots of ore, mostly samples shipped from prospects. 


CHAFFEE COUNTY 


Chalk Creek district (Romley, St. Elmo).—In 1936 lessees at the 
Mary Murphy mine continued to produce most of the output of metals 
from Chaffee County from gold-silver-lead-copper-[zinc] ore shipped 
to custom mills or smelters for treatment. The Philip Carey Mining 
& Milling Co. unwatered the Lilly winze and Quincy shaft and shipped 
one lot of silver ore to the Leadville smelter. Several lots of silver- 
lead ore were shipped from the Allie Bell group, and one lot of silver- 
lead-gold ore was shipped from another property in the district, all to 
the Leadville smelter. 

Four Mile district.—Lessees operated the Little Annie C. C. group 
n of 1936 and shipped several lots of gold ore to the Leadville 
smelter. 

Granite district.—Operators of lode mines in the Granite district in 
1936 shipped small lots of smelting ore from the Florence Extension, 
Trafalgar, and other properties. The H. & H. Mining Co. shipped a 
car of gold ore from the Granite Tunnel to the Golden Cycle mill. 
Placer gold was recovered from the Bugtown, Cache Creek, Franklin, 
Georgia Bar, Old Channel, and other placers near Granite. 

Riverside district—Continuing operations begun in 1935 at the 
Mount Harvard group, the Williams Mining Co. shipped three cars of 
gold-silver-lead-[zinc]-copper ore to the Leadville smelter in 1936. 

July the company closed the mine and gave up its lease. Two lots 
of gold ore shipped from the Big Chief property and a car of gold- 
silver-lead ore shipped from the Blue Flag comprised the other output 
from the Riverside district in 1936. 

Trout Creek district.—Lessees operated the Dolomite group from 
January 1 to August 28, 1936, during which time they retimbered 100 
feet of shaft, sank a 100-foot winze, drove 340 feet of tunnel, and did 
50 feet of trenching on the surface. They produced and Ded 8 
tons of silver ore. A small lot of ore was shipped from the Nelly Bly 
prospect. Diamond drilling was done at the lon Chest group 1 mile 
west of Trout Creek Pass on Trout Creek. 

Turret district.—Emil Becker shipped one lot of gold ore from the 
Monongahela claim to the Golden Cycle mill early in 1936 and during 
the year drove 107 feet of tunnel at the property. A small lot of 
gold ore was shipped from a prospect in the Turret district. 
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CLEAR CREEK COUNTY 


Alice district (Yankee, Lincoln).—The Alice property was the chief 

roducer in the Alice district in 1936. Reopened in 1935 by the 

orphyry Mines, Inc., and equipped with an 80-ton amalgamation- 
flotation concentration mull, the mine was operated by that company 
until March 4, 1936, when the American Smelting & Refining Co. 
took it over and proceeded to carry out a program of mine develop- 
ment and surface improvements. Parts of the mine-development 
program completed in 1936 included a 225-foot inclined main shaft, 
a 125-foot inclined prospecting shaft, and about 700 feet of drifts 
and raises. Slushing replaced mucking and tramming in the mine. 
Surface improvements completed included the installation of new 
crushing equipment, ore-conveyor belts, ore bins, and enlargement 
of the mill to raise its capacity from 80 to 200 tons per 24 hours. 
The ore is crushed by a 15- by 38-inch Telsmith-Wheeling jaw crusher 
and is ground by a No. 66 Marcy ball mill in closed circuit with a 
Dorr classifier and a Clark-Todd amalgamator. The overflow from 
the classifier is conditioned and treated by selective flotation (copper 
over iron) in a 6-cell and a 4-cell sub-‘‘A”’ flotation machine. The 
products of the mill are gold-copper-silver-[iron] concentrates which 
are shipped to the company smelters at Garfield, Utah, and Leadville, 
Colo., and gold-silver bullion which is shipped to the Denver Mint. 

Small stamp-amalgamation mills were used in 1936 to treat ore 
from the Lalla and Reynolds mines, and some ore was shipped from 
the Lombard and Ottawa groups and the Ethel prospect. 

Argentine district—The 50-ton flotation mill built in 1935 at the 
Santiago mine was operated for 100 days in 1936, from June to Sep- 
tember, and treated about 3,500 tons of ore from the Santiago dump. 
Gold-silver-copper concentrates produced at this mill and 66 tons of 
crude ore from the Santiago mine and Blue Bell group yielded the 
total output of metals from the Argentine district in 1936. 

Empire district.—The Minnesota Mines, Inc., operated its Crown 
Prince-Atlantic-Comet consolidated group of mines and 100-ton cya- 
nide plant continuously in 1936 and was the largest producer of gold 
in Clear Creek County. The ore was treated by the all-sliming cyanide 
process, but late in the year the company began to install flotation 
equipment with which to concentrate the ore before cyanidation and 
increase the capacity of the mill to 200 tons daily. Mine timbering 
&t the Conqueror group was repaired, and the 50-ton flotation-gravity 
concentration mill was reconditioned and operated for a short period 
in the last part of the year. Other producing mines and dumps in 
the Empire district were the Bard Creek, Cashier, Gold Bug, Gold 
Dirt, Gold Fissure, Mint, Pittsburg, and Tenth Legion. 

Geneva Creek district.—The output from the Geneva Creek district 
in 1936 comprised gold-silver ore shipped from the dump of the Sill 
property to the A. V. smelter at Leadville. 

fith (Georgetown-Silver Plume) district.—The Watrous 65-ton cus- 
tom flotation mill near Silver Plume was run for short periods in 1936 
on ore from the Rio Grande-Zeda mine and from the Blue Bell group 
(Argentine district). Ore was shipped to the Leadville smelter and 
local custom mills from the Amy, Backbone, Capital Prize, Common- 
wealth Tunnel, Griffith, and Odin properties and three prospects. 

Idaho Springs district.—The Alma Lincoln Mining Co. was the lead- 
ing producer of metals in the Idaho Springs district in 1936. The ore 
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came from the Lincoln (lower levels) and Elliott-Barber mines and was 
treated in the company 100-ton flotation mill. The new 60-ton flota- 
tion mill of the Consolidated Smelting & Metals Co. on Chicago 
Creek treated 12,000 tons of ore from the Black Eagle and Bismark 
mines, connected with the mill by a 3,300-foot aerial tramway. The 
sampling works and 75-ton flotation-concentration mill formerly 
operated by the Clear Creek Gilpin Co. were acquired early in 1936 
by the Humboldt Consolidated Mining Co., which discontinued the 
buying of ores and concentrates about March 15, 1936, and used the 
mill thereafter chiefly for treating company ores from its Lord Byron 
group. The Mattie amalgamation-flotation and gravity-concentra- 
tion mill was operated at the rate of about 20 tons a day during most 
of the year on ore from the Mattie group. The 25-ton flotation- 
concentration custom mill of the Ruth Co. at Idaho Springs treated 
ores from various mines in the district on the basis of a specified charge 
per ton. The 150-ton flotation mill built at the Bruce mine in 1935 
was operated during January, February, and part of March 1936, but 
not at full capacity. The Gold Center mill at Idaho Springs was run 
part of the year on ore from the American Girl mine in Gilpin County. 
Other producing mines included the Belgian Hare, Bride, Cardigan, 
Castleton, Dixie No. 4, Dona Juanita-Maud Monroe, East Lake 
(dump), Gem, Kangaroo, Kitty be Lincoln (upper levels), North 
American group, Old Settler, P. T., Red Jacket, Shafter, Stephens 
Placer (Big Chief tunnel), Three Brothers, Two Brothers, and Victor. 

Montana district (Lawson, Dumont).—Producers of a car or more of 
ore in the Montana district in 1936 were the American Sisters (dump), 
DeCapriva (Climax), and Murray properties. Smaller lots were 
shipped from the Central American, Gold Trust, Hopeville, and Red 
Elephant. The Dumont mill was used by C. B. Myers to treat mis- 
cellaneous lots of custom ore from January to May, when the flotation- 
concentration section was leased to the Phoenix Trail Mining Co. and 
was operated continuously from August 8 to the end of the year on 
ore trucked from the Phoenix mine in the Trail Creek district. 

Trail Creek district.—The substantial gain in production of gold in 
the Trail Creek district in 1936 over 1935 was due largely to increased 
output from the Phoenix mine, operated continuously throughout 
1936. Lessees at the Freeland group continued mining on a small 
scale; most of the ore produced was treated in the 45-ton flotation- 

avity concentration mill at the mouth of the drainage tunnel near 

umont. Ore was shipped to the Leadville smelter, Golden Cycle 
mill, and Ruth mill from the Donaldson (Wheatland)-Little Champion 
group, Great Western, Lone Tree, and Turner mines, and a 1-ton lot 
of ore was sold to the sampler from a prospect in the district. 


COSTILLA COUNTY 


Grayback district.—Sluicing operations at the Last Chance No. 3, 
Drum Estate placer, and one other placer in Grayback Gulch yielded 
13.20 fine ounces of gold in 1936. 


CUSTER COUNTY 


Hardscrabble district (Westcliffe, Silver le was shipped to 
the Leadville smelter from the Deceiver, e, and Passiflora mines 
and two prospects in the Hardscrabble district in 1936.  Lessees 
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Quee 230 per of ore from the Nemaha and William dump to the 
n Cycle mill 

"e, Hills district.—The output from the Rosita Hills district in 
1936 was 191 tons of gold-silver ore shipped to the Golden Cycle mill 
from the Bassick and Margaret-Mary dumps and 111 tons of lead- 
silver ore shipped to the Leadville smelter from other properties. 


DOLORES COUNTY 


Lone Cone district (Dunton).—No production of metals has been 
recorded from the Lone Cone district since 1930, but in 1936 the 
Modern Gold Mines, Inc., cleaned out and retimbered mine workings 
and erected a 120-ton flotation mill at the old Emma mine, a former 
producer of gold-silver ore. Testing of the mill on stope fillings was 
begun in December. 

Pioneer district (Rico).—Ore produced from mines in the Pioneer 
district in 1936 was zinc-lead-copper-silver-gold ore, and all was sold 
to custom zn plants or TE at Midvale and Tooele, Utah. 
Producers were the Mines Leasing Syndicate from the Burns mine, 
Hicks Lease on the Rico Townsite, and the Pro Patria group of the 
Rico Enterprise Mining Co. 


DOUGLAS COUNTY 


Miscellaneous sluicing and panning operations in Newlin and Lemon 
Gulches and on Cherry Creek near Parker and Franktown yielded 
small lots of placer gold in 1936. The Cook Mining Co. reported 
development work at its lode prospect 1 mile north of Palmer Lake. 


EAGLE COUNTY 


Burns and McCoy district.—Prospectors recovered small lots of 
placer gold in 1936 by panning and sluicing at & placer on the Colorado 
River 5 miles west of McCoy. 

Red Cliff district (Battle Mountain) — The Eagle mine group of the 
Empire Zinc Co. (New Jersey Zinc Co.) was the largest producer of 
silver and copper in Colorado in 1936, as for several preceding years, 
and was &n important producer of gold from copper-iron-silver-gold 
sulphide ore shipped to smelters at Garfield and Murray, Utah. "The 
company 600-ton flotation mill, built underground in Eagle Canyon 
below Gilman in 1929 and operated on ore from zinc-lead ore bodies 
of the Eagle mine group to December 1, 1931, remained idle in 1936. 
Other producers, principally of gold ore shipped to smelters or the 
Golden Cycle mill from ore bodies in the Cambrian quartzite formation 
on Battle Mountain, included the Alpine, Ben Butler, Black Tiger, 
Ground Hog, Pine Martin, Star of the West, Tiptop, and Zang, or 
Emma Tunnel group. 


EL PASO COUNTY 
GOLDEN CYCLE MILL 


Operating continuously in 1936, the Golden Cycle custom mill at 
Colorado Springs treated 494,566 tons of gold-[sil ver]-sulphotelluride 
ores from the Cripple Creek district and 47 ,443 tons of miscellaneous 
gold and gold-silver ores and concentrates, mostly from Boulder, Clear 
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Creek, Gilpin, Lake, and Park Counties, with occasional lots from 
other districts in Colorado, New Mexico, South Dakota, and Wyo- 
ming. The plant includes à sampling mill, secondary crushing unit, 
450-ton flotation mill, 1,200-ton roasting section, fine grinding-amal- 
gamation *-classification section, sand and slime cyanide plant, and 
precipitation and refining department. Ores purchased vary in char- 
acter and grade and therefore are not all treated by the same methods. 
Gold ores of average grade, comprising principally Cripple Creek ores, 
are roasted, amalgamated, and cyanided. Low-grade Cripple Creek 
ores and nearly all miscellaneous ores are concentrated. Iron con- 
centrates produced are mixed with the average grade gold ores and 
travel with them through the roasting and other processes. The tail- 
ings from the flotation mill are cyanided. Some of the miscellaneous 
ores contain appreciable quantities of copper, lead, and zinc in addition 
to gold and silver These are treated by selective flotation, yielding 
lead-copper-gold-silver-[zinc] concentrates which are shipped to the 


Leadville smelter. 
FREMONT COUNTY 


The Webb flotation-concentration mill was completed at the Flor- 
ence dump of the Bee Zee Metallic Corporation early in 1936 and was 
operated for several months during the year. As this dump is com- 
posed of tailings from mills that treated Chile Creek ores, the metals 
recovered are included in the production of Teller County. A pros- 
pector sluicing on the Arkansas River recovered a little placer gold. 


GILPIN COUNTY 


Southern districts (Black Hawk, Central City, Nevadarille, Russell 
Gulch).—The largest producer of metals (chiefly gold) in Gilpin County 
in 1936 was the United Gilpin Corporation, which treated by amalga- 
mation and table concentration 287,058 tons of low-grade gold ore from 
its consolidated group of mines. Most of the ore was mined by the 
glory-hole system at *"The Patch” property on Quartz Hill and was 
transported 3,250 feet from the mouth of the La Cross tunnel to the 
mill at Central City by aerial tramway. Ore treated from other com- 

any properties was trucked to the mill. The company suspended 
arge-scale milling operations in February 1937, stating that it was 
unable to find & solution of the problem of tailings disposal that was 
satisfactory to the farmers of Clear Creek Valley. 

At Blackhawk the Gregory-Bates Mining Co. reopened the Bobtail 
Tunnel, which yielded part of the ore treated at the company mill 
in 1936. The ore is crushed with stamps, passed over carpet-lined 
launders, and concentrated on Wilfley tables. The carpet concen- 
trates are amalgamated and the table concentrates are reground in 
a ball mill and cyanided. The company-leased holdings as of April 3, 
1937, comprised the Gregory, Bobtail, Fisk, Cook, and Mammouth 
(formerly the “Fifty” gold mines group), and Packard Mammouth; 
the company owns the Mammouth 366a and the Mammouth 371. 
The company leases on the Hunter-Bates, Becker-Bates, Gaston, 
Hartford, and O'Neil mines were given up. 'The 275-ton Pittsburg 
mill of the Russell Guleh Mining Co. treated 28,375 tons of mine and 
dump ore by gravity concentration from January to May. 'The War 
Dance 10-stamp mill between Central City and Blackhawk was 


3 Free gold saved on lightweight canton flannel blankets and amalgamated in iron arrastre. 
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operated most of the year on company and custom ores. The 
Colorado Silver Mines, Inc., erected a 100-ton flotation mill near the 
portal of the Black Jack shaft, which connects with the Wheeler 
tunnel level at a depth of about 300 feet. Operation of the mill 
early in 1937 on ore from the Wheeler vein was planned. Ore mined 
by the company in 1936 was concentrated at the War Dance mill. 
The Willis Gulch Mining Co. operated its 50-ton flotation mull 
intermittently on ore from the Anchor mine and Saratoga dump. 
Gold-silver-lead ore from the American Girl mine on the Queen 
Mineral ranch was trucked to Idaho Springs (Clear Creek County) 
and treated by flotation concentration in the Gold Center mill. The 
Gilpin Eureka Consolidated Mines, Inc., made test runs of its 65-ton 
selective flotation mill in November and produced 61 tons of lead 
concentrates and 17 tons of zinc concentrates; the latter were shipped 
to the zinc smelter at Amarillo, Tex. Mine and cun ore was shipped 
to custom plants outside the county, chiefly to the Golden d cle 
mill and A. V. smelter, from the Atlantic, Champion, Columbus, 
Corydon-Adeline, Druid, Egyptian, Federal, Frontenac, Golden 
Dollar, Incidental, Justice, Morning Star, Old Town, Pewabic group, 
St. Louis No. 2, Troublesome, War Dance, West Notoway, and others. 

Operating its traction dry-land dredge on North Clear Creek from 
April 1 to November 19, the Humphreys Gold Corporation handled 
612,144 cubic yards of gravel and was the second largest producer of 
gold in Gilpin County in 1936. The company, however, moved the 
equipment out of the county after the final clean-up for the year and 
does not plan to resume work in Gilpin County in 1937. About 
6,000 cubic yards of gravel were handled by a lessee at the Eugene 
Placers at Blackhawk, operating & dragline and portable screening 
and washing plant from September 26 to December 4. Lessees at 
the Missions Mines Co. property in lower Russell Gulch operated a 
gasoline shovel and sluices intermittently and handled approximately 
1,000 yards of gravel. Individuals using sluices and rockers at 
miscellaneous small placers in the southern districts of Gilpin County 
recovered 270 ounces of gold in 1936. 

Northern districts.—The Gilpin County Gold Mining Corporation 
completed and placed in operation a 35-ton stamp amalgamation- 
flotation concentration-mill begun in 1935 at the We Got Em and 
Cowboy group at the head of Silver Creek. "The mill treated 3,840 
tons of ore in 1936. From August through December the Dirigo 
Mining Co. shipped ore to the Golden Cycle mill from its property 7 
miles north of Blackhawk. Lessees at the Perigo group frosted a low 
hundred tons of ore from the Gold Dirt dump and War Eagle claim 
in a small stamp mill. Operating the Newport mine after May 2, 
C. H. Reser drove 340 feet of drifts and winzes and treated some ore 
in the 10-stamp mill at the property. Small lots of ore were shipped 
in 1936 from the Reform, Golden Flint, and other properties in the 
northern districts of Gilpin County. F. H. Wolfe operated equip- 
ment comprising a gasoline power shovel and trommel screen on 
wheels powered by gasoline motors at placer ground in Lump Gulch 
during May and June and handled 4,000 cubic yards of gravel. 
Hydraulicking was done at another placer in Lump Gulch, and scat- 
tered small sluicing operations yielded a little gold. 


GOLD, SILVER, COPPER, LEAD, AND ZINC IN COLORADO 395 


GRAND COUNTY 


Placer miners sluicing intermittently on Broncho Creek and Col- 
orado Kiver near Granby and on a tributary of Red Dirt Creek north- 
west of Kremmling recovered small lots of placer gold in 1936. 


GUNNISON COUNTY 


Elk Mountain district.—Scattered lots of smelting ore were shipped 
from mines and prospects in the Elk Mountain district in 1936. 
Individuals recovered a little gold by sluicing at the Nora Nos. 1 and 
2 and another small placer in the district. 

Gold Brick district (Ohio).—The Carter mine on Gold Creek was 
operated continuously and yielded most of the gold produced in 
Gunnison County in 1936. The ore also contains comparatively 
small quantities of silver and lead and is treated by amalgamation 
and flotation- and gravity-concentration in the company mill at the 

ortal of the 8,800-foot adit by which the mine is opened. A 16-ton 
ot of a ore was shipped from the Raymond mine to the 
Midvale (Utah) smelter, and gold was recovered from ore treated by 
amalgamation in small mills at the Mountain Boy-Golden Wedge 
and Wayne properties and at a prospect near Ohio. 

Taylor Park (Tin Cup) district.—Prospectors and other individuals 
sluicing and panning at miscellaneous placers in Taylor Park in the 
summer of 1936 recovered small lots of placer gold. 


HINSDALE COUNTY 


From January 1 to May 31, 1936, the Gallic-Vulcan Mining Cor- 
poration drove 300 feet af development drifts and raises at its prop- 
erty 10 miles west of Lake City. The company reported on March 
20, 1937, that it was preparing to place a 50-ton flotation mill on the 
property. A lessee at the Gladiator property drove 50 feet of tunnel 
in 1936 and completed installation of a ball mill and flotation machine 
having a capacity to treat 15 tons of ore daily. The Golden Wonder 
mine was operated on a small scale. 


JEFFERSON COUNTY 


Individual sluicing operations along Clear Creek in Jefferson County 
in 1936 yielded placer gold, the greater part of which was sold in 
lots of less than 2 ounces to assayers and refiners in Denver; the 
remainder was sold to the Denver Mint. The traction dry-land 
dredge of the Humphreys Gold Corporation, which from 1933 to 
1935, inclusive, recovered the bulk of the gold and silver producea in 
Jefferson County, was moved to Gilpin County in November 1935. 


LAKE COUNTY 
LEADVILLE DISTRICT 


One furnace of the A. V. lead bullion-leady copper matte smelter 
of the American Smelting & Refining Co. was operated continuously 
as a lead-bullion plant with subsidiary leady-copper matte plant 
throughout 1936, and a second lead furnace was operated during 
January and again from August 19 to the end of the year. Receipts 
of ore and concentrates, from Colorado mines, totaled 120,776 
tons, an increase of 21 percent over 1935. 
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ADAMS COUNTY 


Individuals working intermittently with sluices and small placer 
machines along Clear Creek and South Platte River produced most of 
the output of gold from Adams County in 1936. The remainder was 
recovered during January, February, and March by temporary sluice 
boxes placed below waste flumes of the Gordon sand and gravel plant. 


ARAPAHOE COUNTY 


The output from Arapahoe County in 1936 comprised gold dust 
and amalgam retorts produced by individuals at small placers on 
Cherry and Dry Creeks and their tributaries southeast of Denver. 
All the output was sold in small lots to bullion buyers in Denver. 


BOULDER COUNTY 


In 1936 the principal markets for Boulder County ores and con- 
centrates were the Golden Cycle mill at Colorado Springs and the 
A. V. smelter at Leadville. At its sampler at Boulder, the St. Joe 
Mining & Milling Co.? purchased ore, mostly in less-than-carload lots, 
and reshipped it to the Golden Cycle mill. At Salina the Boulder 
Mill, Inc., concentrated ores from mines in the various districts of 
Boulder County in its 100-ton flotation mill, at a specified charge per 
ton, until near the end of the year when the company began to pur- 
chase ores. Seven miles southeast of Boulder near Marshall the 
Capitol Refining Co. erected a custom ore-reduction plant designed to 
treat high-grade gold ores and concentrates. Test runs on several 
lots of concentrates in August and September proved unsuccessful, 
and the plant was closed. In December the Colorado Smelting & 
Refining Co. of Denver took over the plant and by May 30, 1937, had 
removed part of the equipment and enlarged the building to make 
room for a roasting furnace (Herreshoff type), additional ball mills, 
flotation cells, tables, and other equipment with which the company 
plans to start a 100-ton roast-amalgamation-flotation custom plant 
in August or September 1937. 

Central district (Jamestown).—The Wano group produced the bulk 
of the output of metals from the Jamestown district in 1936. Part of 
the ore was mined and shipped by lessees to the Golden Cycle mill at 
Colorado Springs, and part was mined on company account and either 
shipped to the Golden Cycle mill or, if too low in grade for direct ship- 
ment, was concentrated in the company flotation mill; the concentrates 
were shipped, some to the Leadville smelter and some to the Golden 
Cycle mill. Other producers in the Jamestown district included the 
Acme, Cracker Jack, Eureka, Fourth of July, Gold Finch, Golden 
Age group, Gray Eagle, John Jay, Last Chance, McKinley, and 
Smuggler. The Lehman mill at Jamestown was operated for a short 
period on ore from the Grouse mine. Erection of the 40-ton mill of 
the Acme Mining & Milling Co., designed to treat ore from the John 
Jay mine, was completed in 1936, but the mill was not placed in 
operation. 

Gold Hill district.—The Slide Mines, Inc., continued in 1936 to 
mine and mill ore from its properties opened by the Corning Tunnel. 
The ore is treated in the gravity- and flotation-concentration mill at 


! Mining and milling operations of the 8t. Joe Mining & Milling Co. are mentioned in the district reviews, 
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the mouth of the tunnel. Additions to the mill in 1936 included a 
washing and sorting plant and steam-heating equipment. The 
capacity of the mill at the end of 1936 was 70 tons daily. The United 
Empire Gold Mines Co. operated the 125-ton flotation mill, built at 
its property at Sunshine in 1935, at less than full capacity for 341 
days in 1936, chiefly on dump ore and old stope fillings. At the Ingram 
mine the Mines Development Corporation unwatered the lower levels, 
extended the southwest drift on the 710-foot level 170 feet, and 
deepened the shaft 100 feet. Custom ore treated at the Boulder Mill 
from mines in the Gold Hill district came largely from the Ingram, 
Big Horn, Minneapolis, Fairfax, Emancipation, and Grant, listed in 
order of tonnage milled. Part of the ore produced from several of 
these mines was shipped to the Golden Cycle mill. Some of the other 
producing mines in the Gold Hill district in 1936 were the Baron group 
(Garfield Charles), Buena Ventura, Evans, Evening Star, Golden Harp, 
Goldsmith Maid, Nil Desperandum, Plow Boy, Prussian, Richmond 
group, Scotia, Sunshine, Seven-Thirty, Tippecanoe, Washburn, and 
Winona. A small sluicing operation on Left Hand Creek yielded a 
little placer gold. 

Grand Island district (Cardinal, Caribou, Eldora, and Nederland).— 
The Rocky Mountain Gold Mines, Inc., operated its 100-ton flotation 
mill at Cardinal at less than capacity on ore from the Boulder 
County group from March 1 to August 1, 1936, when the company 
suspended operations. The product of the mill was gold-silver-lead 
concentrates, which were shipped to the A. V. smelter at Leadville. 
From June through December the Cross Gold Mining Co. drove 389 
feet of drifts and raises at the Cross group and shipped a few cars of 
ore. Other producing mines in the Grand Island district in 1936 were 
the Amy Paul, Enterprise group, St. Louis, Sweet Home, and Stranger. 
Small lots of ore were shipped from two prospects in the district. 
Placer gold was recovered by individuals sluicing on Beaver Creek. | 

Magnolia district.—Most of the metal output from the Magnolia 
district in 1936 was contained in crude ore shipped to the Golden 
Cycle mill, a large part of which came from dumps. The principal 
producing mines and dumps were: American X, Ben C. Lowell Cash, 
Graphic, Hereafter, India, KeKeonga, Keystone, Lady Franklin, 
Littlo Pittsburg, Mary V, New Year-Fortune, Pickwick, Poorman, 
and Senator Hill. 

Sugar Loaf district—The Grand Republic mine of the St. Joe 
Mining € Milling Co. was operated continuously in 1936 and was 
again the largest producer of gold in Boulder County. The inclined 
shaft begun in 1934 had been sunk to a depth of 280 feet by the end 
of 1936, with working levels established at 50, 100, 160, 220, and 280 
feet. Development done in 1936 totaled 3,320 feet. The ore was 
trucked to the St. Joe 100-ton flotation mill on Left Hand Creek (Gold 
Hill district) for treatment until October 1 when the company close 
that mill, due to the difficulty and expense of maintaining tailing 
dams, and moved the equipment to a new plant completed and placed 
in operation late in November at Valmont near Boulder. Ore mined 
between October 1 and the time the new mill was completed was 
shipped to the Golden Cycle mill. Lessees at the Poorman mine 
a to ship ore to the Golden Cycle mill and the sampler at 
Boulder. 


Ore from the Nancy, Livingston, and Logan groups was 
shipped to the Golden Cycle mill, gan EI : 


Boulder Mill, and Boulder Sampling 
Works. Other important producers in the Sugarloaf district were the 
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Concord, Dolly Varden, Empress, Herold, Milan, Recluse, Red Signe, 
Smoky Hill, Wisconsin, Wood Mountain, and Yellow Pine. Most of 
the placer gold recovered in the district came from a power shovel and 
movable washing and amalgamating plant operated at the Colby- 
Giggey placers. 

Ward district.—The Golden Queen mine in Left Hand Gulch 1 mile 
from Ward, operated continuously, was the principal producer of 
metals in the Ward district in 1936. The ore was shipped to the 
Garfield (Utah) smelter and the Golden Cycle mill. The other out- 
put from the district comprised gold ore shipped from the Chief claim, 
East Columbia, Milwaukee, Nelson, Richard, Stoughton, and Ward 
Rose; silver ore from the Black Jack claim; and miscellaneous small 
lots of ore, mostly samples shipped from prospects. 


CHAFFEE COUNTY 


Chalk Creek district (Romley, St. Elmo).—In 1936 lessees at the 
Mary Murphy mine continued to produce most of the output of metals 
from Chaffee County from gold-silver-lead-copper-[zinc] ore shipped 
to custom mills or smelters for treatment. The Philip Carey Mining 
& Milling Co. unwatered the Lilly winze and Quincy shaft and shipped 
one lot of silver ore to the Leadville smelter. Several lots of silver- 
lead ore were shipped from the Allie Bell group, and one lot of silver- 
lead-gold ore was shipped from another property in the district, all to 
the Leadville smelter. 

Four Mile district.—Lessees operated the Little Annie C. C. group 
Se of 1936 and shipped several lots of gold ore to the Leadville 
smelter. 

Gramte district.—Operators of lode mines in the Granite district in 
1936 shipped small lots of smelting ore from the Florence Extension, 
Trafalgar, and other properties. The H. & H. Mining Co. shipped a 
car of gold ore from the Granite Tunnel to the Golden Cycle mill. 
Placer gold was recovered from the Bugtown, Cache Creek, Franklin, 
Georgia Bar, Old Channel, and other placers near Granite. 

Riverside district.—Continuing operations begun in 1935 at the 
Mount Harvard group, the Williams Mining Co. shipped three cars of 
gold-silver-lead-[zinc]-copper ore to the Leadville smelter in 1936. 
In July the company closed the mine and gave up its lease. Two lots 
of gold ore shipped from the Big Chief property and a car of gold- 
silver-lead ore shipped from the Blue Flag comprised the other output 
from the Riverside district in 1936. 

Trout Creek district.—Lessees operated the Dolomite group from 
January 1 to August 28, 1936, during which time they retimbered 100 
feet of shaft, sank a 100-foot winze, drove 340 feet of tunnel, and did 
50 feet of trenching on the surface. They produced and shipped 8 
tons of silver ore. A small lot of ore was shipped from the Nelly Bly 
prospect. Diamond drilling was done at the Iron Chest group 1 mile 
west of Trout Creek Pass on Trout Creek. 

Turret district.—Emil Becker shipped one lot of gold ore from the 
Monongahela claim to the Golden Cycle mill early in 1936 and during 
the year drove 167 feet of tunnel at the property. A small lot of 
gold ore was shipped from a prospect in the Turret district. 


Pe EAR . 
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Most of the ore produced at underground mining operations in the 
Leadville district in 1936 was smelted direct at the A. V. smelter. 
However, the quantity of ore that was shipped from dumps far ex- 
ceeded the quantity that was newly mined. The largest individual 
production of gold and silver was made from low-grade ore from the 
Ibex dump shipped to the 400-ton flotation concentration-cyanidation 
mill of the Leadville Metals Milling Co. for treatment. The mill 
was operated in each month except February and March; during the 
last 4 months of the year approximately 11,000 tons per month were 
treated. About 12 percent of the gold and silver was recovered in 
bullion and the remainder in concentrates, which contained consider- 
able lead and some copper (shipped to the A. V. smelter). Gold- 
silver-lead ore mined from the Resurrection-Golden Contact group 
through the Yak Tunnel by the Zenda Leadville Mining Co. was 
concentrated as custom ore in the Bryant mill near the portal of the 
Yak Tunnel. Some of the gold-silver ores of the district were shipped 
to the Golden Cycle mill at Colorado Springs for treatment, and 
specimen gold and placer dust and retorts were sold to the Denver 
Mint. Zinc-lead sulphide ore from the Tucson dump and Yak Tunnel 
property was shipped to the pigment plant at Coffeyville, Kans., 
and zinc-lead-gold-silver ore from various properties was sent to the 
United States Smelting, Refining & Mining Co. custom concentrator 
at Midvale, Utah. Other principal producing mines and dumps in 
1936 were the Adelaide, Belle Placer, Breece, Chippewa, Dolly B, 
Fanney Rawlins, Fortune, Garbutt, Highland, Ibex group (mine), 
Lilian, New Monarch, Ollie Reed, St. Louis, Togo, Tribune, Triumph, 
Valley, and Venir. 

The only important producer from placers in the Leadville district 
in 1936 was the Pan-Due Placer Co., which operated its dry-land 
dredge at the Starr and American Smelting & Refining Co. placer 
ground in California Gulch from May 1 to December 2 and handled 
140,000 cubic yards of gravel. The EN consists of & gasoline 

ower shovel, screening and washing plant, and four Ainlay bowls. 
Small sluicing operations by individuals in the district yielded some 
gold. 

OTHER DISTRICTS 


Granite district.—Operating the Belle of Granite mine under lease 
from May to December 1936, the Del Oro Mines did 300 feet of 
development work in the mine and installed mill equipment com- 
prising a crusher, ball mill, amalgamation plates, 4-cell flotation 
machine, and Wilfley table. About 100 tons of ore were treated in 
1936, but the company removed the equipment early in 1937. Placer 
gold was produced in 1936 at small placers on the Arkansas River in 
the Lake County part of the Granite district. 

Lackawanna Gulch district.—The only output from the Lackawanna 
Gulch district in 1936 was gold ore shipped from the Eureka mine 
to the Golden Cycle mill. 

St. Kevin-Sugar Loaf district.—Gold-silver ore from the Amity and 
Dinero mines and gold-silver-lead ore from the Fanchon Placer were 
shipped to the Leadville smelter. The other output from the district 
in 1936 was made by the Kokem Brothers Lease. 

Tenmile (Climaz, Fremont Pass) district.—The Climax Molybdenum 
Co. mill at Climax on Fremont Pass, 13 miles north of Leadville, 


¢ 
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operating at the beginning of 1936 at an average of 4,000 tons a day, 
increased the daily average to 7,700 tons before the end of the year; 
the daily average for 365 days was 5,466 tons. Molybdenum sulphide 
concentrates containing 15,216,806 pounds of elemental molybdenum 
were produced. 


Molybdenum production at the Climax mill in Colorado, 1924-36 


Elemental Elemental 
molybdenum |. molybdenum 
1924 (idle first 7 months; (pounds) (pounds) 
operated last 5 months)!_ 156, 935 | 1931... ...............-- 2, 644, 399 
AA PA 1, 913, 395 
1926.__________________- 1, 057, 367 | 1933-2222 5, 028, 695 
E VE 1, 858, 228 | 1934. o o --- 8, 378, 683 
E ae eee oe 2, 957, 845 | Lob ----------------- 10, 168, 635 
EE 3, 529, 295 | 1039 15, 216, 806 
1030. . 5 Ge creadas 3, 083, 000 


1 Idle from April 1919 to Aug. 1, 1924. 


Tennessee Pass district—The output from the Tennessee Pass 
district in 1936 was 30 tons of gold ore shipped from the Jennie June 
mine. 

Twin Lakes district.—The 20-ton amalgamation-gravity concentra- 
tion mill built by the lessee of the Columbia claim was operated for a 
short period in 1936. Placer gold was recovered by lessees at the 
Zaitz and other placers in the T'win Lakes district. 


LA PLATA COUNTY 


The American Smelting & Refining Co. lead bullion-leady copper 
matte smelter at Durango, which was closed November 30, 1930, 
remained idle in 1936. 

California (or La Plata) district (Hesperus, La Plata).—The May 
Day Milling Co. continued production from the May Day mine in 
1936; the ore was treated by flotation concentration in the 50-ton mill 
at the mine. The Gold King group was operated most of 1936 by 
the trustee in charge. Near the end of the year the property was 
leased by the Fawn Mining Co., a Canadian corporation. The mine 
is equipped with a 50-ton mill, which is connected with it by an aerial 
tramway 8,000 feet long. In 1936 the Pioneer Gold Producers, Inc., 
purchased a site for a proposed custom mill near the Idaho and May 
Day mines and did some preliminary clearing of ground and con- 
struction work late in the year. A pilot mill at the Idaho group 
was run intermittently and recovered a small quantity of gold and 
silver. Small lots of high-grade gold ore were shipped from the 
Bessie G. property, Betty Jean, Cason, Last Chance, Last Dollar, 
Lucky Discovery-Lucky Moon-Old Comfort, Stony Creek, and 
Valley View. 

_Vallecito district.—A 6-ton lot of gold ore was shipped to the Lead- 
ville smelter from the Grizzly King group in 1936. 


LARIMER COUNTY 


_ The Little Mary Mason mine in the Masonville district was operated 
intermittently in 1936. The mine produced gold ore; a hand-sorted 
high-grade product was shipped to the Golden Cycle mill at Colorado 


Springs. A small lot of gold-silver ore was shipped from the Dixie 
C | 
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MESA COUNTY 


The Missouri Girl Mining Co. shipped 14 tons of copper ore from a 
property in the Sinbad district to the Garfield (Utah) smelter in 1936. 
A few ounces of gold were recovered by individuals sluicing along the 
Gunnison and Colorado Rivers. 


MINERAL COUNTY 


Creede district. —Shipments of ore to the Leadville smelter from silver 
mines of the Creede district were continued in 1936, but the output of 
silver was 15.5 percent less than in 1935. An experimental reduction 
mill erected to treat ore from the Commodore mine by flotation and 
cyanidation was operated for a short period and then closed. Produc- 
ing mines in 1936 were the Amethyst, Commodore, Corsair, Del 
Monte-Last Chance-New York-Pittsburg group, Eunice, Manitoba- 
Ontario, Ochre, and Wedge. 


MOFFAT COUNTY 


Fourmile (or Timberlake) district. —Most of the output of metals 
from Moffat County in 1936 was gold recovered at placer ground 
comprising 880 acres about 29 miles north of Craig in secs. 2 and 11, 
Tps. 9 and 10 N., R. 92 W., sixth principal meridian. The property 
was worked spasmodically when water was available during May and 
June by the Gooly Placer Mines (partnership), using & tractor and 
"tumblebug" scraper to move gravel to sluices. The company then 
sold the property to the Eldorado Gold Placer Mines, which moved 
in a gasoline-powered dragline excavator and dry-land dredge. This 
equipment was operated intermittently from October 1 to November 
25. The total gravel handled by the two companies was 9,546 yards. 
A little gold was recovered by sluicing at the Amazon, Grubstake, Old 
Faithful, and other small placers in the district. 

Lay district.—Small-scale placer operations on Lay Creek north of 
Lay yielded placer gold in 1936. 


MONTEZUMA COUNTY 


The output of metals from Montezuma County in 1936 was derived 
from high-grade gold ore shipped to smelters from the Red Arrow 
and Outwest mines, adjoining properties in the East Mancos River 
area, from specimen gold sold to the mint from the Red Arrow, and 
from a small lot of high-grade gold ore shipped to the Golden Cycle 
mill from the South Point claim. The Red Arrow mine, discovered 
in 1933, has attracted much attention because of its yield of nuggets 
and specimen gold. 'The Outwest property (formerly called the 
Omaha Placers) has been prospected since 1935, and a vein yie ng 
high-grade ore similar to that found in the Red Arrow was reporte 
struck in January 1936. The Hesperus Mining Co. did no mne or 
development at the Doyle group in Rush Basın after the snow slide 
destroyed its mill February 15, 1936, but plans to resume work 


June 15, 1937. 
MONTROSE COUNTY 


La Sal district.—Sluicing operations on Dolores River yielded 
placer gold in 1936. 
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Paradox Valley district.—The United States Vanadium Co., which 
for several years has been purchasing, locating, and developing 
vanadium properties in the western part of Montrose County, in the 
old carnotite area distinguished broadly as the Paradox Valley, 
started one roasting and leaching unit October 15 and another Decem- 
ber 1, 1936. This company extracts its own salt in the vicinity. It 
has built many new roads in the area and & new town called Uravan. 

Naturita district —Miscellaneous small placers along San Miguel 
River were worked by individuals in 1936, but only 76.40 ounces of 
gold were recovered compared with 178.49 ounces in 1935. 


OURAY COUNTY 


Red Mountain district.—The San Juan Metals Corporation shipped 
in 1936 to the Shenandoah-Dives mill near Silverton 350 tons of gold- 
silver-copper-lead-[zinc] ore produced during development work at 
the Treasury Tunnelgroup. The mine was operated throughout 1936, 
and 988 feet of development drifts and raises were driven. G. A. 
Franz did 824 feet of development work at the Laura Dunmore group 
from March 1 to December 31 and mined 400 tons of ore, which was 
stored in bins and chutes ready to mill. 

Sneffels district.—Interruption of operations of the King Lease, 
Inc., by the snow slide in February 1936 that destroyed the company 
mil caused & decrease in output at the Camp Bird mine in 1936 
compared with 1935. The mine was shut down from February 24 to 
March 5 and from May 16 to July 1; the mill was closed from Febru- 

24 to May 22. In rebuilding the mill the company did not change 
its established method of treating the ore, namely, by amalgamation on 
plates followed by flotation concentration. Except during the shut- 
down, the mill treated a daily average of 77 tons of ore in 1936. 
Gold-silver bullion recovered was shipped to the Denver Mint. 
The concentrates produced were classed as lead-copper with the 
principal value in gold, but they carried 24.87 ounces of silver for each 
ounce of gold, and also considerable zinc; the zinc was not saved at the 
Leadville smelter. 

In 1936 Earl A. Alexander reduced and amalgamated by hand 500 
pounds of high-grade ore mined from shallow workings of the Governor 
group and shipped 2 tons of ore to the Leadville smelter. He treated 
100 tons from the Trust Ruby dump nearby in the small mill at the 
Trust Ruby mine, erected in 1934 with salvaged equipment consisting 
of 10 stamps, 2 amalgamating plates, and & Wilfley table, all run by 
water supplied by & 600-foot water line. Carrying on development 
work at the Revenue Tunnel property from January 1 to September 14 
the Revenue Development Corporation drove 1,417 feet of tunnel, 
drifts, and raises. 

Uncompahgre district.—G. A. Franz operated his 100-ton selective 
flotation mill 2 miles north of Ouray at a daily average of 75 tons for 
257 days in 1936 on dry silver ore, which he mined through the 
Syracuse tunnel from his Pony Express-Upper Bachelor group and 
from the Lower Bachelor group which he operated for the Bachelor 
Development Co. Silver-lead concentrates shipped to the Leadville 
smelter from this mill yielded the second largest individual output of 
silver in Colorado in 1936, considerable lead, and some copper and gold. 
The McCullough lease operated the American Nettie group, Wanakah 
group, Jonathan claim, and O & N group as a unit continuously on a 
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small scale. Gold-silver ore containing some lead and copper was 
shipped to the Leadville smelter, and gold recovered in a small washing 
plant at the Wanakah was sold to the mint. A small lot of silver-lead 
ore was shipped to the Midvale (Utah) smelter from a prospect in the 
district. Some gold and silver were recovered by the Lucky Irish 
Mining € Milling Co. while experimenting with the operation of a 
placer north of Ouray with a dragline and Wilfley tables, and by a 
prospector sluicing on Uncompahgre River. 


PARK COUNTY 


Alma Placers district—Lessees on the Alma Placers recovered ap- 
proximately two-thirds of the total placer output of Park County in 
1936. The larger part of the gold was recovered by operators who 
sank inclined or vertical shafts to bedrock and drifted, using mechan- 
ical equipment to bring the gravel to sluices on the surface. 

Beaver Creek district.—A steam shovel and movable washing plant 
operating on Beaver Creek produced the bulk of the output of metals 
from the Beaver Creek district in 1936. The remainder was recovered 
by hydraulicking at the Shelton placer and sluicing at other placers 
SE Beaver Creek. 

Buckskin district. —Only 136 tons of ore were shipped from the 
Buckskin district in 1936, most of which came from the Paris group, 
Philips, Red Lion, and Wyandotte-Apex group. Considerable 
prospecting and development work was done at these and other 
properties in the district. 

onsolidated Montgomery district. —Several cars of gold-silver ore 
from the Magnolia mine and one car from the Columbia were shipped 
to the Golden Cycle mill in 1936. A second car from the Columbia 
and one lot of lead-silver ore from another property were shipped to 
the Leadville smelter. | 

Fairplay district. —Placer gold’ was produced in 1936 by lessees 
hydraulicking, drift mining, and sluicing at placer ground formerly 
the property of the South Park Dredging Co. on South Platte River 
near Fairplay. 

Horseshoe district. —No ore was shipped from the Horseshoe district 
in 1936, but on October 19 the Barcoe Mining Co. let a contract to 
drive a 2,000-foot exploration tunnel at its property on Sheep Moun- 
tain comprising 9 patented claims and 42 unpatented claims in secs. 4, 
9, and 10, T. 10 S., R. 78 W., sixth principal meridian. As of March 
1, 1937, the tunnel, 5 feet wide by 8 feet high, had been driven 905 feet. 

Mosquito district. —The Mosquito district ranked second among 
Colorado districts in production of gold in each year from 1931 to 
1936, inclusive, except in 1932 when it ranked first. Nearly all the 
output came from ore bodies in the London Fault area on and adjoining 
London Mountain. Associated with the gold in the ores are appreci- 
able quantities of silver and lead and some copper and zinc; none of 
the zinc is saved at the Leadville smelter, where most of the district 
ores and concentrates are sold. In 1936 the largest producers, in 
order, were: The London Gold Mines Co., operating the South 
London and London Extension groups, equipped with a 175-ton 
flotation mill (equipment added in 1936 to raise the capacity, formerl 
125 tons); the Fairplay Gold Mines, Inc., operating the ‘Nort 
London" mine and 100-ton flotation mill; the London-Butte Gold 
Mines Co., which in March placed in operation & new 100-ton flota- 
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tion mill at its Butte group; W. A. Ellis, Inc., mining and shipping 
high-grade ore from the American mine; and lessees on the West 
London mine, who shipped their ore to the smelter. 

East of the London Fault area the principal producer was the Hock 
Hocking mine, yielding silver-lead-gold ore; most of the ore was 
shipped crude to the Leadville smelter, but after October some was 
treated in the 50-ton custom mill erected close by during the year 
by the Alma Milling & Metals Corporation. Some ore was shipped 
from the Ophir group and Susquehanna claim. A small mill was com- 
pleted late in 1936 at the Dauser mine, from which several lots of ore 
had previously been shipped to the Golden Cycle mill at Colorado 
Springs and the Leadville smelter. Small lots of ore were shipped 
from other mines and prospects in the Mosquito district in 1936. 
The Newbonnet Mining Co. carried on development work at the 
Mascotte Tunnel property. A swinging sluice box driven by an 
automobile engine was used to recover gold at the Pennsylvania 
Mountain placer, and small sluicing operations at other placers in the 
Mosquito district yielded & little gold. 

Tarryall district.—The Peerless Mining Co. operated its equipment, 
comprising a power shovel, trommel screen, four Ainlay bowls, and 
stacker, on the Wilson placer 7 miles southeast of Como from May 
18 to October 24 and recovered most of the metals produced in the 
Tarryall district in 1936. Individuals sluicing on Tarryall Creek 
recovered small lots of placer gold. Testing of old river channels by 
pits and Keystone drills was continued in November and December 
at the Peabody placer and Foster Cline ranch on Tarryall Creek, 
under a Class “B” loan of the R. F. C. 


PITEIN COUNTY 


Avalanche district.—From August 1 to December 15, 1936, lessees 
operated the Ground Hog-Double Decker-Gypsum group and shipped 
8 tons of lead-gold-silver ore to the Leadville smelter. 

Roaring Fork district (Aspen).—Operating its 50-ton flotation mill 
at the portal of the Midnight tunnel the Midnight Mining Co. in 
1936 treated 5,000 tons of siliceous silver ore, containing some lead 
and zinc, extracted from the mine and 3,000 tons taken from the dump 
at the old Midnight shaft. The bulk of the silver was recovered in 
lead concentrates sold to the Leadville smelter. Byproduct zinc con- 
centrates containing some silver and lead were produced in the zinc 
unit and shipped to the zinc smelter at Amarillo, Tex. 

Management of the consolidated group of properties leased in 1934 
by the Colorado-Duluth Mining Co., comprising the Smuggler 
Leasing Co. (Durant group), Della S Consolidated Mines Co. group, 
Percy La Salle Mining & Power Co., and Spar Consolidated Mines Co. 
groups, reverted to the ‘‘Aspen Leases” in April 1936; the former 
company made application to be dissolved as of April 30. Sublessees 
on the properties in 1936 shipped 18,692 tons of silver ore containing 
lead and lime; the lime also was paid for at the Leadville smelter. 


RIO GRANDE COUNTY 


Summitville district. —The Summitville Consolidated Mines, Inc., 
operated its Little Annie group of mines and flotation concentration- 
cyanidation mill continuously in 1936. Although the rated capacity 
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of the mill at the end of 1936 was 120 tons, the mill treated a daily 
average of 135 tons for 365 days in the year. The ore is brought b 
trucks and tramway to the mill, where it is crushed and fed to b 
mills in closed circuit with a unit cell, tables, and Dorr classifier. The 
overflow from the classifier—65 percent minus 200-mesh—goes to 
Fahrenwald sub-'A" flotation cells. Tailings from the flotation 
machines are cyanided. Precipitation is by the Merrill-Crowe process. 
Concentrates produced are shipped to smelters. A small stamp-amal- 
gamation unit was installed in 1936 to treat high-grade ore. Early 
in 1937 press reports stated that the company purchased the Aztec 
claim adjoining the Little Annie group and ended an apex suit that 
had been instituted against it in August 1936 by the owners of the 


Aztec. 
ROUTT COUNTY 


Hahns Peak district.—One lot of lead-silver-gold-[zinc] ore was 
shipped to the Midvale (Utah) smelter from the Elkhorn mine north 
of Columbine, which was being investigated by the Elkhorn Gold & 
Silver Mining Corporation in 1936. Sluicing operations at placers in 
Ways Gulch south of Grouse Mountain and on the north slope of 
Hahns Peak yielded some gold. 


SAGUACHE COUNTY 


Crestone district—The Luis Maria Baca Mining € Development 
Co., lessee on & group of mines in the mineral section of Baca Grant 
No. 4, did approximately 1,000 feet of development work in the mine 
in 1936 and produced 3,657 tons of gold ore, which was treated in the 
company 35-ton flotation-concentration mill on Cottonwood Creek, 
half a mile from the mine and 6 miles south of Crestone. Free gold 
caught on carpets placed ahead of the flotation machine was amalga- 
mated and sold to the mint, and concentrates produced were sold to 
the Leadville smelter. A 1-ton lot of ore was shipped from a prospect 
in the district. 

Kerber Creek district (Bonanza).—Lessees on the Rawley mine 
shipped 892 tons of silver-lead-copper ore to smelters in 1936. Simi- 
lar ore was shipped from the Jupiter and Whale claims, both small 

roducers in 1936, and one lot of lead-silver ore was shipped from the 
altimore claim. 

Music district.—Development work was done at the Golden Treas- 
ure group for 4 weeks in July and August 1936, and a small shipment 
of gold-silver-lead-copper ore was made to the Leadville smelter. 


SAN JUAN COUNTY 


Animas districl.—The Shenandoah-Dives Mining Co. operated 
its 600-ton selective flotation mill near Silverton continuously in 1936. 
The larger part of the mill feed was gold-silver ore containing copper 
and lead from the company-owned and company-operated Mayflower 
group, which is connected with the mill by a 1%-mile aerial tram sus- 

ended across the Animas River Valley high over the Animas River. 
bon the beginning of its operations in 1928 through 1934 the company 
treated only ore from its own properties, but in 1935 it began to accept 
custom ores from a few neighboring mines for concentration, and in 
1936 the company installed sampling equipment and offered its 
milling facilities to & larger number of operators. Mines supplying 
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most of the custom ores, in order, were: Pride of the West, North 
Star-Sultan, Green Mountain, Vertex, Little Fannie-Philadelphia 
group, Treasury Tunnel (Ouray County), Coming Wonder, and King. 
Besides carrying on its mining and milling operations, the Shenandoah- 
Dives Mining Co. contracted with the American Smelting & Refining 
Co. to drive a 3,000-foot crosscut from the main haulage adit of the 
Shenandoah-Dives property to the Silver Lake group, owned by the 
American Smelting & Refining Co. 

At the Old Hundred property, the Old Hundred Gold Mining Co. 
in January, February, and March, 1936, drove 700 feet of drifts and 
raises and constructed a 1,500-foot aerial tramway from the mine to 
the mill in Cunningham Gulch. Other work done included repairing 
the mill building, installing a new crusher, and providing facilities for 
tailing disposal. The mill was operated 60 days and treated 5,590 
tons of ore taken out in development operations. The mine was 
closed March 22, 1936. Other producers in the Animas district 
included the Champion group, Bill Young, Mabel, Peerless, and Queen 
City. A little placer gold was recovered by sluicing at the Iron 
Magnet mill site. 

Eureka district—Producing mines in the Eureka district in 1936 
were the Brooklyn group, operated continuously, and the Robert 
Bonner group, operated from July 15 to November 15. The Sunny- 
side mine, which was equipped with a 1,000-ton selective flotation 
mill and was an important producer of gold, silver, copper, lead, and 
zinc before it was shut down on September 30, 1930, remained idle 
in 1936. 

Ice Lake Basin district.—Two lessees working at the Bandora group 
from May 25 to November 15, 1936, shipped 137 tons of gold-silver- 
lead ore to the Leadville smelter. 


SAN MIGUEL COUNTY 


Iron Springs district (Ophir).—Only small tonnages of ore mined 
in 1936 were shipped to smelters from the Iron Springs district; but 
due to increased metal prices late in 1936 a sizable tonnage of low-grade 
middlings, containing chiefly silver and lead but also some gold and 
copper and formerly stacked at the old Carbonero mill, was shipped 
to smelters in Colorado and Utah. At the Butterfly-Terrible group 
285 feet of development work were done in the mine, and one lot of ore 
was shipped to the Leadville smelter. The mill was repaired and 
made ready for operation, which is planned for 1937. Other producers 
in 1936 included the Carribeau, Gold Bar, Montezuma, New Domin- 
ion, and Silver Bell. 

Lower San Miguel district (Sawpit, Vanadium).—A few lots of gold- 
silver-lead ore were shipped to smelters from the Lizzie and J. L. lode 
properties in 1936, and some gold was recovered at small placers along 
the San Miguel River and its tributaries. 

Mount Wilson district.—The Polar and Silver Pick mines were oper- 
ated on a small scale during part of 1936, and each yielded small lots 
of high-grade gold ore, all of which was sold to smelters. 

Upper San Miguel district.—The Smuggler Union group was oper- 
ated continuously in 1936 and again yielded the bulk of the output of 

old, silver, and lead from San Miguel County. "The ore was treated 

y amalgamation followed by gravity and flotation concentration in 
the 300-ton mill connected with the mine by a 3,000-foot aerial tram- 
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way. On December 15, the Veta Mines, Inc., acquired operating 
control of the property and proposes to explore geologically selected 
zones extending to the sedimentary formations approximately 700 
feet below the present workings. 'The San Juan Metals Corporation, 
in its fourth season of operating its 400-ton flotation-gravity concen- 
tration mill on old tailings 1 mile east of Telluride, was active from 
May 12 to October 20, inclusive, and treated 22,405 tons yielding 
gold-silver-lead copper concentrates which were shipped to the Lead- 
ville (Colo.) and Garfield (Utah) smelters. 'The 50-ton amalgama- 
tion-gravity concentration mill erected in 1935 at the Mammoth 
group was crushed by a snow slide in February 1936 and was not 
rebuilt during the year. Construction work ona 150-ton flotation- 
concentration mill at the Alta-St. Louis group was begun in the latter 
part of 1936. A clean-up at the site of the old Alta mill that burned 
down yielded 35 tons of gold-silver-lead ore which was shipped to the 
Leadvile smelter. Other producers in the Upper San Miguel dis- 
trict in 1936 included the Cimarron dump, Grace, Lucky Strike (small 
milling operation on old tailings), Laura (equipped with a 15-ton 
amalgamation-gravity concentration mill), Royal, and Savage. 
Sluicing along the San Miguel River below Telluride yielded small lots 
of placer gold. 
SUMMIT COUNTY 


Breckenridge district. —The Continental Dredging Co. operated its 
electrically driven floating dredge on Blue River intermittently for 
238 days in 1936 and handled 622,400 yards of gravel. The dredge 
has a capacity of 4,000 cubic yards per 24 hours and is equipped with 
88 buckets, each of 7%-cubic-feet capacity. The Tiger Placers Co. 
dredge at Breckenridge was idle throughout 1936. A power shovel, 
trommel screen, and sluices were operated from May 20 to August 10 
at the Bemrose-Bostwick placer in Hoosier Gulch, and similar equip- 
ment was used by Miller & Nelson in French Gulch. Hydraulicking 
and drift mining at placers on French Gulch and sluicing operations 
oue and Swan Rivers, Georgia Gulch, and Farncomb Hill yielded 
gold. | 

Zinc-lead ore was shipped in 1936 from the Royal Tiger property 
to the custom concentrator of the United States Smelting, Refining & 
Mining Co. at Midvale, Utah. A 50-ton gravity-concentration mill 
equipped with a 4- by 4-foot ball mill, a rag table, a two-compartment 
Hartz jig, and three No. 6 Wilfley tables was built 5 miles east of 
Breckenridge to treat ore from the Carbonate mine, from which a 
3,000-foot aerial tramway was constructed to transport the ore from 
the mine to the mill. 'The mill was operated for only 7 days in 1936, 
when snow and cold weather closed the mine. Ore was shipped to 
the Leadville smelter from the Arctic, Bemrose-Bostwick (producer 
from both lode and placer operations), Blue Flag, Blue Jay, Briar 
Rose, Dunkin, Fredonia, Jumbo, Mountain Mary-Frigidare, Ohio, 
and two other properties. 

Montezuma district.—In 1936 ore was Ve from the Bullion, 
Burke group, Florado-Sts. John group, and Silver King mine to the 
Leadville smelter. 'The Florado Mining Co. shipped a car of zinc- 
lead ore to the custom concentrator at Midvale, Utah. 

Ten Mile (Kokomo, Robinson) district. — Producing mines in the 
Ten Mile district in 1936 were the Connors Bonanza, Delaware, Gold 
Crest, Kokomo, and Payrock. 'The Wilfley mill at Kokomo was 
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operated for a short period on ore from the Delaware. The ore 
shipped from the Payrock was concentrated in the Bryant custom 
mill near Leadville. A portable screening and washing plant fed 
by a Diesel power shovel was installed late in 1936 at the McNulty 
placer on McNulty Gulch where the gulch enters the 'Ten Mile River 
Valley. The plant was operated for a short period before the season 
closed, but the gold recovered was not sold in 1936. 

Wilkinson district.—Two prospectors placering in the Wilkinson 
district recovered a little gold in 1936. 


TELLER COUNTY 
CRIPPLE CREEK DISTRICT 


The output of the Cripple Creek district in 1936 was 607,690 tons 
of mine and dump siliceous sulphotelluride gold ore yielding, in recov- 
ered metals, 141,456.46 fine ounces of gold and 16,541 fine ounces of 
silver, compared with 460,448 tons yielding 124,287.66 ounces of 
gold and 13,287 ounces of silver in 1935. addition, placer dust 
and specimen gold originating in the district and sold to assayers, 
refiners, and the mint in 1936 by operators, specimen collectors, and 
others aggregated 151.74 fine ounces. 

The Golden Cycle mill at Colorado Springs (operations described 
under El Paso County) purchased 494,566 tons (81.4 percent) of the 
district output of ore in 1936. The mill is owned and operated by 
the Golden Cycle Corporation, which also owns several mines in the 
district and the Midland Terminal Ry., which transports virtually all 
the ore received at the mill from the Cripple Creek district. Treat- 
ment rates in effect in 1935 at the Golden Cycle mill were given in 
Minerals Yearbook, 1936 (pp. 271-272). The same rates for treating 
the ore were continued in 1936, but in October the company, seeking 
to improve the grade of ore offered, instituted a new system for gold 
payments, under which it raised the price paid for gold in ore carrying 
a high gold content and lowered it for ore carrying 0.18 ounce of 
gold and under per ton. 

The Cripple Creek Milling Co. purchased under contract all the 
ore produced from mines and dumps owned by the Stratton-Cripple 
Creek Mining & Development Co. (Stratton Estate) for treatment 
in its 500-ton flotation-roast-cyanidation mill on Globe Hill. The 
company also purchased on open schedule part of the production of 
various independent operators in the district. Operated at reduced 
capacity throughout 1936, the mill treated 92,424 tons of ore. In 
January 1937 it was shut down and up to the time this report was 
written (May 25, 1937) was still idle. 


MINES REVIEW 


The total number of producing mines, dumps, and prospects in the 
Cripple Creek district in 1936 was 122, including each of several sepa- 
rately operated mines under one general management. Production 
was made from mined ore at 91 mines and prospects. The three 
largest producing companies, in order of metal output, were the 
United Gold Mines Co., an operating and holding company for 
property scattered throughout the Cripple Creek district; the Cresson 
Consolidated Gold Mining & Milling Co.; and the Golden Cycle 
Corporation-Ajax Operations (formerly tbe Granite group). 
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The annual report of the United Gold Mines Co. for the 10 months 
ended October 31, 1936 (dated Dec. 20, 1936), contains the fol- 
lowing report of the mine superintendent. 


Aztel.—L. W. Reiter of Denver, who has a lease on the Axtel, is working through 
the Solomon shaft and is preparing to sink the shaft, starting January 1, 1937. 
He expects to sink an additional 100 feet. One set of split-check sublessees is 
operating and making & small production of low-grade ore. 

Both the Fairview and Londonderry have been idle during the entire year. 

The Patti Rosa has been extensively developed during the past year by the 
Tennessee Mines, Inc., and they have discovered a large body of medium-grade 
ore, and they are making a production of about one railroad carload per day. 
They haven't yet determined the length and width of the ore shoot. 

Bonanza.—' he Bonanza is under lease to the Golden Cycle Corporation, and 
this company has driven a crosscut to the Bonanza vein and drifted on the vein 
for a distance of about 100 feet. An ore shoot of very good grade about 30 feet 
long has been opened, and no doubt when this is developed it will be & source of 
production for the year 1937. 

Coriolanus.—Very little work was done on this property during 1936. 

Deadwood.—The Deadwood and Trachyte are being operated by the Gold 
Bullion Mines, Inc. This company has conducted an active campaign of develop- 
ment and has opened many ore shoots which will make the property very productive 
during the coming year. 

Findley and Shurtloff.—The larger part of these properties is under lease to the 
Golden Conqueror Mines, Inc., and they have recently discovered a new ore shoot 
on the 10th level of the Burns shaft on Shurtloff ground. The vein is in virgin 
ground, is of medium-grade ore, and has been opened for a distance of about 100 
feet. As the ore is wider than the drift, the width has not yet been determined, 
but a cut-out has been started, and after chutes have been built the walls will be 
prospected to determine the width. Both breasts of the drift contain good ore. 

This is one of the most important developments of the year on the United Gold 
Mines Co.’s properties. 

Hardwood.—Stocklacey and associates are operating on the north end of this 
property and have made a small production of low-grade ore. 

ull City.—The lease of the Hidalgo Gold Mines, Inc., was purchased by the 
ee od Mines Co., and the property is now being operated on company 
account. 

May B.—No work of any consequence was done on this property during the 
year. 

Porlland.—The result of operations for the year 1936 on the Portland group has 
been fairly satisfactory. The group includes the Last Dollar, Portland No. 1 
and 2 shafts, operated by the company with the lessees working on split check, 
and the Independence, Colorado City, Portland No. 3, Ocean Wave, and & number 
of shallow shafts and surface workings which are leased to independent lessees. 

The production from dumps for the first 5 months of the year averaged about 
one railroad car a day, but has steadily decreased since then until at present it is 
about 10 cars a month. 

Operations at the Portland No. 1 and Last Dollar shafts have shown a sub- 
stantial operating gain during the year, and Portland No. 2 operations have 
shown a small operating gain. 

The lessees working the outlying properties have produced a considerable 
tonnage of ore, some of which has been of excellent grade. Portland No. 3, operated 
by Community Gold Group No. 1, Inc., has produced a number of shipments 
which ran between 1.00 and 2.00 ounces per ton. The Colorado City shaft, 
operated by Colorado Gold, Inc., produced a steady tonnage of medium grade 
throughout the year. The Independence, under lease to Newstrom & Co., in the 
year ended November 1, 1936, produced a total of 138 carloads of ore with & gross 
value of $23,439. A number of shallow workings, both through shafts and in 
open-cuts, have produced some fairly good ore as well as a fair tonnage of low-grade 
ore. The royalties from these operations add to the income of the company. 

At the Last Dollar, an excellent grade of ore has been obtained from workings 
on the Hawkeye flat vein, some shipments having settled at a value of better 
than 4.00 ounces, or over $120 per ton. A large tonnage from the syenite vein 
stopes was shipped from the 500- and 600-foot levels of the same mine. The 
average value of this last ore is between $6.00 and $7.00, but it is cheaply mined 
and can be handled at a small profit. 

The profitable production at Portland No. 1 came from ore developed on the 
Diamond and Independence veins on the 400- and 500-foot levels and from the 
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“breccia vein" and Bobtail vein on the 600-foot level. All of the above ore was of 
excellent grade. It is interesting to note that all of it came from areas which were 
supposedly worked out. Inasmuch as this ore has been found in old stoped 
areas which have settled and show considerable crushing at some points, the mining 
of the ore has been difficult and slow. 

Other operations have produced some tonnage from No. 1 shaft, notably a 
lessee operation on the 600-foot level. Ore pulled from the caved No. 2 Portland 
stope has run 1 ounce per ton consistently, after screening. A production of a 
car of screenings and several cars of coarse ore (low grade) has been made from 
this lease each month. 

The only profitable production from No. 2 Portland shaft has been from 
lessee's operations on the vein above 1,700, situated north and east of No. 2 shaft. 
A number of good shipments have been made from small stopes 50 feet or more 
above the 1,700-foot level. One shipment of screenings ran 3.62 ounces, or over 
$100.00 per ton. Several others ran more than 2 ounces per ton. 

Ore from a stope on the Wisconsin vein on 1,700, from the “breccia vein" on 
700 and 800, returned little or no profit. The Wisconsin operation has been 
abandoned since. The low grade from the “breccia vein" was largely mined in 
prospecting work. 

During the summer and fall a considerable amount of work was done on the 
Portland surface plant to improve it &nd lessen the fire hazard. 

The old store-room building, engine room at No. 1, boiler room at No. 1, shaft- 
house building, and several old ore bins which were no longer in use, were wrecked. 
STTel oiner small buildings were built or remodeled to make them nearly 

reproof. 
he headf rame and first 30 feet of No. 1 shaft were in very poor condition and 
were repaired. The shaft was lined with concrete from surface down to bedrock, 
so that it is permanently repaired this far down. 

The Portland compressor plant was in a very poor location at No. 2 shaft. It 
was difficult to get supplies in and make repairs. The building has been in danger 
of being covered up by tailings from the old mill on top of the hill, and sand 
blowing around during windstorms has caused unnecessary wear on the 
equipment. 

Consequently, a new completely fireproof compressor plant has been established 
at No. 1 shaft, and is now in operation. The building is constructed of cinder 
blocks and equipped with a steel truss roof and steel doors and windows. The 
compressors are equipped with air filters now, and this should add materially 
to their life. 

The unused buildings at No. 2 shaft are also being torn down, 22 sets of lessees 
are working through company-operated shafts, 5 sets through the Independence, 
and 14 sets are working elsewhere on the property exclusive of dump lessees. 

Rose Nicol.—The company is operating on the 8th level of the Rose Nicol 
mine, and is making quite a large production of low-grade ore. 

A raise from the 17th to the 14th level of the Cresson mine was completed, 
and in this raise they have four sublevels, all of which are producing a good grade 
of ore from Trail ground. This has been the best source of production for the 
United Gold Mines Co. during the past year, and Mr. William Petrie deserves 
much credit for this work. 

Vindicator and Theresa.—The Theresa has been operated exclusively by split- 
check lessees, and during the year the United Gold Mines Co. has received a 
nice profit from this operation, and the mine looks quite promising for the coming 
year. 

Since the first of the year 1936 the Vindicator has conducted a campaign of 
development on the 21st level. Pumps to take care of 1,500 gallons of water 
per minute were installed in January 1936, and since that time about 1,200 feet 
of drifting and crosscutting has been done on company account. 

The La Bella vein was encountered and an ore shoot opened for & distance of 
135 feet. This was stoped out on company account, but, due to the fact that the 
ore was very low grade, this was not a profitable operation. Since that time the 
level has been turned over to split-check lessees and an ore shoot on the Lilly vein 
eebe? 2,100 and 2,000 has been discovered, which is being worked profitably by 

ade o 

Miles Fleetwood and associates have opened an ore shoot on what is presumed 
to be the Carr vein for a distance of about 125 feet, and they have values in both 
the north and south breasts. This has all indications of being a profitable opera- 
tion for both the company and the lessees. In fact, there is, from all appearances, 
a bright prospect for the Vindicator for 1937. 
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Total production of property— United Gold Mines Co. 


Net tons 
Ore mined before eopsolldation. lll lll nnn eee ee 26, 310 
Production under operation of the United Gold Mines Co................... 1, 460, 651 
Total to Dec. 31, 1936 1.. LL c lll Ll ll LL Ll ll ll llle lll 1, 486, 961 


! Company report covers total production to Oct. 31, 1936. Figures for November and December added 
by the staff of the Bureau of Mines from information furnished by the United Gold Mines Co. 


Production of the United Gold Mines Co.—Company ore in 1936 ! 


Company A verage Number 
Mine Net tons | Gross value ore cash  |gross value| of cars 
receipts per ton shipped 


E x9 i 


NA Lc llle... 13, 058 $60, 374. 16 $21, 902. 44 $4. 62 393 
Rose Nicol.....................-..--.- 5,578 112, 832. 09 76, 114. 59 20. 23 214 
Hull Clty en eee A 1, 173 4, 997. 1, 453. 27 4. 26 30 
Portland EE 859 3, 85 1, 661. 80 4.61 16 
Theresa. ee re eee ees tus 137 262. 46 |.............. 1.91 4 

20, 805 182, 429. 61 101, 132. 10 8. 77 666 


3 Published report covers 10 months only: Figures for November and December added by the staff of the 
Bureau of Mines from information furnished by the United Gold Mines Co. 


Production of the United Gold Mines Co.—Lessee ore in 1986 ! 


Average 
Royalties | Lessees' Number 
Group Net tons | Gross value | ‘received | receipts value per of cars 
n 

Vindicator.......................- 26,338 | $216,316.37 | $56,986. 17 | $64, 438. 57 $8. 21 780 
Theresa..........................- 15, 049 167, 550.96 | 44,820.94 | 56,227.58 11. 13 484 
Rose Niícol.......................- 8, 892 69, 482. 59 9,394.35 | 25, 046. 61 7.81 277 
Hull City E 3, 774 21, 322. 69 8, 978. 48 4, 424. 49 5. 65 126 
Portland ...-..-------------------- 23, 867 244, 076. 56 | 54,431.22 | 85,421.05 10. 23 809 
Last Dollar....................... , 643 168, 468.21 | 43,658.86 | 48, 668. 77 8. 16 582 
Deadwood group................. 14, 238 142, 793. 85 | 13,870.68 | 62,903.90 10. 03 438 
Londonderry group............... 1, 619 16, 613. 70 1, 505. 21 7, 419. 07 10. 20 52 
Hardwood group.................. 6, 656 73, 664. 24 5, 689. 74 | 33, 353. 22 11.07 194 
Ep A A 4, 476 14, 980. 03 288. 52 6, 307. 86 3.35 65 
W.P.H.gI0UD......——-- ene 2, 169 9, 055. 03 521. 33 1, 839. 02 4.17 46 
Bonanza group................... 2, 452 59, 408. 01 8,032. 66 | 32, 322.18 24.23 74 

130, 173 | 1, 203, 632. 24 | 243, 184.16 | 428, 372. 32 9. 25 3, 907 


! Published report covers 10 months only. Fi for November and December added by the staff of 
the Bureau of Mines from information furnished by the United Gold Mines Co. 


The annual report of the Cresson Consolidated Gold Mining & 
Milling Co. for the 12 months ended December 31, 1936 (dated Feb- 
ruary 15, 1937), says: 


During the 12 months 61,563 dry tons of ore were shipped on company account 
of a gross value of $465,411.88, averaging $7.56 per ton; the returns, less trans- 
portation and treatment of $219,901.86, were $245,510.02, giving the ore a net 
value of $3.99 per ton. The company received as additional income the sum 
of $1,123.54 interest on bank deposits and notes, and $192,956.18 net rovalty on 
58,215 tons lessee ore, in addition to $1,541.67 dividend from the Elkton Co., 
making a total of $441,131.41, with total expenses of $342,104.21, resulting in a 
net gain from operations of $99,027.20. 

During the past year the development on your property has been encouraging. 

On the upper levels some large low-grade stopes were opened and small chutes 
of better ore. 

The water was pumped from the eighteenth level. New work on this level 
has opened 100 linear feet of ore which is above average grade and gives promise 
of having considerable width. In places it is now 12 feet wide and ore in both 
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walls. Other development on this level is being pushed. The water has fallen 
off in volume pumped. 

The Dante and Gold Sovereign claims were operated by lessees, who shipped 
& large tonnage of low-grade ore. 


Development 
Drifts and crosscuts: Feet Fed 
COMPANY orae e pau AU eg 4, 503 
ICD MEE" 4, 087 
8, 590 
Raises and winzes: 
COmpshy cuoc RE esa seca LL LEE 741 
Ee 1, 936 
2, 077 
d Re EE 11, 267 


The 18th level, the first level below the Roosevelt Tunnel, was unwatered in 
September 1936. This level had not been worked since June 1929. Before any 
development work could be undertaken, a large amount of retimbering and clean- 
up work was necessary to reach all parta of this level, which was found to be in 
very bad condition. This work is still being carried on. 

The most encouraging development on the property, at the present time, is 
the 18th level development work, since the level was unwatered, which has 
resulted in the opening of two bodies of medium-grade ore. Work has not 
progressed far enough at this time to estimate their tonnage or value, but they 
look very encouraging. 

Development of the upper levels has opened small bodies of ore on the 17th, 
14th, 13th, 12th, and 9th levels. A small ore body of very good grade has been 
opened between the 12th and 13th levels. 

Twenty-six sets of split-check lessees are at present working through the Cresson 
shaft, most of whom are producing some ore. In addition, the Dante and Gold 
Sovereign shafts are under lease on a graded royalty basis. Both these lessees 
ai done considerable development work and shipped a large tonnage of low- 
grade ore. 

At the present time, the most favorable outlook for new ore seems to be on the 
deeper levels. 

The average cost per ton shipped by company and lessees during 1936 was 
$2.85, on a total of 119,779 tons. 


Per ton 
Federal taxes. dais $0. 161 
State and county taxes. 2. 2 2c c Lc cL LLL oo . 105 
TNBUPAN EE . 086 
Salaries of officers___._______._______________________- . 050 
Colorado Springs office___.__....-_.__-__---____-__-__-- . 028 
Mining operations. ooo. 2. 315 
¡ii EEN . 078 
2 WEE . 027 


340 MINERALS YEARBOOK, 1937 


Production of the Cresson Consolidated Gold Mining & Milling Co., Colorado, 1908 
to Dec. 31, 1936 


Dry short Freight and 
Period tonis Gross value treatment Net value 
ed to Dec. 31, 1935........................ 2, 350, 979 | $37, 776, 158. 81 | $11,811, 172. 30 | ! $25, 964, 986. 51 
Company ore...-..-....-.------------- 01, 563 465, 411. 88 219, 901. 86 245, 510. 02 
Lessee 0re................ LL lese lll. 58, 215 663, 831. 65 251, 851. 91 411, 979. 74 
1908 to Dec. 31, 1936................-..----- 2, 470, 757 38, 905, 402. 34 12, 282, 920. 07 26, 622, 476. 27 
Average | Average 
Royalties |, mount paid 
gross net 
Period pend lessees value value | Dividends 


per ton | per ton 


——————— |——Ó—MMÀ | ————— |—— |———— 


1903 to Dec. 31, 1995...55 222: 222a E VE $16. 06 $11. 04 ($12, 857, 072. 50 


1936: 
COMPANY -OF6 EE E, WE 7. 56 3.99 |. i 0- 
Eeer EEN $192, 956. 18 | $219, 023. 56 11. 40 7.08 109, 800. 00 
1903 to Dec. 21, MAA A Re REUS 15. 75 10. 78 |312, 966, 872. 50 


! The company annual ropori for for 1935 gave $25,952,895.85, which was corrected by letter from the company 
dated July 23, 1936, to read $25,964,986. i 


3 Represents 33.33 percent of the eae vale and 48.71 percent of the net value. 


The annual report of the Golden Cycle Corporation dated March 10, 
1937, for the calendar year ended December 31, 1936, contains the 
following paragraphs regarding the corporation’s mining operations in 
the Cripple Creek district. 


The shaft on the Ajax has been sunk from the 21st level to the 24th level, 375 
feet, and is now being continued to & depth of 500 feet below the 21st level, where 
a pump station will be made. From this station a crosscut will be made to cut 
the Mohican, New Market and Little Montana veins. The Mohican has been 
disappointing on the 22nd and 23rd levels, but New Market has higher values on 
23rd than on 21st level. The cost of sinking was increased by a large flow of water, 
and the mine showed only $12,958.46 net gain for 1936, after depreciation and 
depletion. However, there is & large amount of developed ore which is being 
mined and shipped, and we hope 1937 will show & substantial profit. 

The Anchoria-Leland has shown a gain for 1936 of $10,154.81 net, after depre- 
ciation and depletion, and on the 300 level has opened an ore shoot of good value 
225 feet long. Also one lessee has a large stope of low-grade ore. 


Data for the following table were taken from the annual reports 
for 1936 issued by the three companies named. 


Production in 1936 


Company Net tons | Gross value} Royalty : 
per ton 
Dr. Jack Pot Mining Co.................... 14, 317 | $70, 356. 84 H 91 
Empire Lee Mining Co..................... 21, 453 | 121, 055. 47 5. 64 
The New Gold Dollar Mining Co........... 3,872 | 29,457.27 7. 61 


Nearly all the output from the Stratton Estate was made by com- 
panies and individuals that leased the various mines under the royalty 
system &nd conducted their own operations, either mining on com- 
pany account or subleasing to split-check lessees.‘ The largest pro- 

4 Under a split-check lease, the operating company furnishes the hoisting power, explosives, timber, and 


all other supplies and the lessee provides the labor; the net proceeds from the mill (not including royalty) 
are divided equally between the two. 
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ducers of gold, in order, were the Logan mine, Orpha May, Geneva, 
Moon Anchor, American Eagles, Specimen, and Los Angeles. Among 
other producers were the Abe Lincoln mine, Block 98, Longfellow, 
Porcupine, and War Eagle. The total development work done at all 
properties on the Stratton Estate during 1936 was 14,311 feet, of 
which 10,779 feet were done by the two largest producing companies— 
the International Gold Producers, Inc., and the Orpha May Mining 
Co. After the closing of the Cripple Creek mill in January 1937 ores 
Írom the Stratton properties were again shipped to the Golden Cycle 
mill at Colorado Springs. 

The Cameron Gold Mines, Inc., continued production from the 
Cameron Townsite and Pinnacle group throughout 1936. Develop- 
ment work done comprised 100 feet of sinking on the main Cameron 
shaft and 1,456 feet of drifts and crosscuts. The Hidalgo Gold Mines, 
Inc., shipped ore continuously from the El Paso group, in which it 
has the controlling interest, and the Victor mine (Smith-Moffat 
Mines Co.) operated under lease. Approximately 3,000 feet of drifts 
and crosscuts were driven at the El Paso group. Lessees operated the 
Elkton group continuously. The Elkton Co. acquired the property 
of the Raven & Beacon Hill Gold Mining Co. in Arequa Gulch, com- 
prising about 21 acres adjoining the Elkton property. W. D. Wade & 
Co. shipped a large tonnage of dump ore from the Empire Lee property. 
Thomas Kavanaugh operated his cyanide leaching plant at the 
Iron Clad mine continuously. The Blue Moxie Gold Mining Co. 
reopened the Blue Bird mine, beginning development work in the 
mine dnd 10 and shipments of ore later in the year. The Winfield 
Mining Co. operated the Queen Eon most of the year and shipped 
the ore produced to the Cripple Creek mill. The Joe Dandy Mining 
Co. repaired the shaft and buildings and started development work 
&t the Joe Dandy mine, from which lessees shipped ore during part 
of the year. 

Among other producers in the Cripple Creek district in 1936 were 
the Acacia Gold. Mining Co. (Morning Star and North and South 
Burns), Amanda, Atlas Gold Mines Co. (Midget-Bonanza King), 
Black Belle, Caledonia, Commonwealth Gold, Inc., Delmonico, 
Economic mill dump, Forest Queen, Free Coinage Gold Mining Co., 
Friday, Golden Conqueror Mines, Inc., Hiawatha, Index group, 
Jerry Johnson, LeClair Consolidated Mines Co. (Mary McKinney), 
Ramona, Reba Lee Mining Co. (Mohawk), Requa Savage group, 
Rigi group, Rubie, Sangre de Cristo Tunnel, Santa Rita Mines Co., 
School Section 16, Strong Mining Co., Teutonic, Unity Gold Corpora- 
tion (Katinka group), and Volcano. 
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GOLD, SILVER, COPPER, LEAD, AND ZINC IN THE EASTERN 
AND CENTRAL STATES 


(MINE REPORT) 
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The output of gold, silver, copper, lead, and zinc from mines in 
the Eastern and Central States increased in 1936. The advances in 
gold and silver were not large, but copper increased more than 17,000 
tons, lead nearly 17,000 tons, and zinc nearly 39,000 tons. Owing to 
the higher prices for copper, lead, and zinc, the total value of the 
metal output was much greater in 1936 than in 1935. There were 
no new large producers ofa copper, lead, or zinc in 1936, but most of 
the larger operators expanded their output. 

Calculation of value of metal production.— The value of metal pro- 
duction herein reported has been calculated at the prices givon in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, to 
January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, 
the yearly average weighted United States Government price!; and 
in 1935 and 1936 at $35 per ounce, under authority of the Gold Reserve 
Act of January 31, 1934. "The silver price in 1932 and 1933 1s the 
average New York price for bar silver; in 1934, the Treasury buying 
price ($0.64646464+ per ounce) for newly mined silver; and in 1935 
and 1936, the yearly average weighted Treasury buying price for 
newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 


Prices of gold, silver, copper, lead, and zinc, 1932-36 


—————— | —O—— d ———M— |————— |—M——— 


Per fine Per fine 


ounce ounce Per pound | Per pound | Per pound 
EE 1$20.67+| $0. 282 jo. 063 DU $0. 030 
xs PCM TRE EE 25. 56 . 50 , 004 . 037 . 042 
NOE NET DUM CERRO 34. 95 3.640 4- . 080 . 037 . 043 
ee ee 35. 00 71875 . 083 040 044 
1936 ECON aN NOR REA SE 35. 00 1145 . 092 046 050 
1 $20.671835. 2 $0.64646464. 


1 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 per 
ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U.S. Government fluctuat- 
ing price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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Number of lode and placer mines producing and yield of gold and silver in the Eastern 
States, 1935-36, by States 


Number of mines | Gold (fine ounces) | Silver (fine ounces) 


State 
Lode Placer Lode! Placer 

1935 
BIN TT EEN 3 2 401 |.........- 
e eet 0 30 64 10 
New Jersey.............-..- 2L eee AA E E WEE EE 
New A 2 (AAA EE, VE 21. 750 |.......... 
North Carolina........................... 15 17 7, 578 6 
Pennsylvania. ..................-...--.--- T lisis bose 5,843 |.........- 
South Carolina..........................- 8 12 1, 109 8 
Tennessee... .-.-..------- een ween ee ne e EE 47.151 |]... 
Led ie 3 3 52 3 
44 64 1 83, 948 27 

1936 
A EE | EE 869 |.......... 
EIERE 2 35 17 11 
Nr lada Pd EE y «5 SE 
New JerseY cL ll lllrl.. AA A A AE ER 
New York._.......--.---.-.---- oe nee » 4| oc. EE IMS 18, 251 |.......... 
North Carolina. .......................... 9 9 5,572 3 
Denngvlvania 2... y A 8, 118 |.......... 
South Carolina.......................-.-- 5 49 1 
Tennessee.............. Le e cce ccr ceres DO: escecaaecs 50, 330 |.......... 
VIPS ue dence usce M Du Lc i Sia 3 95 1 
30 47 1 83, 334 16 


11935: Dry and siliceous ores (48,275 tons) yielded 7,417.41 ounces of gold and 2.244 ounces of silver, cop- 
per ore (666,667 tons) yielded 603 ounces of gold and 54,057 ounces of silver, lead-zinc ore (543,218 tons) yielded 
21,804 ounces of sil ver, pyritiferous magnetite ere (1,048,702 tons) yielded 745 ounces of gold and 5,543 ounces 
of silver, and zinc ore (1,293.779 tons) yielded no gold or silver; 1936: Dry and siliceous ores (63,577 tons) 
yielded 8,622.76 ounces of gold and 2,231 ounces of silver, ler ore (681,931 tons) yielded 525 ounces of gold 
and 53,248 ounces of silver, lead-zinc ore (788,336 tons) yielded 19,737 ounces of silver, pyritiferous magnetite 
ore (1 din tons) yielded 890 ounces of gold and 8,118 ounces of silver, and zinc ore (1,450,815 tons) yielded 
no gold or silver. 


Gold.—The output of gold in the Eastern States was 10,377.10 fine 
ounces in 1936—only 886.44 ounces more than in 1935. "This rela- 
tively small increase is disappointing when compared with the large 
gains in most of the Western States. Gold derived from siliceous 
ores increased from 7,417.41 to 8,622.76 ounces and that from the 
refining of copper bullion from 1,350 to 1,415 ounces, but the yield 
from placer mines decreased from 725.25 to 339.34 ounces. Four 
mines—one each in Alabama, Maryland, North Carolina, and Virginia— 
produced more than 76 percent of the total gold recovered in the 
Eastern States in 1936. Yields of gold were reported from 24 lode 
mines and 47 placers in 1936 compared with 37 and 64, respectively, 
in 1935. None of the placer mines in 1936 yielded as much as 100 
ounces of gold. The estimated output of gold in the Southern 
Appalachian States from 1799 to 1936, inclusive, is recorded as 
2,504,936 fine ounces valued at $52,128,885. 

In 1936, 63,577 tons of siliceous ore (from mines in Alabama, 
Georgia, Maryland, North Carolina, South Carolina, and Virginia) 
were treated, of which 63,009 tons were treated at gold and silver 
mills and 568 tons (mainly from North Carolina) were shipped 
crude to smelters. Gold concentrates amounting to 2,262 tons 
shipped to smelters yielded 6,362.28 ounces of gold, whereas bullion 
from gold milling plants yielded only 1,674.28 ounces of gold. Copper 
concentrates shipped to smelters yielded 1,250 ounces of gold. In 
1935, 48,275 tons of siliceous ore were treated, of which 19,987 tons 
went to gold and silver mills, 2,831 tons were shipped crude to smelters, 
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and 25,457 tons were sent to all-flotation mills. Crude siliceous ore 
shipped to smelters yielded 586.20 ounces of gold in 1936 compared 
with 2,351.61 ounces in 1935. 

No mines in the Central States yielded any gold in 1936 or 1935. 

Suver.—Of the silver (83,350 ounces) produced in the Eastern 
States in 1936, 16 ounces came from placer bullion, 145 ounces from 
bullion recovered at gold and silver mills, 71,569 ounces from concen- 
trates smelted, and 11,620 ounces from crude ore shipped to smelters. 
Siliceous ores yielded 2,231 ounces, placer mines 16 ounces, lead-zinc 
ores from New York and Tennessee 19,737 ounces, and copper ore 
53,248 ounces; the rest of the silver came from copper concentrates 
recovered by flotation from pyritiferous magnetite ore. 

The production of silver in the Central States in 1936 totaled 
165,500 ounces. The output in Illinois (1,780 ounces) came from 
galena concentrates recovered in milling fluorspar, and that in Mis- 
souri (163,720 ounces) was from the refining of lead bullion, slags, 
and skimmings recovered from the lead ores of southeastern Missouri. 

Copper.—The mine production of copper in the Eastern States was 
22,907,700 pounds valued at $2,107,508 in 1936 compared with 
20,813,111 pounds valued at $1,727,488 in 1935. The output of 
copper from Tennessee mines increased about 2,000,000 pounds and 
that from Pennsylvania about 600,000 pounds. The Bureau of 
Mines is not at liberty to show the copper production by States. 
The gold concentrates shipped to smelters from Alabama and North 
Carolina yielded small quantities of copper, but most of the copper 
was derived from copper ore mined in North Carolina and Tennessee 
and from copper concentrates recovered from Pennsylvania pyri- 
tiferous magnetite ore mined for its iron content. The output of 
copper from gold concentrates in 1936 was 67,900 pounds. The 
copper ore yielded about 0.008 ounce of gold and 0.08 ounce of silver 
to the ton of crude ore. The copper concentrates from the magnetite 
ore contained about 25.6 percent copper and about 0.10 ounce of 
gold and 0.91 ounce of silver a ton. 

The copper output of the Central States came from copper ore from 
Michigan and lead ore from Missouri; no copper ore was shipped 
from Missouri in 1936 or 1935, and the copper reported was de- 
rived from the treatment of residues from lead smelted. The output 
of refined copper in Michigan increased from 64,108,689 pounds in 
1935 to 95,968,019 pounds in 1936, whereas the average recovery per 
ton of rock declined from 46.6 to 29.8 pounds. 

Lead.—The lead produced from mines in the Eastern States in 
1936 came from lead-zinc ores from the Austinville mine in Virginia, 
the Balmat mine in New York, and the Embree mine in Tennessee; 
a little lead was reported produced in North Carolina in 1936. Ship- 
ments of galena concentrates totaled 9,199 tons and yielded 5,996 
tons of lead—1,014 tons more than the yield in 1935. 

The lead recovered from shipments of lead ore and concentrates in 
the Central States increased from 132,682 tons in 1935 to 148,536 
tons in 1936, due mainly to increased shipments from southeastern 
Missouri and from the Tri-State region in Oklahoma and Kansas. 
Missouri shipments yielded 110,428 tons of lead in 1936 compared 
with 97,493 tons in 1935. Recovered lead in shipments from Okla- 
homa mines totaled 25,427 tons in 1936 and 23,405 tons in 1935, and 
shipments of lead concentrates from Kansas mines yielded 11,409 
tons of lead in 1936 and 10,892 tons in 1935. Wisconsin mineg 
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produced ore yielding 904 tons of lead in 1936 and 286 tons in 1935. 
Lead production of Kentucky decreased from 132 tons in 1935 to 50 
tons in 1936, that of Illinois from 436 to 294 tons, and that of Arkansas 
from 38 to 24 tons. Mines in the Tri-State or ‘Joplin region shipped 
52,256 tons of lead concentrate yielding 38,842 tons of lead in 1936. 

Zine. —The recoverable zinc in ore and concentrates shipped from 
mines in the Eastern States was 161,740 tons valued at $17,053,710 in 
1936 compared with 158,260 tons valued at $15,789, 457 in 1935. 
Mines in New Jersey yielded nearly 90,000 tons as ‘metal or in oxide 
valued at $9,868,010. 

IN. B.—The value of the zinc in New Jersey is the estimated smelting value of 
the recoverable zinc content of the ore after freight, haulage, smelting, and manu- 
facturing charges are added.] 

Mines in New York increased their output of recoverable zinc from 
23,720 tons in 1935 to 26,941 tons in 1936. The zinc is partly from 
zinc ore and partly from lead-zinc ore. Zinc sulphide ores yielded all 
the zinc from Tennessee except that derived from about 4,280 tons of 
zinc carbonate ore mined and shipped. The recovered zinc content 
of sphalerite concentrates shipped from mines in Virginia may not be 
disclosed, but that of concentrates shipped from Tennessee and Vir- 

inia in 1936 was 44,916 tons. There was & decrease in the output 
rom Virginia but a small increase in that from Tennessee. 

Zinc concentrates shipped from mines in the Central States had a 
recoverable zinc content of 235,447 tonsin 1936 compared with 200,339 
tons in 1935. Mines in the Tri-State region shipped ore and concen- 
trates yielding 226,857 tons of zinc in 1936 (191,136 tons in 1935), of 
which Oklahoma contributed 57 percent and Kansas 35 percent. 
Stocks of sphalerite were negligible at the end of 1936. The recover- 
able zinc in shipments from Wisconsin decreased from 8,923 tons in 
1935 to 8,126 tons in 1936; it increased in shipments from Missouri 
mines from 7,263 to 18,709 tons. In 1935, all the Missouri zinc came 
from southwestern Missouri, but in 1936 a small shipment of sphal- 
erite was made from southeastern Missouri. Illinois mines shipped no 
zinc concentrate in 1936. Recoverable zinc from Kentucky increased 
from 127 to 238 tons. Arkansas shipments of zinc carbonates con- 
tinued small; the recovered zinc increased from 153 to 182 tons. 


MINE PRODUCTION IN THE EASTERN STATES 


Alabama.—The quantity of gold produced in Alabama from 1830 
to 1936, inclusive, is recorded as 46,949.37 fine ounces. "The yield in 
1936 was 4,726 ounces and was mainly that of the Hog Mountain Gold 
Mining & Milling Co.,in Tallapoosa County, 13 miles northeast of 
Alexander City, which mined and treated a out 48.5 percent of all 
the siliceous ore treated in the Appalachian States in 1936. The 
exact production of the Hog Mountain mine is not known, but the 
output from 1839 to 1915 was probably $250,000. "The mine was idle 
from 1845 to 1896; it was then reopened, a 75-ton cyanide plant was 
erected, and about 100,000 tons of ore were treated between 1896 and 
1916 when the mine was abandoned; it was not reopened until 1933. 
The sulphide ore now being mined is ‘treated at a 150-ton all-flotation 
plant first operated in February 1934. The crude ore contains about 
0.20 to 0.22 ounce of gold to the ton, with traces of copper and silver. 
The concentrates, which are shipped to the Nichols Copper Co., yield 
about 2.75 ounces of gold and 0.42 ounce of silver to the ton and 0.62 
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percent of copper. The mine and mill were operated steadily in 1936 
and a total of 310,000 man-hours was worked. The mine is equipped 
with a double-compartment shaft 215 feet deep; 1,119 feet of develop- 
ment work were done in 1936. Mining and milling methods at the 
Hog Mountain mine are given in a recent publication ? of the Bureau 
of Mines. 

The Gold Log mine 9 miles west of Talladega was not operated in 
1936. The property has been acquired by the Guy S. Amos Mining 
Co. There is a 320-foot shaft at the mine, and a 100-ton amalgamation 
and flotation plant is under construction in 1937. 

Georgia.—The quantity of gold produced in Georgia from 1830 to 
1936, inclusive, is recorded as 866,922 fine ounces. In 1936, 35 placers 
and 2 lode mines yielded a total of 449.57 ounces of gold and 28 
ounces of silver. Of the 304.26 ounces of placer gold produced, 77.57 
ounces came from mines near Dahlonega and Auraria in Lumpkin 
County, 183.51 ounces from mines near Sautee, Nacoochee, and Helen 
in White County, and the remainder from small mines in Carroll, 
Cherokee, Hall, Paulding, Rabun, Union, and Wilkes Counties. The 
larger shippers of placer gold in 1936 were the Ferey Gold Mining Co., 
Dine Gravel Co., T. J. Stevenson, and H. L. Schwalbe, all in White 
County. Gold recovered from less than 200 tons of siliceous ores 
amounted to 145.31 ounces, mainly from the Battle Branch and 
McDonald mines at Dahlonega in Lumpkin County. The Battle 
Branch mine was operated by the Southern Mineral Development Co. 
The company has a 10-stamp amalgamation concentration mill; 
ho concentrates were shipped in 1936, but about 550 feet of develop- 
ment work were done. The McDonald mine is an open-cut operation 
equipped with a 5-stamp amalgamation plant. The property of the 
301 Mining Co. at Hollysprings in Cherokee County was idle in 1936, 
but it is probable that the 12-stamp amalgamation-concentration 
plant will be operated in 1937.  Lessees of the Barlow mine at 
Dahlonega were testing methods of operating it. Other properties at 
Dahlonega controlled by Dr. Craig R. Arnold awaited construction of 
milling equipment. The Capps and adjoining properties, including 
the Crown Mountain, were acquired by O. S. Sykes, who is endeavoring 
to finance the group and construct a large mill. The Burnt Hickory 
Mining Co. of Atlanta operated a mine near Dallas in Paulding 
County and recovered some gold by sluicing; the mine was operated 
for a few months only and was closed in the fall of 1936 for installation 
of & power shovel and & machine for washing gravel. 

Maryland.—The total gold production of Maryland to the end of 
1936 is estimated at 4,135.71 fine ounces. Until 1936 no gold had been 

roduced in Maryland for many years, but in 1935 the Maryland 
ining Co. did some development work in Montgomery County and 
in 1936 was the third largest producer of gold from gold ore in the 
Eastern States. No expensive plant or buildings have been erected, 
the milling equipment consisting of & small stamp &nd amalgamation 
concentration plant built for experimental purposes. The mine is 
equipped with a 200-foot, three-compartment shaft, and ore is mined 
at the 150- and 200-foot levels. A small shipment of concentrates was 
made in 1936 to Carteret, N. J., but excessive charges for freight, etc., 
on this shipment resulted in the holding of other concentrates pending 


1Johnson, N. O., Mining and Milling Methods and Costs, Hog Mountain Gold Mining & Milling Co., 
Alexander City, Ala.: Inf. Circ. 6914, Bureau of Mines, 1936, 23 pp. 
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their treatment at the property. A considerable part of the gold was 
panned from rich ore; the ore treated at the mill ran about $17 to the 
ton; and the tailings were impounded for future treatment. The 
bullion sent to the mint was 950 fine and contained very little silver. 
The property controlled covers about 250 acres and is said to show 
numerous veins of good ore. The conservative operation of the com- 
pany has attracted considerable attention to the fact that the property 
is being worked close to the boundaries of the District of Columbia. 

New Jersey (see also note on p. 348).—The production of zinc ore 
in New Jersey in 1936 was 526,233 tons containing 89,883 tons of 
recoverable zinc as metal or in oxide. The only producing properties 
were the Sterling and Mine Hill mines; these mines were operated 
about 257 days in 1936 and have & much larger potential output. 

New York.—The quantity of zinc ore mined and treated in New 
York increased from 80,731 tons in 1935 to 92,749 tons in 1936 and 
that of lead-zinc ore from 214,448 to 284,702 tons. The concen- 
trates shipped yielded 26,941 tons of zinc and more than 1,000 tons 
of lead; the lead concentrates from the Balmat mine contain con- 
siderable silver also. The Balmat mine is near Sylvan Lake; it 
produces lead-zinc ore, is equipped with a 1,200-ton all-flotation 
concentration plant, and has & shaft 900 feet deep. "The shaft at the 
Edwards mine is 1,900 feet deep, and the all-flotation plant has a 
capacity of 330 tons. About 170 men were employed 312 days at 
the Balmat mine and mill, and about 85 men worked 312 days at 
the Edwards mine. 

North Carolina.—The quantity of gold produced in North Carolina 
from 1799 to 1936, inclusive, is recorded as 1,151,850.27 fine ounces. 
The yield in 1936 was 2,037.17 ounces, of which 28.37 ounces came 
from nine placers and 2,008.80 ounces from nine lode mines. The 
output of silver was 5,575 ounces, of which 1,171 ounces came from 

lacers and lode-gold mines and the remainder from copper ore. 

he Fontana copper mine was the largest producer of silver and the 
second largest producer of gold in North Carolina in 1936, although 
the assay content of gold and silver in ore shipped from this mine is 
very low. The meager output of placer gold came from mines in 
Cabarrus, Catawba, Guilford, Iredell, Randolph, Rutherford, and 
Union Counties. None of the properties yielded more than a few 
ounces. Much the largest producer of lode gold in North Carolina 
in 1936 was the Rudisil mine, the second largest producer of gold in 
the Appalachian States. The lode gold came from mines in Cabarrus, 
Franklin, Gaston, Mecklenburg, Randolph, Stanly, and Swain 
Counties. 

The North Carolina Exploration Co. shipped crude sulphide copper 
ore from the Fontana mine in Swain County to the Tennessee Copper 
Co. smelter at Copperhill, Tenn.; the ore is said to average 0.009 
ounce of gold and 0.23 ounce of silver to the ton. Most of the gold 

roduction of North Carolina in 1936 was that of the Rudisil Gold 
ine, Inc., operating a mine and mill near Charlotte, in Mecklenburg 
County. The sulphide ore containing gold, silver, and a little copper 
was treated at a 50-ton flotation mill. The concentrates and some 
crude ore were shipped to Carteret, N. J., for smelting. The mine is 
opened by a 300-foot vertical shaft, and about 300 feet of develop- : 
ment were done in 1936. The Allen Furr mine in Cabarrus County 
near Stanfield was operated by Midas Mines, Inc.; concentrates 
shipped to Carteret contained about 0.76 ounce of gold and 5 ounces 
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of silver to the ton. The Portis mine in Franklin County, owned by 
the Norlina Mining Co., was leased to the Appalachian Gold Corpora- 
tion; it yielded some gold from & stamp and amalgamation mill. 
The Snyder mine in Cabarrus County was operated by A. L. Nash 
pert of 1936, and some dump ore was treated at a 5-stamp mill. 

. L. Stover of Belmont, Gaston County, shipped a car of ore to 
Carteret for treatment. The Keystone Mining Co. operated the 
Jones and Keystone mines near Fullers in Randolph County; the ore 
was taken from open-cut workings and treated at a 120-ton amalgama- 
tion-flotation plant. The H & G mine in Randolph County was 
operated a short time by H. L. Griswold, and some bullion was shipped. 

he Thompson mine near Albemarle in Stanly County was worked 
by Cohen Bros., and small shipments of bullion were made to the 
Philadelphia Mint. The Hoover Hill Mining Co. operated its property 
in Randolph County about 126 days in 1936; development work only 
was done. The Keystone Mining & Milling Co. continued develop- 
ment work at its property at Union Mills in Rutherford County but 
did not operate its milling plant. Apparently no ore or bullion was 
shipped from properties in the Gold Hil district in Rowan County. 

ennsylvania.—The Cornwall mine in Lebanon County was oper- 
ated at a greatly increased rate in 1936, and more than 8,900 tons of 
copper concentrates were shipped. The ore is pyritiferous magnetite, 
and the tailings from the iron concentrates go to a flotation plant; 
the copper concentrates, which contain about 25 percent copper and 
0.10 ounce of gold and 1 ounce of silver to the ton, were shipped to the 
Nichols Copper Co. 'The mine has an open-cut, an inclined shaft, 
and 1,500 feet of drifts; it was operated about 295 days in 1936, the 
concentrating plant 340 days. 

South Carolina.—From 1829 to 1936, inclusive, mines in South 
Carolina yielded 254,249.72 fine ounces of gold. The output in 1936 
from five lode mines and two placers was 287.39 ounces, of which 
282.22 ounces came from lode mines and 5.17 ounces from placers. 
Gold-milling plants recovered 233.22 ounces of gold and 36 ounces of 
silver, and 85 tons of crude ore shipped to smelters yielded 49 ounces 
of gold. The lode mines yielded 49 ounces of silver and the placers 1 
ounce. Ten gold mines milled or shipped about 12,535 tons of silice- 
ous ore. The large decline in output of gold in 1936 was due to the 
decrease in crude ore shipped to smelters; the Dickey mine in Cherokee 
County near Smyrna was the only shipper of crude ore in 1936. The 
Terry mine, also near Smyrna and formerly operated by Shorey C. 
Guess, was idle in 1936. The old Haile mine in Lancaster County 
near Kershaw had & comparatively small output; however, it yielded 
nearly all the gold produced from lode mines. "The 50-ton amalga- 
mation plant was closed in April 1936, but the operators have com- 

leted plans for the construction of a 250-ton cyanide plant. The 

rst unit of this plant was expected to be in operation by April 1, 1937, 
and the second unit by August 1. The mine is reported to have 
yielded about $3,200,000 since 1828. It has been worked by an 
open-cut about 80 feet deep. The Hayes Gold Mining Co. in Lan- 
caster County 8t Kershaw mined some ore which was treated at a 
small pilot mill; the company expects an increased output when a 
larger mill is operated in 1937. "The Thirty-Five Mining Co. at 
Hickory Grove, York County, did not mill or ship any ore in 1936 but 
carried on development throughout the year. The shaft at the mine 
is 106 feet deep, and about 500 feet of drifts were run in 1936 No 
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milling plant will be constructed until further development is done. 
The Southern Gold Mining Co. and the White Star Milling Co. made 
little output. | 

Tennessee.—Mines in Tennessee produced 18,975.88 fine ounces of 
gold Írom 1831 to 1936, inclusive; ost the entire output since 1906 

as come from copper ore, and copper bullion was the sole source of 
the 410 ounces produced in 1936. The output in 1935 was 423 ounces. 
The quantity of silver recovered from copper ore increased from 
47,151 ounces in 1935 to 50,330 ounces in 1936. The Embree Iron 
Co., the only producer of lead in Tennessee in 1936, shipped four 
times as much lead concentrate as in 1935. "The production of copper 
increased considerably, and that of zinc was about 700 tons more 
than in 1935. 

The total output of copper from mines in Tennessee, North Caro- 
lina, and Pennsylvania was 22,893,700 pounds in 1936 compared 
with 20,802,110 pounds in 1935; the large increase came from mines 
in Tennessee and Pennsylvania. The total lead recovered from mines 
in Tennessee, New York, Virginia, and North Carolina was 5,996 tons 
in 1936 compared with 4,982 tons from 'Tennessee, New York, and 
Virginia in 1935; about 600 tons of the increase came from Tennessee 
and the remainder from Virginia. "The total zinc recovered from 
mines in Tennessee and Virginia was 44,916 tons in 1936 compared 
with 48,832 tons in 1935. The Bureau of Mines is not at liberty to 
publish figures for the foregoing States separately. 

The Tennessee Copper Co. ran its 1,200-ton-per-day flotation plant 
and smelter continuously in 1936 on ore from the Burra Burra mine 
in Tennessee, on sulphide ores from the Fontana mine in Swain 
County, N. C., and during the latter part of the year on ore from the 
Isabella mine in Tennessee; very little ore was received from mines in 
other States. The zinc concentrates, averaging 49 percent zinc, 
were shipped to the American Steel & Wire Co. plant at Donora, Pa.; 
the copper bullion was sent to the Nichols Copper Co. The Ducktown 
Chemical & Iron Co. operated its Isabella mine and 700-ton flotation 
pan until August 31 (172 days) and shipped the concentrates to the 

ichols Copper Co. The entire property of the company at Isabella 
was acquired the last of August by the Tennessee Copper Co., which 
operated it after that time. The Mascot mine and mill of the Amer- 
ican Zinc Co. of Tennessee were operated 283 days. The mine is 
opened by a shaft, and the average depth of mining is 500 feet. The 
output of zinc was greater than in 1935. The Universal Exploration 
Co. mine in Jefferson County was worked steadily but not at capacity 
in 1936. The large 800-ton all-flotation mill was operated 293 days on 
sulphide ore from two shafts about 200 feet deep. The carbonate 
zinc ore was mined 220 days; it was treated at a 100-ton mill not 
equipped for flotation. The average grade of the carbonate concen- 
trates was 41.87 percent zinc and that of the sphalerite concentrates 
64.57 percent. This sphalerite is probably of higher grade than that 
shipped from any other mine in the United States. The Embree Iron 
Co. m Washington County shipped less zinc carbonate in 1936 than 
in 1935 but increased greatly the quantity of lead carbonate ore shipped 
to smelters. The mine and log washer were operated steadily through- 
out the year. 

Virginia.—The quantity of gold produced from Virginia mines from 
1828 to 1936, inclusive, is recorded as 161,853.50 fine ounces, of which 
only 2,767 ounces were produced during the past 25 years. In 1936 
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the output of the State was 908.97 ounces of gold and 96 ounces of 
silver from three lode mines and one placer. Shipments of zinc con- 
centrates decreased in 1936 and those of galena concentrates increased 
about 600 tons, but the Bureau of Mines is not at liberty to publish 
the figures for zinc or lead output as the Austinville mine of the 
Bertha Mineral Co. is the only producer of lead-zinc ore in Virginia. 
The mine and 1,200-ton concentration flotation mill were operated 
steadily throughout the year; about one-third of the mill output 
comes from flotation. 

Most of the gold output of Virginia in 1936 came from the Vaucluse 
mine near Wilderness in Orange County, operated by the Virginia 
Mining Corporation. This mine has a vertical shaft 300 feet dee : 
and 1,000 feet of drifts were run in 1936. The sulphide ore is treated 
in & 90-ton all-flotation plant, and the concentrates are shipped to 
Carteret, N. J. The milling plant, pumps, hoists, etc., are operated 
electrically. The mine was worked 240 days and the mill 100 days. 
The Moss Mining Co. operated a lode mine, equipped with a 25-ton 
amalgamation plant, at Tabscott in Goochland County. The gold 
recovery was good considering the small quantity of ore milled. The 
Peabody Mining Corporation in Goochland County was the only 
operator of placer property in Virginia in 1936. No output was 
reported from the Ruth placer of the Powhatan Mining Corporation, 
also in Goochland County. 


MINE PRODUCTION IN THE CENTRAL STATES 


Quantity and tenor of ores.—The only fair basis for comparing the 
relative magnitude of mining in different States is the quantity of 
crude ore or “dirt.” The metal content of the ores of the several 
mining regions and States exhibits marked differences; therefore, 
compa on of tenor of the ores is interesting and significant. Vir- 
tually all the ore from the Central States is of such low tenor as to 
require concentration. In Kentucky and southern Illinois most of 
the lead and zinc concentrates are recovered as byproducts in the 
concentration of the fluorspar that they accompany, and the metal 
content of the crude ore raised cannot be calculated. In Arkansas 
very little ore has been mined for several years, and the average tenor 
calculated from the output of ore during these years would not offer 
accurate comparison with that during a period of active mining. 


Quantity and tenor of copper, lead, and zinc ores, old tailings, etc., produced in the 
entral States, 1984-36, by States 


1934 1935 1936 


Meta! 
content ! 


Metal 
content ! 


Ore, etc. Metal Ore, etc. Ore, etc. 


content ! 
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Short tons Percent Short tons Percent Short tons Percent 
096, 700 900, 100 2.41 


4, 644, 800 2. 09 

, 3, 225, 600 1. 49 

8, 415, 000 4, 290, 000 3.12 
5, 927, 400 9, 085, 600 1. 84 
284, 800 3. 93 

21, 530, 800 |.......... 


1 The tages re nt the metal content of the ore insofar as it is recovered in the concentrates. 
In Mi the metal so recovered is copper; in other Central States the metals are lead and zinc com- 
bined, the relative proportions of which are shown in the table on p. 344 and in the tables of tenor of ore 
given in the sections devoted to the respective States. 
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Production of lead and zinc by regions. —The report of this series for 
1930 (chapter of Mineral Resources of the United States, 1930, pt. 
I) gives the areas included in the seven lead- and zinc-producing 
regions of the Central States. Mineral Resources, 1914, contains 
brief reviews of the history of lead and zinc mining in the Central 
States, the yearly production of each State from 1907 to 1914, inclu- 
sive, and historical notes and estimates of the total production of lead 
and zinc in each State before 1907. Subsequent records year by year 
are found in Mineral Resources and Minerals Yearbook. 


Mine production of lead and zinc in the Central States, 1935-36, by regions 


Lead ! Zinc?! 


Region — oe ta value 
Short tons Value Short ton* Value 


1935 
Concentrates: 
Joplin or Tri-State. ................... $1. 939, 206 362, 629 |$10, 388, 102 | $12, 327, 398 
Southeastern Missouri ................ 6, 998, 116 |............]-----......- 6, 998, 116 
Upper Mississippi Valley 3. ........... 16, 963 33, 027 379, 262 396, 225 
Kentucky-southern Illinois............ 29, 751 1377 6, 101 35, 852 
Northern Arkansas...........----..-.- 2, 000 435 7, 140 9, 140 
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8, 986, 126 396, 468 | 10,780,605 | 19,766, 731 
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Metal: 
Joplin or Tri-State. ................... 
Southeastern Missouri................. 


we e e e e e e e om sm e e lee ee me ees o mg 


Upper Mississippi Valley 1. . .......... 22, 880 8, 923 785, 224 
Kentuck y-southern Illinois............ 45, 440 1 11, 176 
Northern Arkansas.................... 3, 040 153 13, 

10, 614, 560 200, 339 | 17, 629, 832 
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1936 
Concentrates: 


Joplin or Tri-State. `... 2, 625, 887 428, 524 | 14,198, 122 


Southeastern Missouri................. 7, 278, 750 112 2, 016 
Upper Mississippi Valley 3............ 61, 198 38, 276 400, 899 
Kentuck y-southern lllinols............ 23, 465 693 13, 159 
Northern Arkansas.................... 1, 450 494 8, 040 
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3, 573, 464 226, 857 | 22, 685, 700 


Metal: 
Joplin or Tri-State.. .................. 


Southeastern Missouri. ............... 9, 974, 824 44 4, 400 
Upper Mississippi Valley 3. ........... 83, 168 8, 126 812, 600 
Kentucky-southern Illinois............ 31, 648 238 23, 800 
Northern Arkansas.................... 2, 208 182 18, 200 


148, 536 | 13, 665, 312 235, 447 | 23, 544,700 | 37, 210, 012 


1 Includes galena and a small quantity of lead carbonate concentrates. 
? Includes sphalerite and a small quantity of zinc carbonate and zinc silicate concentrates. 
3 Includes Iowa, northern Illinois, and Wisconsin. 


* Includes some lead-zinc ore. 
REVIEW BY STATES 


Arkansas.—In 1936, 494 tons of zinc carbonate and mixed zinc 
carbonate and sulphide were shipped from about 10 mines in Arkansas; 
the recoverable zinc in the concentrates was 182 tons. In 1935, 435 
tons of zinc carbonate were shipped. None of the mines gave any 
data for 1936 on their operations or shipments, but the smelters that 
purchased the concentrates gave the information. Shipments of zinc 
concentrates were made from the Lonnie Boy and other mines of the 
Urschel Lead & Zinc Co., the McIntosh mines, and the Edith mine, 
all in the Rush district; other shipments were made of small lots pur- 
chased from scrappers in the Kingdom, Hall Mountain, and Dodd 
City districts. The only shipments of lead concentrates from Ar- 
kansas in 1936 were ahout 30 tons purchased by the Eagle-Picher 
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Mining & Smelting Co. from the Ponca district; the recoverable lead 
content was 24 tons. The higher prices now being paid for zinc car- 
bonate and galena concentrates may increase shipments from Arkan- 
sas in 1937, although the Urschel mill at Rush was burned in October 
1936. 

Íllinois.—No lead or zinc mines in Illinois were operated in 1936 or 
1935. Shipments of galena from fluorspar mines in southern Illinois 
in 1936 totaled 410 tons of galena concentrates having an average 
lead content of 73.2 percent; 294 tons of lead and 1,780 ounces of 
silver were recovered from these shipments compared with 436 tons 
of lead and 3,147 ounces of silver recovered in 1935. The Hillside 
Fluor Spar Mines at Rosiclare was the largest shipper in both 1936 and 
1935. 

Kansas.—Shipments of galena concentrates from mines in Kansas 
totaled 14,789 tons having & recoverable lead content of 11,409 tons 
in 1936 compared with 14,301 and 10,892 tons, respectively, in 1935. 
The quantity of sphalerite concentrates shipped was 149,095 tons with 
a recoverable zinc content of 79,017 tons in 1936 compared with 
102,078 and 54,110 tons, respectively, in 1935. "The total quantity of 
concentrates made by flotation was 62,550 tons of sphalerite and 2,730 
tons of galena in 1936 compared with 51,770 and 5,712 tons, respec- 
tively, in 1935. The total number of lead and zinc mines operated 
in Kansas in 1936 was about 50. "The number of milling plants oper- 
ated was less than 30. 


Mine shipments of lead and zinc in Kansas, 1935-36 


Metal content ! 
Lead concentrates | Zinc concentrates 
Your Lead Zinc 
Short Short Short Short 
tons Value tons Value Loris Value tons Value 
1915... ets Nue 14, 301 $579, 690 |102, 078 | $2, 948, 509 | 10, 892 $871, 360 | 54,110 $4, 761, 680 
ANNE rte 14, 789 765, 746 |149, 095 5, 473, 457 | 11, 409 1, 049, 628 | 79, 017 4, 901, 700 


! In calculating the metal content of the ores from assays allowance has been made for smelting losses 
of both lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value 
given for the ore is that actually received by the producer, whereas the value of the lead and zinc is calculated 
from the average price for all grades. 


Tenor of lead and zinc ore and old tailings milled and concentrates produced in 
Kansas, 1935-36 


Old tail- 
Crude ore ings 

Total ore and old tailings milled............ short tons. - 7 1, 822, 900 2, 821, 900 
Total concentrates shipped: 

E EES do.... é 14, 577 212 

o EE EE do.... 28 115, 475 33, 620 
Ratio of concentrates to ore, etc.: 

E DEE percent.. ; 0.73 0. 01 

PNG AE AI A E A EE do.... : 3 6. 06 1.19 
Metal content of ore, ete.: 

Leído. ioe toca noU eU WELT EE, do.... : . 59 . 005 

EES do ES ; 3.65 0.71 
Average lead content of galena concentrates. ..... d0.... . à 78.9 67.4 
Average zinc content of sphalerite concentrates. do.... E : 60. 2 00.1 
Average value per ton: : 

Galena concentrates... |... al. See ccce esas essa i i $51. 92 $42. 32 


Sphalerite copnceontrateg oooococcococococoooo.-- MP 20. 32. 22 30, 27 
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There was only a small output from the Lawton camp; it was made 
by small operators using hand jigs or from crude ore trucked to the 
Playter custom mill at Waco. ‘The 2,800 tons of crude ore yielded 
15 tons of galena and 156 tons of sphalerite concentrates. Virtually 
no mining was done at the Crestline camp, and the output in the Kan- 
sas part of the Waco area was almost entirely from tailings treated 
at two mills—the Bailey Mining & Milling Co. and the R. H. & G. 
Mining Co. The two mills operated only a part of 1936 and shipped 
2,118 tons of sphalerite. No output of lead was reported. The total 
output of all the above camps in 1935 was 66 tons of galena and 3,212 
tons of sphalerite. Operations at the old Galena camp in both 1936 
and 1935 were confined to scrapping and the treatment of dum 
ore. The output was about 62 tons of galena and 178 tons of sphal- 
erite in 1936 and 310 tons of lead concentrate and 70 tons of sphalerite 
in 1935. Mines and mills near Baxter Springs shipped 3,092 tons 
of galena and 22,052 tons of sphalerite in 1936 compared with 5,598 
ind 15,814 tons, respectively, in 1935. The St. Louis Smelting & 
Refining Co. was the largest producer of galena and sphalerite in this 
area in 1936. Considerable drilling was done late in the year, and 
operations will be extended to several hundred acres where work 
has been dormant for several years. In 1936 the large producers 
from tailings were the Beck Mining & Milling Co., the O. W. Bilharz 
Mining Co., and the Baxter Chat Co. Ore was mined and milled 
or shipped to custom mills from the Hocker, Robob, Iron Mountain, 
Blue Circle, Peru, Ballard, and Wade mines. The old Peru mine 
was finally worked out and abandoned, and the Paxton mine, long 
idle, was being dewatered. Mines in the Blue Mound-Treece area 
shipped 8,327 tons of galena and 82,942 tons of sphalerite in 1935 but 
increased their output to 11,620 tons of galena and 124,591 tons of 
sphalerite in 1936. Part of the 1936 shipments were of concentrates 
made in 1934 and 1935. 

Output from the treatment of tailings and from crude ore increased; 
a large part of the crude ore was trucked to the Central mill in Okla- 
homa for treatment, including the ore from the Mid-Continent, 
Bendelari, Big John, Ace High, Gray Wolf, and Northern leases. 
The Black Eagle was purchased in April 1936 by the Mary M. Minin 
Co., and the mill was run partly on ore and partly on old oe 
A large quantity of the stored sphalerite at the Jarrett mine of the 
Federal Mining & Smelting Co. was sold in December, and the mine 
bins were cleaned up early in 1937. The Muncie mill of the Federal 
Mining & Smelting Co. was operated in 1936, but the Jarrett mill 
was idle. The largest producing mine in Kansas in 1936 was the Barr 
of the Vinegar Hill Zinc Co.; other producing properties were the 
Mid-Continent, No. 14 of the Evans Wallower ee Co., Wilbur of 
the Commerce Mining & Royalty Co., Blue Mound of J. P. Dines, 
Robinson of the American Zinc, Lead & Smelting Co., Cherokee, 
Big Elk, and Redskin. The Big Elk mine was equipped with a new 
milling plant in 1936. The eight tailing mills operating in this area 
in 1936 made a very large output (22,519 tons) of sphalerite but 
only 200 tons of galena. The largest mill, that of the Captain Milli 
Co., treated tailings from the Wilbur and Bendelari mines; it was 
built in 1936. 

podran ios 1936 about 10 mines in Kentucky shipped 693 tons 
of zinc carbonate and 96 tons of lead carbonate yielding 238 tons of 
zinc and 50 tons of lead. The concentrates sold were shipped largely 
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by Avery H. Reed, of Marion, who operated the K & K mine and 

purchased ore or concentrates from the Aluminum Ore Co. and 
from operators of the Blue & Marble, Hudson, Davenport, Columbia, 
Miller, and le mines near Marion. Other shippers were the 
Hickory Consolidated Mining Co. operating the old Sheridan property 
and Roberts & Frazer who mined on Kentucky Fluorspar Co. property. 
The zinc carbonate shipped averaged 38 to 40 percent zinc and the 
lead carbonate about 50 percent lead. 

Michigan.—No gold or silver was produced in 1936 or 1935 from the 
properties at Ishpeming. At the Michigan mine an average of 20 
men was employed during most of 1936; development was done at the 
270-foot level, and a 100-ton flotation plant was being installed. The 
Ishpeming Gold Mining Co. continued to drill and sample the old 
Ro mine and adjoining land. 

pper was produced in E in 1936 by the two companies 
that have furnished the output of the State since 1932. A total of 
3,225,600 tons of rock and sands was treated and yielded 141,166,376 
pounds of mineral containing 95,968,019 pounds of recoverable cop- 
per. Nearly half (1,547,000 tons) of the gross tonnage treated 
was sands which contained 19,167,000 pounds of recoverable copper. 
The large increase in tonnage of sands treated was partly responsible 
for the sharp drop in average copper content of rock treated in 1936 
to 1.49 percent compared with 2.33 percent in 1935 and 3.44 percent 
in 1934. Exclusive of sands, however, the grade dropped from 3.65 
percent in 1935 to 2.20 percent in 1936. "The drop in grade of rock 
treated, exclusive of de was the first recorded since the policy of 
selective mining was inaugurated to combat depression prices. 

The increasing price for copper in the latter part of 1936 led to 
plans for the reopening of the Quincy mine, closed since September 
22, 1931. In order to reopen the property &n assessment was made 
on the stockholders. In a letter to stockholders early in 1937 the 
president reported that good progress was being made in preparin 
the mine for production and that indications were that the mine woul 
be in active operation by the end of March. He said— 


Large reserves of copper rock were developed just prior to the depression 
these reserves amounting to approximately 2,000,000 tons, and an additiona 
4,000,000 tons partly developed are intact in the lower levels of the mine. * * * 


Mine production of gold, silver, and copper in Michigan, 1932-86 ! 


Copper 
SC Concentrate ('*min- 
eral") Ore 
Gold Silver Yield “rock” 
Year (fine (fine ( ibat. 
Gen Kate, Pounds Pounds Yield tons) 
Ver Beie Percent| Pounds (percent 
( 'rock' d copper 
1932 AA eire 71, 408 54, 396, 108 47.6 2. 38 79, 753, 030 68. 2 | 1,142,775 
1933. ........- 9.67 | 2 125, 926 46, 853, 130 67.2 3. 36 68, 999, 174 67.9 3 697, 158 
1934 ......--.- 58. 63 3 529 48, 215, 859 68.9 3. 44 70, 102, 754 68. 8 4 700, 055 
64, 689 46. 6 2. 33 95, , 256 67.1 
29.8 1. 49 41 0 


1 Figures based on actual recovery of copper from “mineral” smelted and estimated recovery from ''min- 
eral” not smelted during year. 

3 According to Bureau of the Mint. 

3 Excludes 200 tons of old tailings cyanided for recovery of gold and silver. 

4 Excludes 800 tons of ore amalgamated for recovery of gold and silver. 

5 Includes co sands. 

€ Includes '*miperal" from sands. 

7 Includes sands. 


153380—37— —24 
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Value of silver and copper produced in Michigan mines, 1932-36 


Copper Copper 
Year Silver Per ton Total Year Silver Per ton Total 
Total of or Total of ore 
(“rock”) (“rock”) 
1932...... $20, 137 $3, 426, 955 $3.00 | $3, 447, 1035..... $3, 032 |$5, 321, 021 $3. 86 |$5, 324, 053 
1933...... 1 44,074 | 2, 998, 600 4.30 3, 042, 674 || 1936.....|........ 8, 829, 2. 74 | 8, 829, 058 
1934...... 1 342 | 3, 857, 269 6.51 3, 857, 611 


3 According to Bureau of the Mint. 


The following data are abstracted from reports of the companies 
to their stockholders. 

Production of copper by. the Calumet & Hecla Consolidated Copper 
Co. from the Conglomerate and Ahmeek mines in 1936 amounted to 
59,315,000 pounds at an average cost sold (not including depreciation 
and depletion) of 6.20 cents a pound. The Lake Linden reclamation 
plant was operated continuously and at maximum efficiency. Pro- 
duction totaled 19,167,000 pounds of copper at an average cost sold 
(not including depreciation and depletion) of 4.51 cents a pound. 
In 1935 the Conglomerate mine produced 36,330,800 pounds of copper 
at an average cost of 6.07 cents, and the reclamation plant produced 
9,118,000 pounds at an average cost of 4.80 cents. The average sell- 
ing price was 9.80 cents & pound in 1936 compared with 8.89 cents in 
1935. The Conglomerate lode, which has been operated almost con- 
tinuously for 70 years and has been the principal producing unit of 
the company, was nearing exhaustion at the end of the year; its ex- 
pected life was only 12 to 14 months. The Tamarack reclamation 
plant, idle smce November 1930, was being reconditioned, and produc- 
tion was expected to begin early in the spring of 1937. The tonnage 
of material remaining to be treated at this plant was estimated to be 
sufficient for 5 years of normal operation. The tonnage remaining at 
the Lake Linden reclamation plant was expected to be sufficient for 
7 years of normal operation. The operations of the Lake Linden 
plant for 1936 and from the beginning of its operations through 1936 
were as follows: 


Operations at the Calumet & Hecla reclamation plant at Lake Linden in 1936 and 
for the entire period of its operation 


Of the total production in 1936, 4,352,000 pounds were from table 
treatment following grinding, 12,218,000 pounds from leaching, and 
2,597,000 pounds from flotation. 

The Calumet mill stamped 473,338 tons of Conglomerate rock and 
the Ahmeek mill 884,447 tons of Kearsarge lode rock. From current 
production and stock the smelter treated 55,602 tons of concentrates 
which erts 72,490,512 pounds of copper. 


of the company in the Ishpeming gold area continued and 
iscover the size and grade 


Wor 
was directed principally toward efforts to 
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of the old Ropes ore body &nd to see whether other ore bodies occur 
along the shear zone in which it lies. Indications were that there is 
a good possibility that the ore body contains about 1 million tons of 
ore averaging 0.13 ounce of gold and 0.70 ounce of silver to the ton. 
Dividends totaling $1,504,126.50 were paid during the year, the first 
since 1930. 

Copper production by the Copper Range Co. in 1936 was not 
greatly in excess of that in 1935. The Champion mine produced 
17,486,019 pounds of copper compared with 16,759,889 pounds in 
1935. The average cost per pound increased 0.61 cent, while the 
average sales price increased 0.91 cent. "Through a merger agreement 
the Copper Range Co. acquired all the assets of C. G. Hussey & Co., 
as of December 31, 1936. Owing to a substantial increase in the 
quantity of fabricated copper products produced and sold, the Hussey 
company had to purchase copper from outside sources. At the close 
of 1936 the Copper Range Co. withdrew from the outside market and 
in the future ship its entire output of copper to the Hussey plant. 
e operations of the company for 5 years are shown in the following 
tabie. ; 


Copper produced by the Champion mine of the Copper Range Co., 1932-86 


Yield | Cost per | Price 


Year ced per ton | pound! | received 
Pounds Cents Cents 
190 COT 41. 847 8. 646 6.0 
A n.r Se ote bien ot ele ead es 59. 66 7.51 1.46 
e VE 57. 76 8. 69 8. 55 
er MEO UE HP MN AN , 500 57. 56 8. 26 8. 68 
|o Sea A A HET 320, 815 17, 486, 019 54. 51 8.87 9. 59 


1 Excludes depreciation and depletion. 


Missourr.—The following tables show the production of lead and 
zinc in southwestern Missouri and the tenor of ore (“dirt”) and con- 
centrates from Missouri. 

As only one large tailing mill was operated in 1936 and 1935, the 
Bureau of Mines is not at liberty to give detailed separate recoveries 
from old tailings. The 460,700 tons of crude ore milled in south- 
western Missouri in 1936 yielded 0.64 percent in lead concentrates 
and 6.91 percent in zinc concentrates. me slag was shipped to the 
Ozark Mining & Smelting Co. at Coffeyville, Kans., from the old 
Granby smelter. 


Mine production of lead and zinc in southwestern Missouri, 1935-36 


Lead concentrates Zinc concentrates Metal content ! 


Year Galena Carbonate Sphalerite Silicate Lead Zinc 
Short Short Short Short Short Short 
tons Value tons Value tons Value tons Value tons Value tons Value 
1935....- 490; $19, 600 345| $10,350| 13,020| $371, 980| 1,400, $20, 561 552! $44,160! 7, 263) $639, 144 
1936....- 2, 340) 113, 912 294| 10,497, 34, 063) 1. 085, 455 621, 10,762) 2,000, 184, 552) 18, 665) 1, 866, 500 
—————— —— E X ——— — — —— ———— '———— —— — — 


1 In calculating the metal content of the ores from assays allowance has been made for smelting losses of 
both lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value 
given for the ore is that actually received by the producer, whereas the value of the lead and zinc is cal- 
culated from the average pzice for all grades. 
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Tenor of lead and zinc ore and old tailings treated and concentrates produced in 
southwestern Missouri, 1933-36 


1933 1034 1935 ! 1936 3 

Total ore and old tailings treated. .................. short tons..| 170,800 | 425,500 | 554,300 87 1, 200 
Total concentrates in ore: 

Lead E percent.. 0. 81 0. 30 0.15 0.27 

VA e MN Emo RT A do.... 4.51 3. 26 2. 60 3. 95 
Metal content of ore: 

KEE do... 60 .22 .10 . 20 

A TENE do.... 2. 51 1. 88 L 49 2. 40 
Average lead content of galena concentrates.............. do.... 72.3 78.0 73.7 71.0 
Average lead content of lead carbonate concentrates. .... do.... 60. 6 63. 4 60.0 63.0 
Average zinc content of sphalerite concentrates. ......... do.... 59.8 59. 5 69. 4 61.1 
Average zinc content of silicates and carbonates.......... do.... 39.4 39. 3 38.0 40. 1 
Average value per ton 

Galena concentrates.............. c LL cl Lc lll ll. eee ee $37. 89 $36. 40 $40. 00 $50. 53 

Lead carbonate concentrates. lll llle l.l 31. 76 27.64 30. 00 35. 70 

Bpnbaleriteconcentrntes Ll lll lc Ll llllll..l 27. 85 27. 26 28. 57 32. 20 

Zinc silicates and carbonates. ................ 2. LLL l.l. 15. 01 14. 53 14. 62 17.33 


! Includes 364,000 tons of old tailings and slimes yielding 16 tons of galena concentrates and 5,840 tons of 
58.3-percent sphalerite concentrates. 

? Includes 408,700 tons of old tailings and slimes yielding 5 tons of galena concentrates and about 6,200 tons 
of 59.8-percent sphalerite concentrates. 


Tenor of lead ore and concentrates in southeastern Missouri disseminated-lead 
district, 1933-36 


1933 1934 1935 1936 
Total lead 06:00:00 REI eX esse LaS short tons. .|2, 490, 000 2, 989, 500 |3, ec? 300 | 3, 418, 800 
Galena concentrates in 0re. ............... lll lll... percent. . 4. 67 4.07 4. 26 4. 26 
Zinc content A A iris e GE AAA A AA uS usce 
Average lead content of galena concentrates.............- do.... 73.7 75. 06 73.3 76.0 
Average value per ton of galena concentrates... ................ $35. 12 $37. 00 $53. 25 $50 00 
Average zinc content of sphalerite concentrates....... ag AI AA eect Ske 45.0 
Average value per ton of sphalerite concentrates................|-.--------|----------|--------e $18. 00 


Mine shipments of lead and zinc concentrates in southeastern and central Missouri, 
1907-36 


Zinc concentrates 


Lead concentrates 


(galena) 
Y ear Sphalerite irri and 
Short 

Short tons Value COS Value 
1907-32 EE 6, 518, 108 | $413, 325, 195 36, 234 | $1,151,055 10, 285 $233, 534 
LK EC nri o tnu t c tee eos 116, 226 4.051:456: | osse PRES PRA 
A A S a NE 121, 781 4, 505, 900 |.......... EN VE [ure 
WW WEE EE 131, 405 ROLES LM EE ec A He 
Ee 145, 575 7,278, 750 112 OIG AN XENON 


The value of the silver, copper, lead, and zinc shipped from Missouri 
mines was $12,192,221 in 1936, compared with $8,523,659 in 1935. 
No silver was recovered from copper ores in 1936 or 1935, but silver 
skimmings from lead refining yielded 163,720 ounces of silver in 1936 
and 110,551 ounces in 1935; in addition, lead ore yielded 382,000 
pounds of co per in 1936 and 67,660 pounds i in 1935. The quantity 
of recovered lea d increased to 110 ,428 tons in 1936 from 97,493 tons 
in 1935 and that of recovered zinc to 18,709 tons in 1936 from 7,263 
tons in 1935. 

Shipments of lead concentrates (of which only 294 tons were lead 
carbonate) were 148,209 tons in 1936, compared with 132,240 tons in 
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1935. Of the total in 1936, 145,575 tons were shipped from mines in 
southeastern Missouri, compared with 131,405 tons in 1935. "The 
average lead content of the galena from southeastern Missouri in 
1936 was 76 percent, and the recovered lead content was 108,422 tons, 
compared with 96,941 tons in 1935. Small shipments of sphalerite, 
the first in several years, were also made from southeastern Missouri 
in 1936; these low-grade concentrates yielded 44 tons of zinc. Ship- 
ments of lead concentrates from southwestern Missouri mines com- 
prised 2,340 tons of galena and 294 tons of lead carbonate in 1936, 
compared with 490 and 345 tons, respectively, in 1935. "The com- 
paratively large increase in galena was due to increase in the Oronogo 


camp. 

The total value given for all concentrates is based on actual receipts 
by the sellers and not on quoted prices. In 1936, as in 1935, the 
quoted price for galena concentrates was that paid for medium-size 
lots, ad sellers of larger than carload lots were paid $1 to $2 a ton 
above the quoted prices. 

The quoted price for 80-percent galena concentrates for the first 
8 weeks of 1936 was $47; it was $50 from March until October, when 
it reached $54. The price rose $3 a ton early in November, and ad- 
vances of $1 in each of the next 2 weeks increased it to $59, where it 
remained until about December 12. It advanced then to $64 and 
again to $70 during the last 10 days of 1936. 

The quoted price of sphalerite concentrates in 1936 opened at $32 
and was steady at that price for 27 weeks, gradually declining to 
$30.50 early in July. It was $31 from the last week in July to the 
end of August, rose to $31.50 the first week in September, where it 
held for 10 weeks, reached $32 the second week in November, and was 
$32.50 the last week in that month. On December 19 the price was 
raised to $35, where it remained for the rest of the year. 

No prices were quoted in 1936 for lead carbonate ore or for zinc 
silicate. At flat rates the average price received by sellers was $35.70 
& ton for lead carbonate and $17.33 for zinc silicate. "There was an 
active demand for milled zinc silicate, but the production remained 
small (641 tons in 1936), and few new properties that recovered such 
ore were opened. 

The foregoing quoted prices apply to all mines in the Tri-State or 
Joplin region of Kansas: Missouri and Oklahoma. 

There was considerable drilling in southwestern Missouri in 1936, 
and leasing was active during the latter part of the year. Old mining 
lands were purchased and held pending expected advances in the 
prices of lead and zinc. Activity was pronounced in the Oronogo, 
north Webb City, Carthage, Spurgeon, Racine, and Waco camps. 
Little work, other than drillin , was done at Aurora, Granby, Spring 
City, Alba, Neck City, or Due . Nearly all the crude ore 
produced was mined near Carthage, Waco, and Oronogo, and most 
of the zinc tailings treated came from near Joplin. About 75 percent 
of the lead was from the Oronogo camp, which also produced more 
than 22,000 tons of sphalerite from crude ore shipped to the Central 
mill of the Eagle-Picher Mining & Smelting Co. in Oklahoma. 

The estimated flotation product from ore mined in southwestern 
Missouri in 1936 was 20,270 tons of sphalerite and 500 tons of galena. 
Flotation sphalerite concentrates from Missouri ores in 1935 were 
only 4,520 tons. The mills in southeastern Missouri made 64,671 
tons of flotation galena concentrates in 1936 and 53,488 tons in 1935. 
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Of about 427,000 tons of sphalerite shipped from the Tri-State region, 
it is estimated that the flotation concentrates amounted to 198,826 
tons in 1936 compared with 159,000 tons in 1935. Since the extension 
of flotation the average grade of the galena concentrates has declined 
several points, whereas that of the sphalerite has increased slightly. 
Some of the galena from the jigs and tables has a lead content of 80 
percent (and above), but the flotation galena probably does not 
average more than 70 percent. The small quantity of galena pro- 
duced at tailing mills is of low grade, averaging from 48 to 70 percent. 
About 50 mines, large and small, were worked in southwestern Missouri 
in 1936; only 10 mills were operated, and the greater part of the ore 
mined was treated in Oklahoma. 

The largest shippers of sphalerite concentrates in 1936 were as 
follows: Missouri Mining Co., operating a large tailing plant at 
Chitwood; D. & C. Mining Co. and Denny Mining Co. at Carthage; 
Playter Mining Co. at Waco; Spurgeon Mining Co. at Spurgeon; and 
the Burton Mining Co. near Joplin The Oronogo Mutual Mining 
Co., Hickman Mining Co., and Webb City Lead & Zinc Co. shipped 
an aggregate of more than 368,000 tons of crude ore by rail to the 
Central mill in Oklahoma, and other properties are preparing to make 
shipments to that plant. The Little Phoebe Mining Co. shipped 
some sphalerite from Wentworth late in 1936. The largest shipper 
of zinc silicate was Pilant & Co. at Granby; small shipments were 
made from Racine and Aurora. 

The old Oronogo Circle mine has been dewatered, and some ore is 
being stripped in the cave-in. Preparations are being made to un- 
water old properties at Waco, Neck City, Webb City, and Belville. 

The lead ore (3,418,800 tons) mined in 1936 in the southeastern 
Missouri disseminated-lead district yielded 4.26 percent in galena 
concentrates averaging 76 percent lead. Very little galena was 
shipped by small gougers and prospectors. The mines and mills of 
the St. Joseph Lead Co. have a daily capacity of about 17,000 tons. 
Four mills were active in 1936. The Federal mine and mill were 
operated 273 days and the Leadwood, Bonne Terre, and Desloge 
plants about 144 days. 

Oklahoma.—About 40 mills, large and small, were operating in 
Oklahoma at the end of 1936. There were at least 40 operators who 
did not mill their own crude ore but shipped it to custom concen- 
trating plants or central mills. The Tri-State Zinc & Lead Ore 
Producers Association reported that at the end of the year stocks of 
sphalerite at mines in the Tri-State region had been reduced to 11,028 
tons and those of galena to 6,808 tons. Most of these stocks were 
held by two or three large operators who sold substantial quantities 
early in 1937, so that the stocks of zinc concentrates are only a little 
larger than the weekly purchases. 

Few companies segregate their coarse galena from the flotation 
galena, but it is estimated that the flotation galena produced in 
Oklahoma in 1936 was about 6,800 tons and the flotation sphalerite 
about 149,000 tons. A large part of the concentrates from the tailing 
mills and from the central mills is a flotation product. The tailing 
mills produce very small quantities of low-grade galena, and the 
flotation galena at the large mills treating crude ore is of lower grade 
than the jig and table galena; on the other hand, much of the flotation 
sphalerite made is of higher grade than the coarse concentrates. This 
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has resulted in reducing the lead content of the galena and increasing 
that of the sphalerite concentrates. 

The capacity of some of the larger mills was increased in 1936, but 
few new mills to treat crude ore were built, little exploration was 
done, and only a few churn drills were operated by the larger com- 
panies. The number of drills operated in the Tri-State region in 1936 
probably did not exceed 20; the total number had increased to 50 by 
April 1937. Higher prices probably will result in increased drilling in 
the Melrose section of the western part of the region. At many old 
mines the ore is coming from pillars and other clean-ups, and if 
present production is to be continued development must be done in 
1937. 

Nearly 3,180,000 tons more old tailings than crude ore were treated 
in Oklahoma in 1936, and the output of the tailing mills in the Tri- 
State region was more than 113,000 tons. 

The mine shipments of lead and zinc concentrates, the recovered 
metal contents, and the tenor of lead and zinc ores and tailings are 
given for Oklahoma in the following tables: 


Mine shipments of lead and zinc in Oklahoma, 1935-36 


Metal content ! 
Lead no Me iu epe a 
(galena sphalerite 
Lead Zinc 
Year 


Short 
Value tons Value 


ES | aS | |S |S | NE pl 


Eet ee 30, 790 |$1, 329, 656 | 246, 131 |$7, 047, 052 | 23, 405 |$1, 872, 400 | 129, 763 |$11, 419, 144 
e A 34,833 | 1,735, 732 | 244,740 | 7,628, 448 | 25, 427 | 2, 339, 281 | 129,175 | 12, 917, 500 


1 In calculat the metal content of the ores from assays allowance has been made for smelting losses of 
both lead and zinc. In comparing the values of ore and metal it should be borne in mind that the value 
given for the ore ís that actually received by the producer, whereas the value of the lead and zinc ís cal- 
culated from the average price for all grades. 


Tenor of lead and zinc ore, old tailings, and slimes milled and concentrates produced 
in Oklahoma, 1935-36 


1935 1936 
Old tailings Old tailings 
Crude ore | ond slimes | Crude ore | ong slimes 


Total ore, etec., milled...................... Short tons..| 2,757,200 | 4,490,100 | 2,953,000 6, 132, 600 


Total concentrates shipped: 

SA E Ch eo et ee eke do.... 30, 485 305 33, 356 477 

Spnalerité age eet do 184, 979 61, 152 171, 784 72, 956 
Ratio of concentrates to ore, etc.: 

Led 222). 2: 29 emasdes Vd edP cH percent.. 0.89 m 1. 01 0. 001 

A EEN do. 6. 24 1. 36 5.80 1. 19 
Metal content of ore, etc.: 

Lead- A eaaa pa aada do.... MR NOS ONERE Er di ET 

ATTEN do. 3. 80 81 3. 49 71 
Average lead content of galena concentrates...... do.... 77.6 63. 6 77.0 61.5 
Average zinc content of sphalerite concentrates. do... 60.0 60. 2 59. 4 
Average value per ton: 

Galena eopncentrateg. . cll er lc... $43. 30 26. 54 $51. 39 $45 

82 05 31. 58 30, 21 


Sphalerite eoneentrateg 28. 
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Mine production of lead and zinc concentrates in Oklahoma, 1891-1936, by districts 


Lead concentrates 


(mainly galena) Zine concentrates 


, Zinc silicate and 
District Sphalerite carbonato 
Short tons Value 


Short tons | Value Short | value 


tons 
AAA HE exei emt URS 558 $27, 399 899 $24. 592 
Miami a. ere ra 1,173,527 | $97,594,520 | 6,617,160 | 260, 536, 293 164 2. 692 
Tt A A 2, 639 127, 163 220 8,289 | 3,120 79, 619 


——————— | —————— |—MÓ | ———M—ÓMÁÁ—ÀÁ— E, cr 


1, 176, 166 97,721,683 | 6,617,938 | 260,571,981 | 4,183 106, 233 


1 Including Quapaw and Sunnyside. 


There was no output from the Peoria camp in 1936 or 1935. The 
output from the old Commerce (Hattenville) camp in 1936 was about 
290 tons of galena and 833 tons of sphalerite, mainly from the leases 
of the Commerce Mining & Royalty Co. The producers in the Qua- 
paw-Sunnyside area were the Kansas & Oklahoma Mining Trust, 
Atlas Milling Co., Mission Mining & Royalty Co., Century Zinc Co. 
(Scott), and St. Louis Smelting & Refining Co. (No. 4). Inthe central 
and western parts of the Oklahoma portion of the Tri-State region 
the following mills were operated partly on ore and partly on tailings: 
Evans Wallower Lead Co. (No. 7), Skelton Lead & Zinc Co., and 
Lawyers Lead & Zinc Co. The following mills treated tailings onlv: 
Cardin Mining & Milling Co. (Nos. 1, 2, and 3), Commerce Mining 
& Royalty Co. (two mills), Britt Mining Co., Tri-State Zinc Co. (two 
mills), Youngman Milling Co. (Ritz), Andrews Mining & Milling Co. 
(Whitebird), Cortez King Brand Mining Co., C. Y. Semple (Huttig), 
and W. H. Aul Mining Co. (Howe). The Eagle-Picher Mining & 
Smelting Co. (Central mill) treated more crude ore than any other 
mill in the district; its total and that of the Bird Dog, See Sah, and 
Blue Goose mills of the Commerce Mining & Royalty Co. aggregated 
more than half of all the crude ore milled in Oklahoma in 1936. Other 
large outputs were made by the Evans Wallower Lead Co. (No. 4), 
Interstate Zinc & Lead Co. (Woodchuck), Rialto Mining & Royalty 
Co., United Zinc Smelting Corporation, Admiralty Zinc Co., Mary M. 
Mining Co., Velie Mines Corporation (Velie, Wilson, and Farmington 
mines), Guaranty Mining & Royalty Co., Indian Mining & Milling 
Co., Canadian Mining & Milling Co., Meteor Four Mine, Black 
Mining Co., Lavrion Mining Co., and Baxter Mining & Development 
Co. All the Admiralty Zinc Co. leases were purchased by the Mary 
M. Mining Co., and early in 1937 all the latter company’s property 
was acquired by Eagle-Picher Mining & Smelting Co. 

Some of the larger Oklahoma shippers to the Central mill of the 
Eagle-Picher company were the Davis Big Chief Mining Co., Crai 
Mining Co., Cameron & Henderson, Blue Eagle Mining Co., F. H 
Nesbitt, J. Dryer, W. H. Mining Co., Henderson Mining Co., and 
Loyce June Mining Co. The Commerce Mining & Royalty Co. 
milled crude ore from many of its own properties at the Bird Dog 
mill as well as ore received from the B. H. & W. Mining Co. (S. S. & G. 
and Anna Beaver mines) and other mines. The capacity of the Bird 
Dog mill has been increased one-third, and that of the Central mill 
(5,500 tons per day) is to be increased to more than 9,000 tons. 
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Wisconsin.—The output of both galena and sphalerite concentrates 
in Wisconsin increased in 1936. "The grade of the raw zinc concen- 
trates, however, was much lower than in 1935 so that the recovered 
zinc content declined 797 tons. Practically all the raw zinc concen- 
trates were shipped to the roasting plant of the Vinegar Hill Zinc Co. 
at Cuba City. 

The Vinegar Hill Zinc Co. worked the Blockhouse mine 159 days, 
the Mullen No. 2 mine 134 days, and the Doyle-Harty mine 235 days; 
it produced most of the zinc and lead concentrates. The Thomas 
Mining Co. worked the Crawford mine 129 days, and the Meloy & 
Baker Mining Co. operated the De Rocher mine 203 days. The 
O. H. & S. Mining Co. mine near Platteville was worked 60 days, and 
the Hill mine at Linden 120 days. Other producers were the Doyle & 
SE Mining Co. at Shullsburg and the George Baker mine at 

enton. 

Small lots of concentrates were shipped from various properties, 
and some stocked sphalerite made prior to 1936 was shipped by the 
McKinlay Mining Co. of Dodgeville. 

The mining and milling methods at the Doyle mine at Shullsburg 
are described in a recent publication of the Bureau of Mines? 


Mine production of lead and zinc in Wisconsin, 1935—36 


Metal content ! 
Zinc concentrates 


Lead concentrates (sphalerite) 
Lead Zinc 
Year 
Short Short Short Short 
tons Value tons Value tons Value tons Value 
1935. erer Eee Ra" 398 $16, 963 33, 027 | $379, 262 286 $22, 880 &, 923 $785, 224 
SE KT 1,277 61, 198 38, 276 400, 899 904 83, 168 8, 126 812, 600 


t In calculating the metal content of the ores from assays allowance has been made for roasting and smelt- 
ing losses of both lead and zinc. In comparing the values of ore and metal it should be borne in mind that 
the value given for the ore is that actually received by the producer, whereas the value of the lead and zinc 
is calculated from the average price for all grades. 


Tenor of lead and zinc ore and concentrates produced in Wisconsin, 1933-36 


1933 1934 1935 1936 

RSR, EE short tons..| 256,400 | 308,600 | 230,000 284, 800 
Total concentrates in ore: 

Rn A aiies er areara a haaa percent.. 0. 30 0.11 0. 17 0. 45 

A A A E E do.... 10.01 10. 20 14. 00 13. 44 

Metz content of ore: 

JE BEE do. .22 . 08 .12 .32 

LO o qua dae do.... 3. 60 3. 61 4. 85 3. 61 
Average lead content of galena concentrates.............. do.... 12.5 70.3 73.3 12.2 
Average zinc content of sphalerite concentrates. .........do.... 35.7 35.4 34.6 27.0 
Average value per ton: 

Galena concentrates... ......... eL LL c ccc ca cL ee nee eee $40. 86 $37.02 $42. 62 $48. 08 

Sphalerite concentrates 2 2 cc ee c eee eee 12. 85 11. 62 11. 48 10. 47 


3 Agnew, Wing G., Underground Mill at the Doyl» Mine, Shullsburg, Wis.: Inf. Circ. 6908, Bureau of 
Mines, 1936, 4 pp. 
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The output of gold, silver, copper, lead, and zinc from mines in 
Idaho in 1936, in terms of recovered metals, was 80,291.40 fine ounces 
of gold, 14,537,530 fine ounces of silver, 2,954,000 pounds of copper, 
182,678,000 pounds of lead, and 98,200,000 pounds of zinc. This out- 
put compares with a production in 1935 of 83,823.06 ounces of gold, 
10,240,953 ounces of silver, 2,095,867 pounds of copper, 158,040,250 
pounds of lead, and 62,105,568 pounds of zinc. There were 281 lode 
mines and 828 placers producing in 1936 compared with 289 lode mines 
and 1,079 placers in 1935. 

Since 1863 the output of the five metals in Idaho has been as follows: 
Gold, 7,030,826.39 fine ounces; silver, 379,546,495 fine ounces; copper, 
83,902 tons; lead, 5,021,437 tons; and zinc, 577,904 tons. The total 
value of this output has been $1,053,213,440. 

Calculation of value of metal produclion.—The value of metal produc- 
tion herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per 
ounce, the yearly average weighted United States Government price ?; 
and in 1935 and 1936 at $35 per ounce, under authority of the Gold 
Reserve Act of January 31, 1934. The silver price in 1932 and 1933 
is the average New York price for bar silver; in 1934, the Treasury 
buying price ($0.64646464 -- per ounce) for newly mined silver; and in 
1935 and 1936, the yearly average weighted Treasury buying price for 
newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 

“1 Assisted by Jeannette Froiseth. 
?The Treasury from Feb. 1, 1934, through December 1934 has calculated al] role old and new, at $35 per 


ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S. Government fluc- 
tuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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Prices of gold, silver, copper, lead, and zinc, 1932-36 


Year 
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1 $20.671835. 


Gold Silver Copper Lead Zinc 
Per fine Per fine 

ounce ounce Per nd | Per pound | Per pound 
1 $20. 67+ $0. 282 do. 063 $0. 030 $0. 030 
.56 .350 . 064 . 037 .042 
34. 95 2, 646+ . 080 . 037 . 043 
35. 00 . 71875 , 083 . 040 . 044 
35. 00 . 7745 . 092 . 046 . 050 

1 $0.64646464. 


Mine production of gold, silver, copper, lead, and zinc in Idaho, 1932-36, in terms 
of recovered metals 


Mines pro- 
ducing 


Gold (lode and 


Copper 


Pounds 


1, 143, 381 
1, 562, 234 
1,531, 625 


Value 


$72, 033 

99, 983 
122, 530 
173, 957 
271, 768 


lacer 
Ore (short á ) 
tons) 
Fine ounces 
1, 032, 853 46, 885. 39 
1, 190, 851 64, 592. 23 
1, 287, 182 84, 817. 20 
1, 520, 945 83, 823. 06 
1, 807, 530 80, 291. 40 
Lea 

Pounds Value 
144, 235, 067 $4, 327, 052 
148, 726, 701 5, 502, 888 
142, 648, 216 5, 277, 98A 
158, 040, 250 6, 321, 610 
182, 678, 000 8, 403, 188 


Silver (lode and 
placer) 
Value Fine ounces Value 
$969, 207 6,716,968 | $1,894, 185 
, 650, 977 6. 987, 960 2, 445, 786 
, 964, 361 7, 394, 143 4, 780, 052 
, 933, 807 10, 240, 953 7, 360, 685 
810, 199 14, 537, 530 11, 259, 317 
Zinc 
Total value 
Pounds Value 
20, 504, 234 $615,127 | $7,877, 604 
41, 935, 977 1, 761, 311 11, 460, 945 
49, 598, 651 2, 132, 742 15, 277, 669 
62, 105,568 | 2,732,645 | 19, 522, 704 
98, 200, 000 | 4,910,000 | 27, 654, 472 


Gold and silver produced at placer mines in Idaho, 1932-86, in fine ounces, in terms 
of recovered metals 


Year 


Dry-land 


dredges ! 


Silver 


Gold 


dredges 


Floating (bucket) 


Silver 


Sluicing 
Gold Silver Gold 
EE 4, 161. 28 857 (?) 
dies ume 5, 147. 97 1, 164 781. 16 
an ume 8, 155. 62 2,350 | 3,248. 70 
odeur 8, 131. 07 2, 641 
erp 8, 282.46 | 1,473 


(*) 
149 


! Dragline and power-shovel excavators with sluices or special amalgamators. 
2 Figures for floating dredges include those for dry-land dredges; separate figures not available. 


Gold.—The output of recoverable gold in Idaho was 80,291.40 fine 
ounces in 1936, a decrease of 4 percent from the output in 1935. 
Gold produced from lode mines amounted to 45,861.60 ounces, & de- 
crease of 6,210.43 ounces, and gold recovered at placers amounted to 


34,429.80 ounces, an increase of 2,678.77 ounces. 


Total 
Gold Silver 
12, 439. 68 3, $26 
23, 289. 90 7, 243 
21, 256. 37 S., 523 
31, 751. 03 12, 185 
34, 429. 50 11, 153 


Most of the geld 


from placers came from the Warren and Boise Basin districts where 
dredges were operated. "Twelve floating (bucket) dredges recovered 
26,098.19 ounces of gold in 1936 compared "with nine in 1935 which 


recovered 23,616.96 ounces. 


Siliceous gold ore yielded 42,176.01 
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ounces of gold (53 percent of the total) in 1936, a decrease of 6,028.02 
ounces; placers yielded 43 percent. Nearly 66 percent of the gold 
from lode and placer mines was recovered from 12 mines in Boise, 
Elmore, Idaho, Owyhee, and Valley Counties. The Meadow Creek 
mine of the Yellow Pine Co. at Stibnite was the largest producer of 
gold in Idaho in 1936; it was followed by the Golden Anchor mine at 
Burgdorf, the Wharton property (dredge) at Centerville, the Gold 
Hill mine at Quartzburg, the Tdaho Gold Dredging Co. and the Baum- 
hoff-Fisher Co. (dredge) at Warren, the Boise-Rochester mine at 
Atlanta, the Jordan Creek dredge at De Lamar, the Gnome mine 
near Elk City, the Moores Creek Dredging Co. at Idaho City, the 
Orogrande-Frisco property near Orogrande, and the Grimes Co. 
(dredge) at Pioneerville. The Boise-Rochester mine, the largest 
producer of gold in Idaho from 1932 to 1935, inclusive, was closed in 
June 1936 and sold to The Sawtooth Co. 

Silver.—The output of recoverable silver in Idaho was 14,537,530 
fine ounces in 1936, the largest output ever recorded in the State and 
an increase of 42 percent over the output in 1935. Idaho has been 
the largest producer of silver in the United States since 1933; Utah and 
Montana rank next. Silver ore yielded nearly 69 percent of the total 
silver from Idaho in 1936, lead-zinc ore 19 percent, and lead ore 11 
percent. 'The production of silver from silver ore increased from 
6,310,726 ounces in 1935 to 9,991,204 ounces in 1936; silver output from 
lead-zinc ore and lead ore also increased. Eleven mines produced 
96 percent of the silver output of the State in 1936. The Sunshine 
mine, the largest producer of silver in the United States, produced 
nearly 63 percent of the State output; it was followed by the Hecla 
at Burke, Bunker Hill at Kellogg, Morning at Mullan, Crescent on 
Big Creek, Triumph near Ketchum, Page west of Kellogg, Star near 
Burke, Gold Hunter at Mullan, Clayton at Clayton. and Hewer near 
Lakeview in Bonner County. 

Copper.—The output of recoverable copper in Idaho was 2,954,000 
pounds in 1936 compared with 2,095,867 pounds in 1935, an increase 
of 41 percent. More than half of the copper produced in Idaho in 
1936 was recovered from concentrating silver ore from the Sunshine 
mine on Big Creek, Shoshone County; most of the remainder was 
recovered from concentrating lead-zinc ore from the Bunker Hill, 
Morning, and Triumph mines. 

Lead.—The output of recoverable lead in Idaho was 182,678,000 
pounds in 1936, compared with 158,040,250 pounds in 1935, an increase 
of nearly 16 percent but less than the average annual output (213,324,- 
724 pounds) for the decade 1927-36. Lead-zinc ore yielded 71 per- 
cent of the total lead in 1936, and lead ore 28 percent. Lead from 
lead-zinc ore increased 18,412,105 pounds and from lead ore 5,535,044 
pounds. Ten mines in 1936 produced 96 percent of the total lead; 
the combined output of the three largest—Bunker Hill, Morning, an 
Hecla—was 77 percent of the total. In order of output the 10 leading 
produce mines were: Bunker Hill, Morning, Hecla, Page, Star, 

riumph, Gold Hunter, Sidney, Clayton, and Hope; all except the 
Triumph, Clayton, and Hope mines are in the Coeur d'Alene region, 
Shoshone County. Considerable lead was also produced from the 
Warm Springs district in Blaine County, Bay Horse district in Custer 
County, Pend d’Oreille district in Bonner County, and Texas district 
in Lemhi County. 
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Zine.—The output of recoverable zinc in Idaho in 1936 was 
98,200,000 pounds, the largest ever recorded in the State and an 
increase of 36,094,432 pounds over the production in 1935. The 
unusually large gain was due chiefly to the increase in output of lead- 
zinc ore from the Star mine and to the resumption of operations at 
the Triumph mine near Ketchum, Blaine County. Substantial gains 
in the production of zinc were also made at the Bunker Hill, Sidney, 
Morning, and North Star mines. Lead-zinc ore yielded 99 percent 
of the total in 1936 and lead ore nearly all the remainder. There was 
an increase of 35,755,062 pounds in zinc from lead-zinc ore and 342,533 
pounds from lead ore. Seven mines, each producing more than 
2,000,000 pounds of zinc in 1936, yielded 95 percent of the total. The 
Morning mine of the Federal Mining & Smelting Co. continued as the 
largest zinc producer in Idaho, followed by the Bunker Hill, Star, 
Triumph, Sidney, Frisco, and Page mines. 
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Gold and silver produced el placer mines in Idaho, 1935-36, by counties, in fine 
ounces, tn terms of recovered metals 


Dry-land Floating (bucket) 


Sluicing dredges! dredges Total 
County 
Gold Silver | Gold | Silver Gold Silver Gold Silver 
1935 

Ke CEET 145. 34 IB PA A eue Ee Peri ue 145. 34 18 
Ademg ` lll..2as ecol JD o dace c certc oM GE GE, NEES liiis 
Benewah.................- 26.20. | S ae cens KE aiia tee c GE 20. 20 |.......- 
Bing Bae o a oda oe 2:20. AE RO trees AAA EES ye. (RN ENEE 
E EENEG ¡E A, D, A PARA Weds 3 to 1.86 |.......- 
BOS OPE 1, 535. 13 409 1 5-3 EA 3, 508. 64 074 5, 043. 77 1, 383 

Bonneville.. 22-22- 127. 46 AN AN A SR 127. 46 
Boundary................- CRE ENEE, AS GEES EE, EE e ON VE 
IR EEN BAC a lia o EE 1, 181. 60 693 ], 190. 00 693 
Canyon... vA; om EE, GEN GE EE A 2.66 |. 
Clearwater: . eso cnc s 414. 86 BO |: dli 1, 858. 00 560 2, 272 86 040 
E dcs deer. ee ad 92. 60 TR PEE re DEI RE UOS 92. 60 46 
Elmóote:...... o i u.c 194. 43 KUNDEN whee EEN rto 194. 43 36 
CODY A n 15. 03 rug E AAN EE, SECUN 15. 03 7 
Gooding... -22 -----aMO OOF AA EE AA E EE KÉ" WEE 
Ee EE 2, 878. 19 653 PORO oe onc 15,819.47 | 6, 561 18, 727. 66 7, 214 
Jerome... 110. 74 rM PEN RR TIR REUS ERN ie 110. 74 7 
Stan EE 86. 77 E MERE. UN ISO: Me NG. TT 11 
Én DEE 625. 57 |. MS AA MILES DENIS 625. 57 85 
Mumidoka 20 L ee POE) | EE, RARE EEN PEER A 41400 A 
Nez Fert- lv 29. 26 ” C NUR DEE I EE SOME: Cas Q 26 4 
0 aaan 722.75 1.1004 A A 1, 219. 25 756 1, 942. 00 1,856 

set AS 13. 60 ¿E ER, CA VERTRAUEN. EA 3.60 
Shoshone......2..........- 134. 20 ed As. Be AE EE ERR 734. 20 135 
Twin Falls... ...........- 125. 40 run A EA EE, E 12^. 40 7 
Valles. Lalo cedere ucc 89. 74 7/28 A ANNAM GE IN 59.74 25 
Weabiogton. ----------- 7.40 r 9M DARA E EPA: COURSES 11.40 7 
8,134.07 | 2,641 |... 2- 23,616.96 | 9,544 | 31,751.03 | 12,185 

1936 

Ada sos ege 639. 50 49 4.50 AAA ces heh 644. 00 53 
Benewah............-.-..- SCATA Y IA EE GE EE EN 16.00 |........ 
Bingham..........-.....-- 10 H NOR DEE A: OM. nos 2.00 |... 
A ocu conl are b. HEEN A IC SUME A L20 [L..:.... 
e EE ], 366. 14 343 Ll lo 11, 020. 46 2, 881 12, 386. 60 3, 224 

Bonneville...............- 141. 60 D EE EE ATA AA A HEURE 111. 60 
AA E A A A 456. 40 284 456. 40 284 
Canyon... s el seco ain S. x MEET AAC A ERR. PRA 80 | 2. 
Clearwater............--.. 208. 96 45 44.65 15 1, 375. 79 361 1, 629. 40 421 
Cüsler.. e ee ta Aere 79. 80 LC A IE VE IMS 79. 80 18 
Elmore..................-- 244. 40 (SN PIS A MEE, WEEN 214. 40 40 
LR EE 68. 80 A o NEPOS Ness MEO! DENKE 68. 80 13 
Gooding................... 10:00 EMI ROMA AS, EE ee Son 10. 00 f... 
Be Ke 2. 2 EE 3, 172. 49 630 lee ste 10, 130. 71 4, 104 13, 303. 20 4,794 
Jerome... o c sce oe 196. 00 Le IO OPINIONE, EE, EREMO 196. 00 13 
¡E DEE 7.00 ARMIN DA SCOPE EN 47.00 9 
Ini ll. ae ces cc ze 697. 60 v5 O GE A, DEE 607. 60 71 
Nez Perce.............-... 2900 mS A RM cR E 29.00 |........ 
Oexvhee ee 527.77 38 A ECH 3, 114. 83 1,971 3, 642. 60 2, 009 

Power...........-.....-.-- 51. 20 Pace PR PERENNE RS 51. 20 
Shoshone.................- 488. 80 Bees roS. EE DEREN 485. 80 89 
Twin Falls...............- 103. 80 na MEE MEM NORUNT. RR 103. 80 9 
Valley.........-.-...--.--. 189. 60 rs RES NEE AO roS 189. 60 93 
8, 282. 46 1,473 | 49.15 19 | 26,098.19 | 9,661 | 34,429.80 11, 153 


3 Dragline and power-shovel excavators with sluices or special amalgamators. 


MINING INDUSTRY 


The mining industry in Idaho improved to such an extent in 1936 
that the value of the metal output rose from $19,522,704 in 1935 to 
$27,654,472 in 1936, an advance of nearly 42 percent. This large gain 
was due chiefly to the marked increases in the average sales prices of 
silver, lead, and zinc; silver from 71.875 cents an ounce in 1935 to 
77.45 cents in 1936, lead from 4 to 4.6 cents a pound, and zinc from 
4.4 to 5 cents a pound. As a result of increased metal prices mines in 
Idaho produced a record output of silver and zinc and the largest 
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output of lead since 1931. The output of gold decreased slightly due 
to the closing of the Boise-Rochester property at Atlanta, Elmore 
County, in June. However, the gradual yearly increase in the 
roduction of gold from bucket dredges is notable. The output of ore 
rom mines in the Coeur d’Alene region, the chief producing area in 
Idaho, increased considerably, especially that of lead-zinc ore. The 
features of the year were the unusually large increase in production 
of silver from the Sunshine mine; the large increase in production of 
zinc from the Star, Bunker Hill, Sidney, and Morning mines; and the 
reopening of the Triumph lead-zinc mine near Ketchum, Blaine 
County. The smelter and refinery of the Bunker Hill & Sullivan 
Mining & Concentrating Co. were active throughout the year at an 
increased rate, and the electrolytic zinc plant of the Sullivan Mining 
Co. was worked at capacity. The Sullivan Mining Co. is planning to 
increase the capacity of the plant from 60 to 90 tons a day. 


ORE CLASSIFICATION 
Ore sold or treated in Idaho, 1935-36, with content in terms of recovered metals 


Source Silver Copper Lead Zinc 
Fine 
1935 ounces | Pounds | Pounds | Pounds 


Dry gold ore. ................... 


Dry gold and silver ore.......... : 35 54, 965 1,7 13,937 |... 
Dry silver ore................... 181, 367 300. 25| 6, 310, 726| 1, 268, 009 602, 047 7. S63 
443, 951| 50, 141. 19| 6, 473, 899] 1, 315, 901 631, 320 7, S63 

SSS Eege es Keel Keesen Kee a>- 

Copper Ofe LLL cL... 243 1, 189 33, 020 1.9397]. 5. assess 
Lead ore......... LLL. LLL eee 256, 077 574. 78| 1, 400, 889 207, 189| 46, 171, 655 748, 927 
Lead-zinc ore... ................ 820, 674| 1,331. 29| 2, 346, 791 $39, 757|111, 235, 335/61, 348, 778 
1, 076, 994] 1,930. 84| 3, 754, 869 779, 966/157, 408, 930/62, 097, 705 

Total, lode mines. ........ 1,520, 945| 52, 072. 03/10, 228, 768| 2, 095, 867 158, 040, 250/62, 105, 568 
Total, placers...................| 1079|.......... 31, 751. 03 | A | | ene esee sni omar duct is 


1, 520, 945| 83, 823. 06/10, 240, 953| 2, 095, 867/158, 040, 250/62, 105, 568 


———— 1—————À | —————— —— | —— ——————— | —————————— 
——— |——ÓM |. —————————— | of ——————M—Á— 


Dry gold ore... ooo... o... 264, 446 5 97,596; 138, 182 64, 633| ...... 
Dry gold and silver ore.......... 427 41, 603 1, 091 10, O26). 2... 
Dry silver ore. .................. 250, 265 412. 02| 9, 991, 204| 1,924, 335| 1, 249, 025 4, 700 
515, 138| 43, 762. 28|10, 130, 403| 2, 063, 611| 1, 323, 684 4, 700 

Copper EE 284 : 1, 226 28, 465 (KC | .....-.. 
Lead NOS 305, 967 545. 35| 1, 601, 321 215, 399] 51, 706, 702| 1, 091, 460 
Lead-zinc ore. .................- 9856, 141| 1, 537. 16| 2, 793, 427 646, 5251129, 647, 440,97, 103, S40 
1, 292, 392 ; 1 4, 395, 974 899, 389/181, 354, 316198, 195, 300 

Total, lode mines......... : 1, 807, 530| 45, 861. 60/14, 526, 377| 2, 954, 000/182, 678, 000/98, 200, 000 
Total, placers. ..................| | 828|.......... , 429. 1E 1531-4. eee E EE 


1, 807, 530) 80, 291. 40/14, 537, 530| 2, 954, 000, 182, 678, 000,98, 200, 000 


1A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
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Value of metals from ore sold or treated in Idaho, 1935—36, by classes of ore 


Ore Total 
Class (short Gold Silver Copper Lead Zinc Sal 
tons) alue 
1935 
Dry gold ore. .................. 262, 202:$1,087, 141! $77,775 $3, 826 $6131... Le ss $1, 769, 355 
Dry gold and silver ore........ 382 57, 262 39, 506 149 e MOERS 97, 505 
Dry silver ore.................. 181, 367 10, 509| 4, 535, 834 105, 245 2A, 052 $340| 4,676, 016 
443, 951| 1,754, 942| 4, 653, 115 109, 220 25, 253 346] 6, 542, 876 
SSF SS SS SS ES == == = 
Copper oe 243 867 5, 167 2. 740 ri. MEHR EN 8, 852 
Lead oe 22-2. eee ee 256, 077 20, 117| 1, 906, 859 17, 197] 1, 846, 866 32, 953} 2,924, 022 
Lead-zinc ore. ................. 820, 674 46, 595| 1, 686, 756 44,800] 4, 449, 413: 2, 699, 346) 8, 926, 910 
1. 076, 994 67, 579} 2, 698, 812 64, 737, 6, 206, 357| 2, 732, 299/11, 859, 784 
SSS: | rr dace mt er ee E | ee ae geed DE ere ee a at 
Total, lode mines. ....... 1, 520, 945; 1, 822, 521| 7, 351, 927 173, 957) 6, 321, 610| 2, 732, 645/18, 402, 660 
Total, AAA soe ose ue 1, 111, 286 Wd PEA lee tace dr A 1, 120, 044 
1, 520, 945| 2. 933, 807| 7, 360, 685 173, 957) 6,321, 610| 2, 732, 645/19, 522, 704 
LLLI A————-—E——LLEEEELLLBÉERDLLLLLLSIL 
1936 
Dry gold ore..................- 264, 446' 1, 476, 160 75, 588 12, 713 vA! is | CRINES 1, 567, 434 
Dry gold and silver ore......... 427 41, 000 32, 221 100 461|.........- 73, SSL 
Dry silver ore.................. 250, 265 14, 421] 7, 738, 188 177, 039 57, 455 235| 7,987, 338 
$15, 138 1, 531, 680| 7, 845, 997 189, 852 0^, 859 235. 0, 628, 653 
SSS SSS Se SS Eee eee See eS SS | ee 
Copper ore..................... 284 588 950 2, 619 PE 4,165 
Lead 0f8.......... se e erer 305, 967 19, 087, 1, 240, 223 19,817] 2,378, 500 84,573! 3, 712, 209 
Lead-zinc ore.................. 956, 141 53, 801| 2, 163, 509 59, 480] 5, 963, 782] 4,855, 19213, 005, 764 
1, 292, 392 73,476} 3, 404, 682 81, 910, 8, 342, 299! 4, 909, 765/16, 812, 138 
Total, lode mines ........ 1, 807, 530! 1, 605, 156 11, 250, 679 271, 768. 8, 403, 188! 4, 910, 000; 26, 440, 791 
Total, placers..................|.-........ 1, 205, ve 8.638. ers mn | ONES 1, 213, 681 
1, 807, 530| 2, 810, 19911, 259,317| 271, 768 8, 403, 183) 4, 910, 000,27, 654, 472 


Gold ore.—The output of gold ore in Idaho was 264,446 tons (in- 
cluding old tailings) from 171 properties in 1936 compared with 
262,202 tons from 180 properties in 1935; it represented nearly 15 per- 
cent of the total output of ore in the State in 1936. More than 76 per- 
cent of the total Sod ore (and old tailings) was produced from the Oro- 

nde-Frisco property near Orogrande, Yellow Pine property at 
PAR Gold Prat mine at Quartzburg, and Boise-Rochester mine at 
Atlanta. 

Gold and silver ore.—The output of 427 tons of gold and silver ore 
in Idaho in 1936 came chiefly from the Come-Back mine in Boise 
County and the Wilson mine in Owyhee County. 

Silver ore.—Thirty mines produced 250,265 tons of silver ore in 
1936 compared with 15 mines producing 181,367 tons in 1935. More 
than 97 percent of the total came from the Sunshine and Crescent 
mines in Shoshone County ànd the Hewer property in Bonner County. 

Copper ore.—A little copper ore (284 tons) was produced from eight 
mines in Idaho in 1936; the output in 1935 was 243 tons. 

Lead ore.—The output of lead ore was 305,967 tons from 53 prop- 
erties in 1936 compared with 256,077 tons from 56 properties in 1935. 
Nearly 98 percent of the total came from the Hecla and Gold Hunter 
mines in the Coeur d'Alene region, the Clayton mine in the Bay Horse 
district, and the Hope property in the Pend d'Oreille district. 

Lead-zinc ore.—The output of lead-zinc ore (including old tailings) 
was 986,141 tons from 19 properties in 1936 compared with 820,674 
tons from 12 properties in 1935. Except for a small lot of ore from 
Camas County, all lead-zinc ore (and old tailings) produced in 1936 
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came from 13 mines in Shoshone County and 5 mines in Blaine County 

and was treated by flotation. It represented more than 54 percent of 

the total ore. 'The Bunker Hill property continued to be the leading 
roducer of lead-zinc ore, followed by the Morning, Star, Page, Frisco, 
riumph, and Sidney. 


Ore sold or treated tn Idaho, 1935-36, by ae with content in terms of recovered 
meta 


DRY GOLD ORE 


County Ore Gold Silver Copper Lead Zinc 
1935 Short tons | Fineounces| Fine ounces| Pounds Pounds Pounds 
PG in oil ite as ue LT E 426 23. 97 E cds we A A 
Adams cirios 877 1, 290. 7 564 150 595 A 
BANG WEEN 243 180. 70 612 951 4S] |i ane eee 
e WEE 35, 909 6, 372. 88 2, 636 405 2.059 EEN 
Boundary..................... 5 2. 80 E S O e 
CAMAS A A 1, 474 322. 06 192 158 ER A 
Clearwater.................... 5 S E o 0 p AA EE, DE, AA 
LN E EE EEN 1, 571 180. 12 EST Lg EE MAN bee ceed 
EIWOIB. stus MU esas 81,412 | 19,812. 60 63, 630 9.012? AAA RON 
Coil tec s hd eA EDS 5 45. 80 149 o lenius 850 Y mme e 
TOGO becca n. Crede e 71, 013 8, 253. 60 10, 695 1, 072 6, 350: | 3i. 52-4. 
Ën A ew exem 14, 910 2, 563. 54 2, 016 25. 672 1, 150 |. uscssrer 
RE el ehe cosa ias 239 129. 02 OBA ERRORES. PNE EPIIT 
Bhoslione. 2.2.2 2l ll ll lees 334 82. 60 139 1, 988 1,925 EE 
MOS oe o dee §3, 725 8, 929. 38 25, 814 8, 530 150: |sat ge vi 
Washington... 24 10. 60 11 AAA IA 
262, 202 48, 204. 03 108, 208 46, 094 15, 336 1.........-.- 
1936 

Add. cn a lr licec Ete uH 41 10. 80 PENNE AAA EE 
ATADOS a cc tad cr ede 887 886. 75 37 210 522 E 
ag ee eege 233 168. 43 757 443 3,650 D 
uon ————— ——Á— 43, 613 8, 234. 59 6, 822 215 10,390 |.......-.--- 
CAINS tc is 809 247. 13 324 573 4:025. |-..-.------- 
LN CT EE 2 . 60 EE, AI EE 
EE A e aoea 111 174. 13 ¿318 1, 638 |.....-..---- 
ds AA 29, 893 4, 060. 78 26, 151 11902 | Leen 
Ci EA tees Gel 121 114. 40 188 A TIZ WE 
¡A Zeene A 121, 053 15, 656. 40 24, 022 1,413 7,196 |.........--- 
D5 200 A osia 22, 260 4, 185. 01 4, 430 127, 393 20, 78l casocaeess ee 
CA eee N32 242. 63 442 |.......1:.-- 155 |.....------- 
Shoshone_.......-.----------- 511 91. 80 293 3, 946 14, 109 |.........--- 
Valles seat an a didas 44,068 | 8,091.16 33, 117 2,022 de AN 
Washington..................- 12 11. 40 31 65 A BE 
VC SRI yiii His b USC HER 

264,446 | 42,170.01 97, 596 138, 182 64, 633 |.......-.--- 


DRY GOLD AND SILVER ORE 


1935 
A A PU eG 240 1,557. 01 
(DE CERU ca als as oe 9 9.77 
Loth. a daa aa E 19 1. 30 
Owyhee... cs... 102 64. 41 
Valley.......................- 12 4. 42 
332 1, 636. 91 

1936 
E EEN 182 1, 048. 01 
(Custer o c a deutet du ay 6 5. 98 
EHHOLÓ. cae es Aere 20 43. 42 
AE uci clclo s oem uM Ee 217 12. 00 
Val os ceci EEN 2 4.84 


427 1, 174. 25 
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Ore sold or treated in I daho, 1935-86, by counties, with content in terms of recovered 
metals—Continued 


DRY SILVER ORE 


Silver 


nces| Fineounces 


4,414 


A A NA EA aed 


— — — | A A EN — ———.——————— 
TA | ILL———————— |L————————ÉÁÉ——I———————————— |L————————————————— 


——À— —— áÀ— — | —— | ———— |  _  _ ———————— |€————— 


County Ore Gold 
EEN 
1935 Short i 
Blaine E NER es fine 47 13 
O an ae 13 2. 71 
onner... 4, 563 16. 60 
Butte... 700v ' 53 . 40 
Custer oco 283 4.76 
¡A ` TTT 1 1. 60 
Owyhee... 0er 31 3. 97 
Bhosbone.,.,,., 77777777 175, 058 217. 08 
Washington... 7 777777 936 6. 00 
181.367 300. 25 
1936 
Biaine 13 80 
Doise ga 28 6. 00 
Bonner EEN 9,114 43. 40 
O A 484 42. 09 
Lenhh ol 2o 00s 600 2.00 
Ne ee CM 124 21. 97 
Washiogton como] eg | aa 
250, 265 412, 02 


9, 991, 204 


Copper Lead Zinc 

Pounds Pound Pounds 
84 3,200 Keeser 
496 936 |............ 
2, 746 5A, 107 7, 863 
530 1.400 EG 
12, 380 E: Sé. WOEN 
ARCAS Fe = a. 450 |. .........-- 
1, 236, 797 513,036 |...........- 
14, 976 15, 400 |...........- 
1, 268, 009 602, 047 7, 863 
22 109 |...........- 
42 445 | 4l 
7,554 122, 602 4,700 
063 CD GE 
5,457 11,522 [3:2 leis 
54 X HMM AA 
1, 890, 198 1,096, 563 |............ 
20, 348 16,739 |............- 
1, 924, 338 1, 249, 025 4, 700 


————— A END 
COPPER ORE 


a E 
Ad 1935 
Eege 6 0.30 193 A EE 
Lemhi ` 7-7... 195 15. 85 3, 365 27,197 472. au ares id 
Ne Pus eR 4l 6. 02 3, 617 5, 142 1,465 ele etse 
MDC ATE 1 2. 00 14 (E ata cs wes cM CR 
243 24.77 7, 189 33, 020 L O3 dace 
Ad Son 
Cu o ee aias 9 op 31 DAO NRI PESE 
Elmore. coed 2 P 189 9. 03 741 21 547 —————————— 
‘ie CORN 52 . 40 430 2, 587 194 [oils 
og EE 34 6. 73 24 1-309 AAA DEE 
284 16. 81 1, 226 28, 465 174 d DEE 


LEAD ORE 


12. 70 
. 80 


7, 094 
1, 329, 500 
3, 005 


wm zm mm omo m od 


— n — J— —— | —— M—— | |————M—» | —M—M—Ó— L——— MM 


46, 171. 658 748, 927 


Se: | — | —  À——— | ——a— á— Á— | — —— M — | a —— H———sa a 


Blaine. ......... 
Bonner. "Tonnen 128 
Boundary... ^77----.-..- 4, 764 
Butte........... tte ee eee 18 
Camss.......,. tre 23 
Custet. 770 77 
Lemhi......... "^7-------.- 9, 064 
Shoshone...... '777-----.-... 506 
Valerie 241, 379 
OE 118 
256, 077 

Blaine.......... 
Bonner... ^77-e---- 986 
Boundary... Tonnen 10, 250 
MM MANET Li) zu 

uster........ 7700 

Lemhi......... 77777----- 25, 363 
Bhoshone..... 7777-7 1, 399 
Valley......... ttt terre 267, 696 
Ue... 39 
305, 967 


1, 601, 321 


215, 399 


51, 706, 702 1, 091, 460 


a a EE ASES 
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Ore sold or treated in Idaho, 1935-36, by counties, with content in terms of recovered 
metals—Continued 


LEAD-ZINC ORE 


County Ore Gold Silver Copper Lead Zine 
1935 Short tons | Fineounces | Fineounces| Pounds Pounds Pounds 
A was see 201 2.27 2,117 642 32, 984 79, 864 
Shoshone..................... 820, 473 1, 329. 02 2, 344, 674 539, 115 |111, 202, 351 61, 268, 914 


——— — |——— |———— | ——————— |—MM——M 


820, 674 1,331.29 | 2,346,791 539, 757 |111, 235,335 | 61. 348, 778 


——— |——— |——————— |——À——— | o 
Å [IM ——— É|ILIÁÁÀ—— M | M 


ERT nic dde 38, 431 294. 29 305, 257 107,839 | 5,364, 082 9, 570, 380 
CAMA ios is 22 . 67 962 90 1, 518 4, 080 
Shoshone..................... 947, 688 1, 242. 20 2, 487, 208 538, 596 |124, 281,840 | 87, 529, 380 


— (—— M | e —— —M— | —— ———— M | ————— | 


986, 141 1,537.10 | 2,793, 427 646, 525 1129, 647, 440 | 97, 103, 840 


Zinc products (as marketed from Idaho mines and mills) sold to smelters and 
electrolytic plants, 1985-36 


Average 
Quantity assa 
, : g y of Recovered 
Classiflcation County dry concen- zinc 
trates, etc. 


————— | ——— | ————— A 


1935 
Pounds Percent Pounds 


Zine concentrates.......... Enine Bonner, and Sho- 474 | 69, 062, 704 51.95 | 62, 092, 441 
shone. 
Lead-zine old mill clean- | Shoshone.................. 14, 502 36. 26 13, 127 


ings. 


69, 077, 206 51.94 | 62, 105, 568 


1936 


Zinc concentrates.......... Blaine, Bonner, Cumas, 


104, 442 |108, 640, 853 52.01 | 98, 200, 000 
and Shoshone. 


METALLURGIC INDUSTRY 


The 1,807,530 tons of ore (including old tailings) produced in 1936 in 
Idaho comprised 196,011 tons (10.85 percent) treated at gold and silver 
mills, 1,583,287 tons (87.59 percent) treated at concentration plants, 
and 28,232 tons (1.56 percent) shipped crude to smelters. 

Of the ore (and old tailings) treated at gold and silver mills, 50,713 
tons were treated at straight amalgamation plants, 46,657 tons were 
treated by combined amalgamation and concentration, and 98,641 tons 
(including 2,700 tons of old tailings) were treated at straight cyanida- 
tion plants. In 1935, 41,017 tons of ore (and old tailings) were treated 
by amalgamation, 91,480 tons by combined amalgamation and con- 
centration, and 51,504 tons by cyanidation. Nearly 82 percent of the 
ore treated by amalgamation in 1936 came from mines in the Boise 
Basin district; 96 percent of the ore treated by amalgamation and 
concentration came from mines in the Middle Boise, Marshall Lake, 
McDevitt, and Warren districts; and 96 percent of the ore and old 
SE treated by cyanidation came from mines in the Orogrande 

istrict 
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_ Ore and old tailings treated at straight concentration plants 
increased from 1,315,585 tons in 1935 to 1,583,287 tons in 1936. 

liceous material treated at concentration plants increased from 
255,021 to 309,547 tons; lead ore from 239,896 to 287,571 tons; and 
lead-zinc ore and old tailings from 820,654 to 986,141 tons. A little 
Copper ore was also treated by concentration. 


Mine production of metals from gold and silver mills in Idaho, 1935-36, by counties, 
an terms of recovered metals 


Ore, old Recovered in bullion Concentrates and recovered metal 
tailings, ete., 
treated (dry 

weight) Amalgamation | Cyanidation 


County Concen- 


Old pw Gold | Silver|Copper| Lead 
Ore | DL | Gola | silver} Gold |Silver| duced 


ings, 
etc. 
1935 Short | Short] Fine | Fine | Fine | Fine | Short | Fine | Fine 
Ada tons | tons | ounces lounces | ounces |ounces| tons | ounces |ounces | Pounds | Pounds 
Bo 5 425 ...... 17. 43 LEE, S 1 2. 501. O A -= 
Board. 4, 648 RUE 6,084. 74| 1,037 .......-|---- Rex 1233, 128.53| 927 90 — 419 
Clearwater. ... F gg E Muro eccesso EE 
Custe ass e i nucon pe 69.92| all 
Gas Rees 57, y 20, 450: 10, 556. 34| 11, 977|........| ......- 1, 492) 9,097.01) 50,837) — 7,072........ 
Idaho... 62,102) 3635] 4,150.92 1,800,294. 1i| 1,007, ^  GR| 1/128.48/ 8,007. ai 3,000 
T Eu 244. 81 43|  3.70|....... 71 11272)  251| 23,552]........ 
Al e 58  75| oul  127........|--...-- 4 5.72) — 201|........|-------- 
Valen eee (o 9. 60 e ——M— ——— M — 
y--.-..... on 441. 75 Pisy A SEENEN 20) 114.25 345} 3,530 150 
gg AAA AE AREA PEPA EE EA D TAS, 
160, 381123, 620/21, 686. 84| 15, 290! 2, 367. 73| 1,497, — 1,779,10, 580. 21| 58, 528| 34,497| 4, 169 
i —— SSS | S| S| E eS | == 
1936 
Bude (OA E err mE E oasis E E 
EE ui 7,647.99| 1 ë90. 2.2... 28} Du  316| 100) — 181 
Smee escas "me DO eo Ae e PA CHEN) A A DEE 
SE cos Mae NNI 00 ` Busse POSEAN a 
Elmore........| 29 2 Wé Eege A ee ees 
SE Bän" 2, 233.66] 2,0361........].....-- 256| 1,300. 25; 18,320}  1,902]........ 
Idaho........ 115 IO 102. 90 A A A A A  — ET ERT 
eTA »221| 2,700| 8, 186. 77| 4, 042,4, 933. 12| 2, 324 60} 1, 921. 18] 16, 411 034| 3,761 
Owshee. 7 4,405). 246. 86 30... Te Sud 133| 203.20] 1,223| 116,550|........ 
Shoshone...... a prenan EU M EE SE E 200 Poesia 
uu MEE EE ] E AAA O E AA E E Wem 
Valley......... mm UMS Ce EE E E D NONO Kis: 


M | ——— |——ÓM| —— | | —— | ——| | SR |——M— | — 


— 
193,311 2, 10 18, 895. 06| 8, SG 396.72, 2, | 478, 3,449.87| 36,291, 119,486) 3,942 
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Mine production of metals from concentrating mills in Idaho, 1985-86, by counties, 
tn terms of recovered metals 


Ore and old tail- 


Concentrates and recovered metal 


ings treated 
County Ei Concen- 
trates 
Ore tailings pro- Gold 
duced 
Short Short Short Fine 
1935 tons tons tons ounces 
Blaine............. 576 [.......— 157 47. 64 
Boise.............. 1, 230 |........ 48 60. 70 
Bonner............ 9, 249 |........ 402 14. 60 
Camas............ , 460 |........ 25 276. 52 
Custer. ........... 8,891 1, 000 477 76. 44 
Elmore............ 1.800 | 1,500 20 155. 64 
Idaho............ 6,251 |........ 38 461.97 
Lemhi............. 11,663 |........ 336 | 1, 519. 88 
Owyhee........... 12 |... 1 : 
Sboshone.......... 1, 205, 820 | 15,168 | 194,900 | 1,839.34 
Valley............. 50, 965 |........ ,602 | 8, 373. 38 
17,668 | 200, 006 [12, 826. 31 
aa 3 7.80 
SE 19, 389 204. 29 
SE 196 275. 50 
EE 1,110 40. 82 
zio E 24 [iioi 
GE 42 155. 65 
pins 1, 060 44. 47 
nee 35 503. 25 
SEP 854 | 3,191.12 
TORRE HUS 40 160. 47 
11,000 | 235, 461 | 1, 827. 71 
IPSUM 3, 787 | 7, 797. 96 


re rer ne | ——— | M | —————MM 


Silver Copper Lead Zine 
Fine 
ounces Pounds Pounds Pounds 

5, 786 726 34, 984 79, 864 

439 236 2.205 EE 

47, 966 2, 050 420, 240 7, 863 

176 158 878 |.......... 

Ss 6, 652 426, 874 |.........- 

1, 531 795 2.525 DEEN 

1, F 1,758 | | 600 |.......... 

9, Ge SÉ 1, 887, 703 |144, 821, 044 |62, 004, 714 

9, 482, 695 1, 905, 077 1145, 709, 440 |62, 092, 441 

2 

305, 257 107, 839 5, 364, 082 | 9, 570, 380 

4, 115 £215 A 

121,113 5, 174 1, 242, 060 4, 700 

62i A A 24, 254 |.........- 

1, 228 613 5, 163 4, 080 

88, 183 4, 120 1, 188, 245 |.....-..-- 

1, 032 349 4,913 1]... zeros 

6, 505 16, 771 32, 253 |...-.-..-- 

2, 711 28 695 |... 

13, 104, 952 2, 511, 438 |161, 202, 884 |88, 620, 840 

32, 615 1:024. AA cee 


2, 648, 371 |169, 073, 164 |98, 200, 000 


Gross metal content of Idaho concentrates produced, 1935-86, by classes of concentrates 


GE Gross metal content 
rates pro- 
Class of concentrates duced (dry 
weight) Gold Zino 
1935 
Short tons |Fine ounces | Fine ounces 
Dry and siliceous. ............ 5,853 | 21,446.56 |} 92,241 | 20,968 |} 18,058 |........---- 
Conner... 6, 735 348.87 | 6,876,081 | 1,507,768 | 309,719 |........---- 
QO EE 121, 904 1, 000. 70 40 |148, 274, 284 |.........--- 
VA Lo LERRA OA 66, 474 609. 47 9, 561, 128 69, 062, 704 
Copper-lead.................. 819 9. 92 221,297 |.......-..-- 
201, 785 23, 415. 52 152, 684, 486 69, 062, 704 
1936 
Dry and siliceous. ............ 10,751 | 15,180.29 | | 97,008| 22,608 | 166,303 |..........-- 
TEEN ills ee 9, 120 453.27 | 9,104,345 | 2,249,031 | 878,578 |..........-- 
CNG f ———— 137, 080 1, 193. 47 12, 395, 694 
Zl ds te Lol loc E ao 104, 442 831. 30 360, 833 108, 610, 
Copper-lead.................- 1, 095 60. 55 158,916 | 198,224 |..........-- 
262, 488 17, 748. 91 | 13, 705, 013 3, 433, 791 |176, 271, 009 | 121, 036, 547 


GOLD, SILVER, COPPER, LEAD, AND ZINC IN IDAHO 


383 


Mine production of metals from Idaho concentrates, 1935-86, in terms of recovered 


metals 


BY COUNTIES 
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rone Gold Silver Copper Lead Zine 

Short tons | Fine enn Fine ounces| Pounds Pounds Pounds 
ll ^ .290 |: obici] Lee cee 
157 47. 64 5,7 726 94, 084 79, 864 
171 189. 23 1, 366 325 2,114 |... 2: c.l 
402 14. 60 47, 966 2, 050 420, 240 7, 863 
25 276. 52 176 158 878 Io lll xz 
477 76. 44 33, 850 6,652 426, 874 |.........-.. 
1,512 9, 252. 65 51, 652 C2072 PERO AEN A 
106 1, 590. 45 7, 438 1, 048 8.125 AA 
407 1, 632. 60 1, 510 25, 310 000 |............ 
5 5.92 424 1. O A Eudora m 
194, 900 1, 839. 34 9, 365, 403 1, 887, 703 |144, 821, 044 62, 004, 714 
3, 622 8, 487. 63 25, 562 8,530 | 150 |............- 
201, 785 23, 415. 52 9, 541, 223 1, 939, 574 |145, 713, 609 62, 092, 441 
8 7. 80 Oc EE, ea es he ier 
19, 389 294. 29 305, 257 107, 839 5, 364, 082 9, 570, 380 
224 208. 74 4, 906 215 LN 0-2- 
1,110 40. 82 121, 113 5, 174 1, 242, 060 4, 700 
24 Ye er 527 PA 24, 254 |........-... 
42 155. 65 1, 228 613 5, 163 4, 080 
1, 069 44. 47 88, 183 4,120 1, 188, 245 |............ 
256 1, 300. 25 18, 320 SI AO PAS 
95 2, 424. 43 17, 443 1, 283 7,074 |............ 
987 8, 394. 32 7,728 133, 321 32, 253 |.:.:.22222-- 
41 162. 47 2, 732 695 |............ 
235, 461 1,827.71 | 13, 104, 052 2, 511, 438 |161, 202, 884 88, 620, 840 
3, 787 7, 797. 96 32, 615 I0 Y EE EE 
262, 488 17, 748. 91 | 13, 705, 013 2, 767, 857 |169, 077, 106 98, 200, 000 
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92, 241 

5, 876, 081 
3, 123, 524 
229, 571 


————Ó Pda Em 


————— | ——— | — |——— |————Ó— | 


17, 748. 01 


18, 705, 013 


16, 667 14,822 Voce cesses 

1, 180, 493 295, 367 A 
500, 592 |141, 599, 971 |............ 
183,127 | 3,592,110 | 62,092, 441 
58, 695 211,339 EEN 

1, 939, 574 |145, 713,609 | 62,002, 441 
S| (————————MÁ— [———————— 
18,611 135,081 |............ 
1,817, 727 843, 434 |...........- 
500, 867 |161, 739, 059 |............ 
296,305 | 6,169,490 | 98, 200, 000 
134, 257 190,012 |... cose a 

2, 767, 857 |169, 077, 106 | 98, 200, 000 
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Gross metal content of Idaho crude ore shipped to smelters, 1935-86, by classes of ore 


Gross metal content 


Quantity 
Class of ore (dry 

weight) Gold Bilver Copper 

1935 Short tons | Fine ounces| Fine ounces| Pounds 
Dry and siliceous.......................... 4,876 4, 159. 29 233, 036 75, 873 
ODER EE 220 21. 27 6, 689 33, 378 
ra E A Pe E 16, 064 308. 62 427, 272 85, 922 
21,160 4, 489. 18 666, 997 195, 173 

1936 

le WEE 1, 580 2, 343. 15 8, 895 2, 322 
Gold and silver............................ 252 1, 138. 25 40, 132 1, 820 
ANE EE 7, 748 45. 73 300, 546 114, 786 
COD DOr siaus toisiinsa bruma a E ewe RES 256 11. 74 1, 217 28. 320 
TOG WEE 18, 396 252. 04 , 943 90, 264 
28, 232 3, 820. 91 810, 733 257, 512 


Lead 


Pounds 
69, 340 


1, 085 
12, 750, 262 


12, 820, 687 


11, 950 

10, 542 
113, 985 
274 

14, 039, 773 


14, 176, 524 


Mine production of metals from Idaho crude ore shipped to smelters, 1985-36, in 


terms of recovered metals 


BY COUNTIES 


—MÀ—— | ———— —————— A —_ oe o —— 


rr 
SS | A | ————————— OO ee 


EE, o || € € € | À— BÓ —MÀÀ—M 


Ore 
1935 
Adams ee celda A IA e 883 
A Ee 406 
lm mM" 250 
BODDer.. o: vue "weave EEN 78 
Boundary E 23 
Butte oe hoa ua bs eee dde esed 76 
A EE UCM 77 
E A et E D LAE 669 
EIIOfS. ost ee E acon aia 6 
Qem sss curando add denne 22 
PORNO O A A see wee 125 
Lemhi.......... CUPIS xis 1,177 
Nez berce eee 1 
OWY NGG. oc uc dece vexare rue uate le 122 
A dew occ esac EE 16, 125 
KEEN 130 
Washinglol......cosecececcccc m erem m ue 960 
21, 160 
1936 

7. Ee DEE 1 
ABRAS oa e 330 
A AAA AAN 1, 232 
Boise...............- E atl wie A ia. 366 
BUDE! EE 114 
BOUNGSEY i ..ecoos evel pde E ementi cust 153 
HERE d Ee 33 
¡A E a e aea 4 
E A A oea 1,123 
Io A A A 285 
GON ra id data 17 
TdANO EE secu 75 
DANI A aoeaonoonooMOMO EE 1, 831 
OwvheB. lucu sve v EDRE RR e 92 
SNOSHONG de oa outa ie da. 21, 669 
Valley pP 85 
Washington ME 822 
28, 232 


Gold 


1, 291. 06 


3, 820. 91 


Silver 


Short tons | Fine ounces | Fine ounces 


757 


3, 363 
21, 874 


Copper 


NA dd ls 


810, 733 
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Mine production of metals from Idaho crude ore shipped to smelters, 1933-36, in 
terms of recovered metala—Continued 


BY CLASSES OF ORE 


Gold Silver Lead 


RENNES SENE A. MEINEM HEN NEEDS 
] 1965 Pounds Pounds 

ony and diesen e 58,7 56, 947 

Tute er T ar er re rama 220 21.27 6, 659 31, 455 1,037 

A AA RAN 16, 064 427, 272 64, 941 12, 164, 406 


——— | ———— d|———————— | ——————M— [——————————— 


21, 160 666, 997 155, 159 | 12,222,390 

1936 RU eh” nicht lee. cae 
GE 1, 580 343. 8, 895 1, 848 8, 602 
Silver dr eto aee EESTE we 252 | 1,135.25 40, 132 1, 091 10, 026 
Opper tet Mes 7, 748 75. 73 300, 546 88, 559 108, 434 
ee ee 256 1, 217 27, 288 174 
Hull MM 18, 396 67,357 | 13,473,658 

28, 232 195, 143 | 13, 600, 894 
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ADA COUNTY 


Nearly all the output in Ada County in both 1935 and 1936 was 
placer gold recovered from sand and gravel from the Snake River and 
Highland (Boise River) districts; production in 1936 was considerably 
more than in 1935 due to the operation of a power shovel and dragline 
by the Gold Flour Mining Co. on the north bank of the Snake River 
adjacent to Grand View. 


' ADAMS COUNTY 


Seven Devils district.—The output of metals from the Seven Devils 
district has been comparatively small for several years, but in 1935 the 
district became an important producer of gold due to the discovery of 
high-grade Lee ore at the Placer Basin property 40 miles northwest of 
Council. The property continued to Diode rich gold ore in 1936, 
and besides 318 tons of ore shipped to a smelter, about 600 tons of ore 
were milled in a 25-ton cyanidation plant. 


BLAINE COUNTY 


Little Wood River district. —No ore was produced in the Little Wood 
River district in 1935; in 1936 several cars of lead-zinc ore from an 
ore dump near Muldoon were shipped to Midvale, Utah, for milling. 

Mineral Hill district.—The total value of the metal output of the 
Mineral Hill district in 1936 was slightly less than in 1935. The chief 
output in both years was gold ore of smelting grade from the Happy 
Day, Golden Bell, and Lindy properties. 

ienna district—The Vienna mine was leased to the Kimball Min- 
ing Syndicate in 1935, and 375 tons of silver ore were concentrated by 
flotation; besides silver the concentrates contained considerable gold 
and a little lead and copper. The property was idle in 1936. 

Warm Springs district.—The value of the metal output of the Warm 
Springs district increased from $10,654 in 1935 to $994,818 in 1936 as 
& result of the operations of the Triumph, North Star, and West Shore 
mines. The properties were idle in 1934 and 1935, but the Hailey 
Triumph Mines Co. started operations in January 1936 and shipped 
about 38,000 tons of zinc-lead ore to Bauer and International, Utah, 
for milling. The Triumph mine, a large producer of silver, lead, and 
zinc from 1927 to 1930, was the largest producer in the county in 1936. 
The only output in 1935 worth mentioning was a little zinc-lead ore 


from waste dumps. 
BOISE COUNTY 


Boise Basin district (Centerville, Placerville, Idaho City, Pioneer- 
ville).—The Boise Basin district was the chief gold-producing area in 
Idaho in 1936, as the output from placer mines increased from 4,981.54 
ounces in 1935 to 12,335.80 ounces in 1936; the output from lode 
mines in 1936 was 8,814.80 ounces, an increase of 967.40 ounces over 
1935. "The large increase in production from placer properties was 
due chiefly to the gain in pold. recovered by floating bucket dredges. 
Two floating dredges were constructed in 1935, one by The Grimes 
Co. and the other by the Fisher-Baumhoff Co. (Wharton placer.) 
The Fisher-Baumhoff Co. constructed another floating dredge in 1936, 
and the Moores Creek Dredging Co. also constructed a floating dredge. 
The output of gold from the four dredges in 1936 was 11,020.46 
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ounces compared with 3,508.64 ounces from two dredges in 1935. 
Considerable gold was also recovered in both 1935 and 1936 by 
sluicing at the Gold Hill Placers. The Talache Mines, Inc., by far 
the largest producer of gold ore in the county, increased its output 
from 31,181 tons in 1935 to 39,387 tons in 1936; the ore was treated 
by amalgamation. The Come-Back Mining Co., an important pro- 
ducer of high-grade gold and silver ore in 1935, continued to ship 
high-grade ore in 1936. 

Summit Flat district.—Operators of the Golden Cycle, Rock Creek 
and Jessie properties east of Pioneerville produced 381 ounces of gold 
and 217 ounces of silver, a large increase over the output in 1935. 


BONNER COUNTY 


The largest output in Bonner County in both 1935 and 1936 was 
lead-silver ore from the Hope (Elsie K.) mine in the Pend d'Oreille 
district treated by flotation-concentration; the output in 1936 (about 
10,000 tons) was more than double that in 1935. The old Hewer 
property in the Lakeview district was reopened in July 1935 by the 
Revlis Co., and several thousand tons of silver ore were treated by 
flotation-concentration. The mine continued to produce silver ore 
until July 1936, when it was closed. 


BONNEVILLE COUNTY 


The value of the metal production of Bonneville County was vir- 
tually the same in both 1935 and 1936; the entire output was placer 
gold and silver from the Mt. Pisgah district, chiefly from the McCoy 
Creek and Idaho Consolidated properties. 


BOUNDARY COUNTY 


The Idaho Continental mine in the Port Hill district continued to 
produce a little high-grade lead ore in both 1935 and 1936. 


CAMAS COUNTY 


The Little Smoky Dredging Co., operating a bucket dredge on Little 
Smoky Creek, was the largest producer of gold in Camas County in 
both 1935 and 1936, but its output of gold in 1936 was less than half 
that in 1935. The output of gold from lode mines in the county also 
decreased, as less gold ore was produced from the El Oro mine near 


Fairfield in the Skeleton Creek district. 
CLEARWATER COUNTY 


The Pierce district was the only important producing district in 
Clearwater County in both 1935 and 1936. Almost the entire output 
was placer gold, chiefly from dredging operations on Rhodes Creek. 
The Gold Dredging, Inc., operated its bucket dredge on Rhodes Creek 
both years, but the output of gold in 1936 was about 500 ounces less 
than in 1935. A new bucket dredge was worked in 1936 on Orofino 
Creek, Pierce district, by the Gold Creek Placer Co., but the gold 
production was not large as the company started operations late in 
the year. 
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CUSTER COUNTY 


Alder Creek district—The output of the Alder Creek district 
increased slightly in 1936 over 1935 as & result of the increase in 
output of lead-silver ore from the Bluebird mine 4 miles southwest 
of Mackay. 

Bay Horse district.—The value of the metal output of the Bay Horse 
district increased from $55,876 in 1935 to $151,634 in 1936, due to the 
large increase in output of lead-silver ore from the property of the 
Clayton Silver Mines at Clayton. Nearly 25,000 tons of silver-lead 
ore were treated in 1936 in the company 50-ton flotation-concentration 

ill. The Ramshorn mine was also a fairly large producer of silver- 
lead ore in both years. 

ELMORE COUNTY 


Bear Creek district.—The output of gold in the Bear Creek district in 
1936 was much less than that in 1935, as the Canada Gold Mines, 
Inc., the chief producer in 1935, was idle in 1936. 

Middle Boise district.—The value of the metal output of the Middle 
Boise district decreased considerably—from $737,204 in 1935 to 
$164,431 in 1936—due to the closing of the Boise-Rochester mine in 
June 1936; the mine was the largest producer of gold in Idaho from 
1932 to 1935, inclusive. While the property was operated in 1936, 
more than 29,000 tons of gold ore were treated by amalgamation and 
flotation-concentration compared with 78,036 tons of ore and old 
tailings treated in 1935. The Last Chance Mining Co., a new com- 
pany operating property at Atlanta in 1936, was also a fairly | 
producer of gold. Considerable gold was recovered in both 1935 and 
1936 by various placer operators along the Middle Fork of the Boise 
River and at King Hill on the Snake River. 

Yankee Fork district.—The production of gold and silver in the 
Yankee Fork district in 1936 was more than in 1935 due to the increase 
in output of gold ore from the Bachelor Mountain and Peak claims 
and to the output of silver ore from the Yankee Fork mine. Most of 
the output in 1935 was old tailings (gold) from the Sunbeam dump 
treated by cyanidation and concentration; the property was idle 
in 1936. 

GEM COUNTY 


The value of the metal output of Gsm County increased from 
$2,268 in 1935 to $6,599 in 1936 as a result of the increase in produc- 
tion of gold ore from the Black Rock mine and placer gold from the 
Gattfield property, both in the West View district. 


IDAHO COUNTY 


Camp Howard (Salmon River) district (White Bird).—The output of 
gold recovered from various bars along the Salmon River from Riggins 
to beyond Rice Creek increased from 611.00 ounces in 1935 to 865.20 
ounces in 1936. In 1936 the Horseshoe Bend Bar near the mouth of 
Slate Creek, operated by a power shovel and dragline, was by far the 
most important producer in the district. 

Dixie district.—The value of the metal output of the Dixie district 
increased from $15,334 in 1935 to $52,569 in 1936 due chiefly to the 
large increase in the output of gold from the Dixie Placers. The 
company was organized in April 1935 to work placer claims on Crooked 
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Creek, a tributary of Salmon River, and in 1936 a dragline with 
trommel washing plant handled 192,000 cubic yards of gravel. The 
output of gold from lode mines also Increased as several hundred tons 
of gold ore from the Dixie Comstock property were treated by 
flotation-concentration. 

. Elk City distrid.—The production of gold in the Elk City district 
increased from 865.46 ounces in 1935 to 1,263.80 ounces in 1936 due 
chiefly to increases in output of placer E from the Deadwood claim 
and lode gold from the Black ady (Pilot Knob Gold Corporation) 
mine. The Mount Vernon Co., operating a bucket dredge at the 
Deadwood property, was by far the largest producer of gold in the 
district in both 1935 and 1936. Considerable gold was also recovered 
in both 1935 and 1936 from placer operations at the Columbus, Gold 
Hill & American Hill, and Little Million properties. The onl 
important lode producer in the district in 1936 was the Pilot Kno 
Gold Corporation; the company constructed a new 25-ton cyanide 
mill and treated about 900 tons of gold ore. 

Florence district.—There were several placer and lode operators in 
the Florence district in 1935 and 1936, but the chief source of gold in 
both years was sluicing operations at the Homestake Placers. 

Lower Salmon River district.—The entire output of the Lower 
Salmon River district in 1935 and 1936 was placer gold, chiefly from 
many transient operators near Keuterville and Boles. Most of the 
output in both years came from the Hatke claim near Keuterville. 

Marshall Lake district (Burgdorf).—The value of the metal output 
of the Marshall Lake district increased from $64,247 in 1935 to 
$201,345 in 1936 as a result of the large increase in output of gold ore 
from the Golden Anchor (Holte) mine. The Golden Anchor Mining 
Co. constructed a 50-ton amalgamation and flotation plant during 
the summer of 1935 and became an important producer of gold. In 
1936 it was the largest producer of gold in the county and ranked 
second among the gold producers of the State. The Walker-Wilcox 
group, a fairly large producer of gold ore in 1934 and 1935, was idle 
in 1936. 


Newsome district.—The chief output in both 1935 and 1936 was 
low-grade gold ore from the Imogene mine treated by amalgamation. 

Orogrande district.—The value of the metal output of the Orogrande 
district in 1936 was $183,468 compared with $113,976 in 1935. Most 
of the output in 1935 and 1936 was gold ore from the Orogrande-Frisco 
and Gnome properties treated by cyanidation; there was a substantial 
increase in the production of gold from each property in 1936. Low- 
grade gold ore (90,000 tons) from the Orogrande-Frisco property 
was mined by steam shovel from open-cuts and treated in a 500-ton 
cyanide plant. The Homestake mine operated by the Penman Mines 
Corporation was also a large producer of gold ore in 1935, but its 
output decreased considerably in 1936. More placer gold was 
produced in the district in 1936 than in previous years; most of it 
came from the Baker Gulch and Triangle claims. 

Robbins (Buffalo Hump) district.—The production of gold from the 
Robbins district in 1936 was slightly less than that in 1935, as the 
output of gold ore from the War Eagle property was less. A large 

art of the output in both years was old tailings (gold) from the 
AE dump treated by cyanidation. 
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Salmon River district.—Considerable placer gold was recovered by 
various operators in both 1935 and 1936 along the main Salmon 
River between Riggins and Proctor Creek. 

Simpson (Salmon River) district (Lucile).—The value of gold 
output of the Simpson district in 1936 was about half that in 1935 
as the McKinley mine, an important producer of lode gold in 1935, 
was idle in 1936; the output of placer gold was much less than in 1935. 

Ten Mile district (Golden).—The Lone Pine mine was, as usual, the 
largest producer of ore in the Ten Mile district, but its output in 
1936 was less than in 1935, consequently the total value of the metal 
output of the district was less. The mine produced 4,643 tons of 
gold ore in 1936 compared with 5,512 tons m 1935. The Shamrock 
mine was also an important producer of gold ore in both 1935 and 
1936, and the Black Bird mine became an important producer in 
1936. There were several placer operators in the district in both 
1935 and 1936, but the chief production came from the Key claim. 

Warren district—The output of gold from the Warren district 
decreased from 16,143.06 ounces in 1935 to 10,239.40 ounces in 1936 
due to the closing in December 1935 of the floating bucket dredge 
operated by the Warren Creek Dredging Co. and the large decline 
in production of gold from the two floating bucket dredges operated 
by the Idaho Gold Dredging Co. The Baumhoff-Fisher Co., 
& new producer in the district in 1936, operated a floating bucket 
dredge on Steamboat Creek; the pom uel (aea of gold from the 
three dredges in 1936 was about 9,300 ounces compared with 15,565 
ounces in 1935. A fair amount of placer gold was also produced in 
both 1935 and 1936 from the Golden Rule claim. "The production of 
gold from lode mines in the district increased considerably in 1936 
owing to the large increase in output of gold ore from the Little Giant 
property operated by the Unity Gold Production Co. "The property 
was operated throughout the year, and about 3,500 tons of gold ore 
were treated by amalgamation and concentration. 


JEROME COUNTY 


The entire metal output of Jerome County in both 1935 and 1936 
was placer gold and silver recovered from various bars along the 
Snake River. The production of gold in 1936 was nearly double 


that in 1935. 
LATAH COUNTY 


The entire metal output of Latah County in both 1935 and 1936 
was placer gold and silver from claims in the Gold Creek, Hoodoo, 
and Moscow Mountain districts. The chief producer in 1935 was tbe 
Rex claim and in 1936 the Annie Marie claim, both in the Hoodoo 


district. 
LEMHI COUNTY 


Blackbird district—_The Meadow mine near Forney was the only 
producer in the Blackbird district in 1935 and 1936; the output of high- 
grade gold ore was less in 1936 than in 1935. 

Blue Wing district—All the output of the Blue Wing district in 
both 1935 and 1936 was tungsten-silver-copper ore from the Ima 
property 15 miles northeast of May, treated in a 100-ton flotation- 
concentration plant. 
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Eureka district.—Nearly all the output of the Eureka district in 
both 1935 and 1936 was placer gold, chiefly from the McNutt claim. 

Gibbonsville district—The total value of the metal output of the 
Gibbonsville district increased from $8,752 in 1935 to $44,970 in 1936, 
due chiefly to the treatment of several thousand tons of gold ore in a 
50-ton flotation-concentration plant by the Gold Producers, Inc. 
The company constructed the plant late in 1935 to treat custom ore 
from various mines in the county, but nearly all the ore treated in 
1936 came from properties in the Gibbonsville district. The Clara 
Morris property was an important producer of high-grade gold ore 
in 1935 and 1936, and the Sundown placer claim became an important 
producer of gold in 1936 under the operation of the North Fork 
Placers Co. 

Indian Creek district—The output of gold in the Indian Creek dis- 
trict in 1936 was more than three timesjthat in 1935, as there was a 
large increase in the production of gold ore from the Kittie Burton 

Ulysses group. The Indian Creek Mining Co., Inc., operated the 
property throughout the year and treated several thousand tons of 
gold ore by flotation-concentration. 

Junction districl.—The output of silver and lead increased in the 
Junction district in 1936 due to shipments of silver-lead ore from the 
Plymouth mine near Leadore. 

McDevitt district. —The Copper Queen mine near Tendoy was vir- 
tually the only producer in the McDevitt district in 1935 and 1936. 
The mine was operated by the Tendoy Copper Queen Mining Co., and 
the output of gold ore (containing appreciable quantities of silver and 
copper) in 1936 was more than double that in 1935; about 4,000 tons 
of ore were treated in 1936 by amalgamation and concentration. 

Mackinaw district. —The output of gold from both lode and placer 
mines in the Mackinaw district in 1936 was slightly less than in 1935; 
most of the output in both years was placer gold, chiefly from the 
K. G. W. and Big Jureano claims. "The chief production from lode 
mines in 1935 was first-class lead ore from the Ringbone Cayuse mine 
containing considerable gold, and in 1936 the entire output from lode 
mines was gold ore from the Shoo Fly mine. 

Mineral Hill district. —The value of the metal output of the Mineral 
Hill district decreased from $55,969 in 1935 to $44,826 in 1936. The 
Grunter mine, operated by the American Consolidated Mining & 
Milling Co., was a large producer of gold ore in 1935, but the property 
has been idle since August 1935, when a fire destroyed the 100-ton 
concentration plant. The Gold Hill Mines, Inc., constructed a new 
100-ton flotation-concentration plant in 1935 and treated a few 
thousand tons of gold ore from the old Kentuck & Speculation groups. 
The company increased its output in 1936 and became the largest 
producer of gold in the county. 

Pratt and Sandy Creeks district.—The Gem mine on Sandy Creek 
was an important producer of gold ore in 1936; the output of ore in 
the district in 1935 was small. 

Salmon River district.—Many placer operators worked bars along 
the Salmon River west of Salmon in 1936, and the total value of the 
gold output was about $3,200 in 1936 compared with $5,462 in 1935. 

Texas district.—The value of the metal output of the Texas district 
increased from $14,082 in 1935 to $54,275 in 1936 as a result of the 
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large increase in shipments of lead-silver ore from the Latest Out mine 
near Gilmore. 

Yellow Jacket district.—The increase in the output of gold in the 
Yellow Jacket district in 1936 was due chiefly to the treatment of low- 
grade gold ore from the Yellow Jacket mine near Forney by flotation- 
concentration. Placer gold recovered from Yellow Jacket Creek was 
valued at $1,176. 

| NEZ PERCE[COUNTY 


Most of the output in Nez Perce County in both 1935 and 1936 was 
placer gold recovered from various bars along the Snake River. 


OWYHEE COUNTY 


Carson district (Silver City, De Lamar).—The value of the metal 
output of the Carson district increased from $53,800 in 1935 to 
$126,043 in 1936 as a result of the operation of a bucket dredge on 
Jordan Creek near De Lamar by the Jordan Creek Placers. The 
dredge started operating July 25, 1935, and its output of gold in 1936 
was more than double that in 1935. The output of gold from lode 
mines increased from 149.80 to 326.80 ounces. "There were 17 lode 
mines producing m the district in 1936, but only 2 were important 

roducers—the Ida Bell (Idaho Exploration, Inc.) and Potosi mines, 
both producers of gold ore. 

Castle Creek district.—Several small lots of exceptionally rich silver 
ore were produced from the Castle Creek district in both 1935 and 
1936. 

Snake River district.—Placer gold recovered from claims along the 
Snake River in Owyhee County was valued at $18,382 in 1936 com- 
pared with $22,496 in 1935. The largest producer in both years was 
the Valley Pride property &t Grand View, but its output of gold in 
1936 was only half that in 1935. 


POWER COUNTY 


The total value of placer gold and silver recovered from various 
claims along the Snake River near American Falls was $1,795 in 1936 
compared with $2,581 in 1935. 


SHOSHONE COUNTY 
COEUR D'ALENE REGION 
Mine production of gold, silver, copper, lead, and zinc in the Coeur d' Alene region, 


Shoshone County, Idaho, 1935-36, and total, 1884-1936, in terms of recovered 
metals 


Lode | Plac- Total 
Year mines | ers Ore Gold Silver Copper Lead Zinc value 
Short Fine Fine 
tons ounces ounces Pounds | Pounds | Pounds 
JE e AAA 28 76,1, 237, 244 2, 714. 00| 9, 892, 910|1, 974, 458/156, 580, 100/62, 017, 841/|$16, 361, 388 
1936... ie 25 71|1, 454, 087 2, 454. 40| 13, 740, 22212, 629, 511/173, 267, 391188, 620, 840| 23, 370, 963 
Total, 18%- 
EE, AA AO (1) 358, 452. 33,306, 283, 361| 1 45, 714| 2 4, 687, 373| ? 557, 802/799, 834, 478 


1 Figures not available. 
2 Short tons. 
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'The Coeur d'Alene ed has been the largest producing area in 
Idaho for many years. 1936 mines in this region produced more 
than 80 percent of the total ore output of the State, 94 percent of the 
silver, 89 percent of the copper, 95 percent of the lead, and 90 percent 
of the zinc. More than 65 percent of the total ore produced from 
mines in the region in 1936 was lead-zinc ore, 18 percent was lead 
ore, and 16 percent was silver ore. 

Beaver district.—Only 21 tons of ore were produced in the Beaver 
district in 1935, but in 1936 about 13,000 tons of zinc-lead ore from 
old waste dumps of the Interstate-Callahan property were treated in 
the Galena flotation plant. The remainder of the district output 
was placer gold and silver chiefly from Potosi Gulch. 

Coeur d’Alene district.—Placer gold recovered by drift mining at 
old claims owned by the Coeur d’Alene Placer Co. was valued at 
$7,127 in 1936 compared with $9,933 in 1935; the chief producers in 
both years were the Nugget Gulch Leasing Co. and the Beehive Bar. 

le district.—The Jack Waite mine, a large producer of lead-zinc 
ore, lies in both Shoshone County, Idaho, and Sanders County, Mont. 
The entire production in both 1934 and 1935 came from Sanders 
County, but in 1936 part of the output (about 4,000 tons) came from 
the Eagle district in Shoshone County, and as a result the district 
again became a large producer of zinc and lead.. 

Evolution district.—The total value of the metal output of the 
Evolution district in 1936 was $7,259,068, the largest of any district 
in Idaho; in 1935 the total value was $4,339,518. The entire output 
in both 1935 and 1936, except a little silver ore from the Polaris mine 
in 1936, was silver ore from the Sunshine mine concentrated by 
flotation. The mine and mill were operated continuously, and 
215,949 tons of ore were treated in 1936 compared with 160,417 tons 
in 1935. The concentrates in 1936 contained 9,103,113 ounces of 
silver, as well as some gold, copper, and lead, an unusually large 
increase over the 5,876,910 ounces of silver contained in concentrates 
in 1935. The property continued to be the largest producer of silver 
in the United States. 

Hunter district (Mullan).—The output of all metals in the Hunter 
district increased decidedly in 1936 over 1935 as a result of the in- 
crease in output of lead-zinc ore from the Star and Morning mines. 
The Star mine, idle in 1934, was reopened on a production basis late 
in 1935 and continued producing at a limited rate throughout 1936; 
about 116,500 tons of ore containing chiefly zinc and lead were treated 
in the Hercules flotation plant. The Morning mine, as usual, was the 
most important producer in the district and the largest producer of 
zinc in the State. The mine and 1,200-ton flotation-concentration 
mill were operated continuously on a 5-day-week basis, and 313,866 
tons of lead-zinc ore were treated.  Lessees continued to operate the 
Gold Hunter mine, and the output of silver and lead was considerably 
more in 1936 than in 1935; about 46,000 tons of lead-silver ore were 
treated in 1936 in a 500-ton flotation plant. The output of zinc-lead 
ore from the Golconda mine decreased decidedly—from 17,643 tons 
in 1935 to about 6,000 tons in 1936; the property was operated under 
lease in 1936 by the Trinum Co. 

Lelande district (Burke, Mace, Frisco).—The value of the metal 
output of the Lelande district increased from $2,863,762 in 1935 to 
$3,357,865 in 1936 owing chiefly to the increase in output of silver and 


402 MINERALS YEARBOOR, 1937 


lead from the Hecla mine. The Hecla Mining Co. operated its mine 
and mill continuously on a 5-day-week basis, chins 13,135 tons of 
first-class silver-lead ore to a smelter, and treated 204 ,839 tons of simi- 
lar ore by gravity- and flotation-concentration. The mine ranked 
second in the production of silver in the State and third in lead. The 
next important producer in the district in both 1935 and 1936 was the 
Frisco mine, operated under lease by the Hull Leasing Co.; several 
thousand tons of zinc-lead ore were treated by flotation-concentration, 
and the production of zinc and lead in 1936 was much more than that 
in 1935. Almost all the remainder of the district output in both 1935 
and 1936 was old tailings from Canyon Creek containing chiefly zinc. 

Placer Center district—The chief output of the Placer Center dis- 
trict in both 1935 and 1936 was lead-silver ore from the Dayrock mine 
operated by lessees. 

St. Joe district.—Placer gold recovered from claims in the St. Joe 
district was valued at $2,226 in 1936 compared with $1,547 in 1935; 
nearly all the output in both years came from the Gold Producer claim 
on Bostonian Creek. 

Summit district (Murray).—The Idaho Mother Lode Gold Mines, 
Inc., was the only lode producer in the Summit district in 1935 and 
1936, and the production of gold in each year was about the same. 
Several placer operators in the district in both 1935 and 1936 recovered 
considerable gold from various claims owned by the Coeur d'Alene 
Placer Co. 

Yreka district (Kellogg).—The total value of the metal output of 
the Yreka district increased from $4,723,376 in 1935 to $6,360,921 
in 1936, due chiefly to the increase in production of lead and zinc from 
the Bunker Hill, Page, and Sidney mines and silver from the Crescent 
mine. The Bunker Hill property was, as usual, the most important 

roducer in the district and the largest producer of lead in the State; 
its production of zinc has been increasing each year since 1931. The 
property was operated continuously in both 1935 and 1936 on a 5-day- 
week basis, and 348,463 tons of lead-zinc ore were treated in 1936 
in concentration plants—part by flotation and part by gravity-con- 
centration and flotation. The Page mine, operated by the Federal 
Mining «€ Smelting Co., was the next important producer in the 
district; its output of lead-zinc ore increased from 58,972 tons in 1935 
to 71 100 tons in 1936. The output of the Crescent mine in 1936 
was 16, 788 tons of silver ore treated by flotation and 2,053 tons of 
high-grade silver ore smelted; its production of silver was about 
double that in 1935. The Sidney Leasing Co. operated the Sidney 
mine throughout the year and 25,618 tons of zinc-lead ore were treated 
in the Sweeny custom mill; the mine was reopened in October 1935 
after being idle for 3 years. The remainder of the district output 
in 1935 and 1936 was chiefly lead-zinc ore from the Blackhawk mine 
and silver ore from the Caledonia mine. 


TWIN FALLS COUNTY 


The entire metal output of Twin Falls County in both 1935 and 
1936 was placer gold and silver recovered from various bars along the 
Snake River near Twin Falls, Kimberly, and Hansen. The value of 
the output decreased from $4,394 in 1935 to $3,140 in 1936. 
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Big Creek (Edwardsburg) district.—Nearly all the output in the Big 
Greek district in 1935 was gold ore from the Snow Shoe mine treated 
. by amalgamation and concentration; most of the output in 1936 was 
placer gold recovered from the Smith Creek property. 

Pistol Creek district.—The Pistol Creek district became a new pro- 
ducing area in Idaho in 1935 through the discovery of lead ore, rich 
in gold and silver, at the Lucky Boy mine 15 miles east of Landmark; 
a few cars of ore were shipped to a smelter in Utah. The property 
continued to produce in 1936, but the output was much less. The 
chief output of the district in 1936 was high-grade gold ore from the 
Cougar group. 

Thunder Mountain district.—The Sunnyside mine at Stibnite, the 
oniy lode producer in the Thunder Mountain district, was sold late in 
1935 to the Thunder Mountain Mining & Milling Co. The property 
was operated in 1935 by the Sunnyside Mining & Milling Co., which 
treated 2,340 tons of gold ore by amalgamation and concentration. 
The output in 1936 was much less than that in 1935. Nearly balf the 
gold produced in the district in 1936 was recovered from placer claims. 

Yellow Pine district.—The output of ore and the production of gold 
in the Yellow Pine district in 1936 were less than in 1935, as there 
was a decline in the production of ore from the Meadow Creek prop- 
erty, virtually the only producer in the district. The Yellow Pine 
Co. operated the property continuously in both years, and several 
thousand tons of ore containing chiefly gold and antimony were 
treated in a 200-ton flotation-concentration plant; the resulting con- 
centrates, including antimony, were shipped to a smelter in Utah. 


WASHINGTON COUNTY 


Nearly all the metal output of Washington County in both 1935 
and 1936 was first-class silver ore from the Silver Still property near 
Mineral in the Washington district. The Silver Still Mining Co. 
operated the mine throughout both years; the output of ore and its 
metal content in 1936 were about the same as in 1935. 
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The output of gold, silver, copper, lead, and zinc from Montana 
ores and gravels in 1936, in terms of recovered metals, was estimated 
at 181,100.00 fine ounces of gold, 11,585,600 fine ounces of silver, 
219, 104, 000 pounds of copper, 38,238, 000 pounds of lead, and 99,246,- 
000 ' pounds of zinc. These figures are subject to revision after com- 
pilation of the final tabulations. This output compared with a pro- 
duction in 1935 of 151,088.03 fine ounces of gold, 9,322,951 fine ounces 
of silver, 154,957,470 pounds of copper, 31,177,525 pounds of lead, and 
109,561,477 pounds of zinc. There were 681 lode mines and 551 
placers operating in Montana in 1935; in 1936 the number of operating 

de mines was about the same as in 1935, but the number of placers 
decreased. 

From 1904 to 1935, inclusive, the total output from Montana mines 
was as follows: Ore, 141,355,586 short tons; gold, 4,102,697.68 fine 
ounces; silver, 353,669,643 fine ounces; copper, 7,353,415,798 pounds; 
lead, 626,001,773 pounds; and zinc, 2,907,683,034 pounds. The total 
value of the output from 1904 to 1935, inclusive, is $1,756,196,983; 
the value of the 1936 output is estimated at $42,190,363, and the total 
value of the output from 1862 to 1936 is estimated at $2,897, 407,045. 

Calculation of value of metal production.—The value of metal 

roduction herein reported has been calculated at the prices given 
in the table that follows. Gold in 1932 is figured at $20.671835 per 
ounce, the Treasury legal coinage value for fine gold from January 18, 
1837, to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per 
ounce, the yearl average weighted United States Government price ?; 
and in 1935 and 1936 at $35 per ounce, under authority of the Gold 
Reserve Act of January 31, 1934. The silver price in 1932 and 1933 
is the average New York price for bar silver; in 1934, the Treasury 
buying price ($0.64646464 +per ounce) for newly mined silver; and 
in 1935 and 1936, the yearly average weighted Treasury buying price 
for newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 

! Figures for 1936 are tamer rae detailed data with final revisions will be released later. 

3 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 


per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. 8. Government 
fluctuating price of gold in 1933 to Jan. 31, 1934, may be found in M inerals Yearbook, 1934, pp. 25-28. 
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Prices of gold, silver, copper, lead, and zinc, 1932-86 


Year Gold Silver Copper Lead Zinc 
Per fine ounce| Per fine ounce; Per pound Per pound Per pound 
AA A a aaa aaa 1 $20. 67+ $0. 282 $0. 063 $0. 030 $0. 030 
jos EEN 25. 56 . 350 - 064 . 037 . 042 
WA PRIMER EC 34. 95 3, 646+ . 080 . 037 . 043 
1938 ch iod A DEUM re 35. 00 . 71875 083 . 040 . 044 
1036. 2: See 35. 00 . 7745 092 . 046 . 050 
1 $20. 671835. 2 $0. 64646464. 


To continue annual detailed statistics for Montana on mine produc- 
tion, classes of ore, methods of recovery of metals, and mining dis- 
tricts, the data for 1935 not available for inclusion in Minerals Year- 
book, 1936, are supplied in this chapter. 


Mine production of gold, silver, copper, lead, and zinc in Montana, 1932-36, in 
terms of recovered metals 


ae netic Gold (lode and placer) | Silver (lode and placer) 
Year Ore (short 
ns) a —— ——S 
Lode | Placer Fine ounces! Value |Fine ounces! Value 


Pounds Value Pounds Value Pounds Value 


1932.2 salutes 84, 847,349 | $5,345,383 | 2, 157, 766 $64, 733 4, 393, 034 $131, 701 | $6, 856, 737 
1933.20. sias 65, 476, 375 4, 190, 488 | 13, 163, 432 487,047 | 41,448,905 | 1,740,854 8, 827, 569 
EN 2... 63, 285, 000 5, 061, 200 | 20, 010, 000 740,370 | 61,442,256 | 2,042,017 | 14, 439, 363 
1935.2 sores 154, 957, 470 | 12, 861, 470 | 31,177,525 | 1,247,101 | 109,561, 477 | 4,820,705 | 30,918, 228 
Een ere 219, 104,000 | 20,157,568 | 38,238,000 | 1,758,048 | 99,246,000 | 4,962,300 | 42,190, 363 


1 Subject to revision. 
! Figures not yet available. 


Gold and silver produced at placer mines in Montana, 1931—35, in fine ounces, in 
terms of recovered metals 


Sluicing Dry-land dredges ! Floating dredges Total 
Year SSS SSS SSS AAA 
Gold Silver Gold Silver Gold Silver Gold Silver 
TEE ], 907. 86 y E dte cue tomes eise tii ch 1, 907. 86 233 
1932. .......... 3, 537. 42 422: EAN AS EE we a 3, 537. 42 422 
1933... ........ 4, 022. 86 500 1, 546. 49 275 3, 135. 73 448 8, 705. 08 1, 223 
1034-2553 5, 607. 71 686 4,877.79 889 15, 058. 39 1, 562 25, 543. 89 3, 137 
1939... zi 4, 586. 48 647 9, 031. 88 1, 554 12, 680. 87 1, 204 26, 299. 23 3, 495 


! Dragline and power-shovel excavators with sluices or special amalgamators. 


Gold.— The output of recoverable gold from mines in Montana in 
1936 was about 181,100.00 fine ounces compared with 151,088.03 in 
1935 and 97,445.95 in 1934. Placer mines produced about 40,800.00 
fine ounces of gold in 1936 compared with 26,299.23 in 1935, an 
increase of about 14,500 ounces, and gold mines increased about 
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15,500 ounces. Nearly all the increase in gold from placer mines in 
1936 was from two dredges that started operations in 1935 and ran 
continuously during 1936—the floating dredge of Porter Bros. Cor- 
poration at Helena, which started operations in November 1935, and 
the dry-land dredge of Humphreys Gold Corporation at Virginia City. 
The floating dredge &t Pioneer operated regularly in 1936, and its 
output of gold was about the same as in 1935; other operations 
included the Winston Bros. Co. plant on Prickly Pear Creek near 
Clancy and the Eldorado plant in Washington Gulch, Powell County. 
Small-scale placer operators produced about 4,500 ounces of gold in 
1936, about the same asin 1935. Gold from lode mines increased from 
124,789 ounces in 1935 to about 140,300 in 1936. Gold from copper 
ores and lead-zinc ores from Butte properties of the Anaconda Copper 
Mining Co. was more than double that in 1935, and there was a sub- 
stantial increase at the Ruby Gulch property in Phillips County. 
Other large producers of gold in 1936 included the Gould, Spring Hill, 
Little Ben, Golden Messenger, and Comet mines, each of which pro- 
duced more than 5,000 ounces of gold. 

Silver.—The output of recoverable silver increased from 9,322,951 
ounces in 1935 to about 11,585,600 in 1936. Nearly 68 percent of the 
silver came from copper ores and lead-zinc ores from the Butte dis- 
trict, most of which was produced by the Anaconda Copper Mining 
Co. Other large silver producers included the Trout, Comet, Flathead, 
and Granite Bimetallic mines. (Lead-zinc ore was the product of the 
Trout and Comet mines; siliceous silver ore was the product of the 
Flathead and Granite Bimetallic mines.) The Lone Pine & Argyle 
Silver mine in the Vipond district, Beaverhead County, was also an 
important silver producer in 1936. 

Copper.—The Anaconda Copper Mining Co. at Butte as usual pro- 
du nearly all the State output of copper, which increased from 
154,957,470 pounds, in terms of recoverable metal, in 1935 to about 
219,104,000 pounds in 1936. In addition to the usual mining, milling, 
and smelting operations on copper ores, the Anaconda Copper Minin 
Co. reopened the sand-leaching plant at Anaconda and re-treat 
nearly 550,000 tons of old copper tailings by a combination of acid- 
leaching and flotation. Nearly all the remainder of the copper came 
from lead-zinc ores. Copper was by far the most important mineral 
product of Montana in 1936. 

Lead.—The output of recoverable lead in 1936 was about 38,238,000 
pounds compared with 31,177,525 in 1935. Lead-zinc ore from the 
Orphan Girl and Emma mines at Butte (operated by the Anaconda 
Copper Mining Co.) and the Jack Waite, Comet, and Trout mines 
yielded about 85 percent of the total output. Ore from these mines 
was treated at four selective flotation plants. The slag-fuming plant 
at East Helena, also operated by the Anaconda Copper Mining Co., 
was an important producer of lead in a zinc-lead fume sent to the 
Great Falls zinc-reduction plant. 

Zine.—The recoverable output of zinc decreased about 9 percent— 
from 109,561,477 pounds in 1935 to about 99,246,000 in 1936. About 
67 percent of this zinc came from the Orphan Girl and Emma mines 
at Butte. Other important producers of zinc in 1936 were the Trout, 
Comet, and Josephine mines and the slag-fuming plant at East 
Helena. The Anaconda Copper Mining Co. operated the Orphan 
Girl and Emma mines and the slag plant at East Helena while the 
Josephine mine was operated by lessees from the company. 
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Gold and silver produced at placer mines in Montana in 1955, by counties, in fine 
ounces, in lerms of recovered metals 


Bluicing Dry-land dredges!| Floeting dredges Total 

County Se TE ———— 

Gold Silver Gold Silver Gold Silver Gold Silver 
Beaverhead............. 81-00 e ee eles Serie oe EE, VE 81.00 7 
Broadwater............. 136. 54 17 7.63 ¡AAA A 144. 17 18 
Carbon.................. OUT i EE O E oca s a r oi BEES 
Deer Lodge............. 30. 06 |........ 15.44 PA SE, ese deed 45.80 |........ 
FKerpus... life een 54. 77 (E Dh AA ES ME A 54.77 11 
Gallatin................. 2.20 |. 5.5 ev EE EE, DE enc aee 2.20 |........ 
Granite. ................ 259. 66 46 AAA A A ee 259. 66 46 
Jefferson. ............... 234. 39 69 | 2, 497. 64 DIB lke ewe EE 2, 732. 03 647 
Judith BaslIn............ Tet d ossis IA A eet ca ee 7.97 |........ 
Lewis and Clark........ 535. 47 70 10. 51 7 2, 385. 48 225 2, 931. 46 302 
It EE 57. 60 AAA MA AMARO EA 57.60 1 
Madison. ............... 229. 10 29 | 4, 566. 90 BIU- fore ce SE 4, 796. 00 839 
Meagher................ 73.97 I8. AE A C PREDA Tee 73. 97 18 
Mineral................- 330. 00 y AMA A IA EE 330. 00 14 
Missoula...............- 177.41 12 296. 36 B AAA MSAN 413. 77 18 
BE os oe A EE 832. 00 130 M dex. HE, EE BE 832. 00 139 
Phillips: ocu 20. 03 rip E Pere E AA 20. 03 7 
Powell.................. 1, 083. 75 130 | 1, 400. 46 138 | 10,295.39 | 1,009 | 12,779.60 1, 337 
Ravalli.................. 11. 58 |........ 64 Y K ede eee AA 248. 20 14 
Sanders................. 73. 23 [OU AA erp E, PNE 73. 23 14 
Silver Bow.............. 349. 00 OF EE EE E DEE 349. 00 57 
4, 586. 48 647 | 9, 031. 88 1, 554 12, 680. 87 1, 294 26, 299. 23 3, 495 
Total, 1934. ............- 5, 607.71 686 | 4,877.79 889 15, 058. 39 1, 562 25, 5A3. 89 3, 137 


1 Dragline and power-shovel excavators with sluices or special amalgamators. 
MINING INDUSTRY 


The marked increase in output of copper in both 1935 and 1936 was 
of especial interest to the mining industry in Montana. The output 
of copper ore from Butte has increased gradually since 1934, and the 
copper department of the Anaconda Copper Mining Co. was operat- 
ing at near capacity at the end of 1936. "The copper output in 1936 
(219,104,000 pounds) was considerably larger than the average annual 
output (173,787,409 pounds) for the decade 1927-36. The increase in 
value of copper produced in 1936 compared with 1935 &ccounted for 
65 percent of the total increase in value of State output of all five 
metals. There were also substantial increases in value of gold and 
silver produced, and copper ore was also responsible for most of 
these gains. 

Activity continued at properties producing gold ore in 1936. New 
cyanide mills were constructed at the Ruby Gulch mine in Phillips 
County, and two new cyanide plants were built at properties near 
Argenta in Beaverhead County; gold mills at several other properties 
were reconditioned and enlarged. 
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ORE CLASSIFICATION 
Ore sold or treated in Montana in 1935, with content in terms of recovered metals 


Mines 
Bource produc-| Ore Gold Bilver Copper Lead Zinc 
ing 
Short Fine Fine 
tons ounces ounces Pounds Pounds Pounds 
Dry gold ore. .........-..... 455 437, 467 |104, 142. 26 270, 435 179, 241 362, 300 |..........- 
Dry gold and silver ore...... 34 35,532 | 5,777.21 | 241, 498 59, 815 297,075 E corse cus 
Dry silver oe 109 81, 854 2, 103. 83 |1, 162, 353 166, 387 127,388 |........... 
1595 | 554, 853 |112, 023. 30 |1, 674, 286 786, 763 |........... 
Cop eu ENERO RENE REN 8 11, 259. 892 | 2, 704. 24 |4, 350, 353 |152, 949, 955 |... LL]. Ls. -- 
1 .-2..---0---- 84 9 1, 101. 25 81, 384 14, 028 | 1, 071, 633 |........... 
Zinc oe 00nn 1 123, 441 |........... 13.127 l.i uium 478, 550 | 22, 156, 886 
Copper-lead ge 2 308 3. 86 ; 4, 062 16, 721 |..........- 
Lead-zinc ore...............- 17 | 464,534 8, 956. 15 |3, 198, 842 1, 583, 982 26, 823, 858 87, 404, 591 
Total, lode mines. ._.. 1 681 |2, 412, 113 |124, 788. 80 |9, 319, 456 |154, 957, 470 |31, 177, 525 |109, 561, 477 
Total, placers............... 551 AN 26, 299. 23 8,405. O E, A 
1, 232 |2, 412, 113 |151, 088. 03 |9, 322, 951 |154, 957, 470 |31, 177, 525 |109, 561, 477 
Total, 1934. ................. 1, 237 |1, 066, 952 | 97, 445. 95 14, 000, 468 | 63, 265, 000 |20, 010, 000 | 61, 442, 256 


! A mine producing more than 1 class of oreis counted but once in arriving at total for all classes. 


Value of metals from ore sold or treated in Montana in 1935, by classes of ore 


Bilver 


——— | ——— M | ————————— [——————— | en | ——— d ——— 


Dry gold 0t8................-- 437, 467 


$194,375| $14,877] 4$14,492|.......... $3, 868, 723 
Dry Cold aped silver ore.......- 35, 532 173,577| | 4965]  11,883|.......... 392, 628 
Dry silver ore................. 81, 854 835, 441| | 13,810| . 5,096j.......... 927, 951 
554, 853 1, 203, 393 ,052|] | 31,471|.......... 5, 189, 332 
Torpor ote: SEN LU LE 1, 259, 892 94, 648] 3, 126, 816| 12, 694, 846)... fee 15, 916, 310 
(01 q EM 9, 085 1,164) | 42,865].......... 141, 068 
Zine ore....................... 123,441]..........|] 9,435|..........- 99, 142] $974, 903| 1, 053, 10 

Copper-lead ore. .............. 308 7 669l.......... 2, 193 
-ginc ore... .............- 464, 534 1, 072, 954| 3, 845, 802) 7, 662, 860 
Total, lode mines....... * 3 6, 698. 359} 12, 861, 470| 1, 247, 101, 4, 820, 705/29, 995, 243 
Total, placers. ................].......... IAE D AAN PEA VEER 922, 955 
6, 700, 871| 12, 861, 470| 1, 247, 101| 4, 820, 705/30, 918, 228 

Total, 1934.................... 2, 590, 040 5, 061, 200 


740, 370| 2, 642, 017/14, 439, 363 


Gold ore.—'The output of gold ore in Montana in 1935 was 437,467 
tons, a marked increase from 243,405 tons in 1934. Most of 'the 
increase was in ore to gold and silver mills, but there was a substantial 
increase in gold ore smelted. Of the total gold ore produced in 1935, 
232,860 tons were treated at gold and silver mills, 147,048 tons were 
concentrated, and 56,489 tons were smelted. Mines in Lewis and 
Clark, Madison, and Park Counties produced about 60 percent of the 
total gold ore in 1935. 

Gold and silver ore.—The output of gold and silver ore increased 
31,158 tons in 1935; most of it came from the Emery mine in Powell 
County and the Jib mine in Jefferson County. About 75 percent of 
it was milled, and the rest was smelted. 

Silver ore.—The output of silver ore more than doubled in Montana 
in 1935. Most of it came from the Granite Bimetallic and Combina- 
tion mines in Granite County, the Flathead mine in Flathead County, 
and the Lone Pine & Argyle ilver mine in Beaverhead County. More 
than half the silver ore was milled; the rest was smelted. 
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Copper ore.—The output of copper ore in 1935 was nearly three 
times EE than that in 1934; as in the past, nearly all of it came from 
the Butte properties of the Anaconda Copper Mining Co., and most 
of it was treated by flotation concentration. Metals recovered from 
copper ore (including the value of copper in precipitates) were valued 
at $15,916,310, or about 51 percent of the total value of the State 
output. 

Lead ore.—' There were no large producers of lead ore in Montana in 
1935, and the output was slightly less than that in 1934; most of the 
1935 output was milled. 

Zinc ore.— All the zinc material treated in Montana in 1935 was slag 
from the lead smelter at East Helena, treated in a fuming plant by the 
Anaconda Copper Mining Co.; the output was nearly twice that in 
1934. 

Lead-zinc ore.—The output of lead-zinc ore was nearly doubled in 
1935. Allofit was treated by flotation, and most of it came from the 
Orphan Girl and Emma mines at Butte, the Comet mine near Basin, 
and the Trout mine at Philipsburg. 


Ore sold or treated in Montana in 1935, by counties, with content in terms of 
recovered metals 


DRY GOLD ORE 


County Ore Gold Bilver 
Short tons | Fine ounces | Fine ounces 
Beaverhead................... 31, 825 810. 26 27, 578 
Broadwater................... 31, 382 065 
rias tuam E a dt ed 20 46 
ed Lodge 15, 235 E 
SE D ; 
E EE 25, 650 . 
Jefferson...................... 27, 042 . 14 
Lewis and Clark.............. 151, 867 501. 97 
Linecóln- llla 5, 305. 46 
Madison...................... 02, 465 975. 58 
Meagher ooooooooccoccccocooo. 32. 60 
Missoula..................... 362. 94 
PARR eege e 45. 271 967. 40 
Phlillips....................... 33, 826 20 
Powell.......................- 702 59 
Ravalli....................... 2, 560 . 20 
Silver Bow................... 2. 299 
437, 467 270, 435 
Total, 1934.................... 243, 405 63 1 159, 225 


DRY GOLD AND SILVER ORE 


Beaverhead................... 12 1. 30 80 84 604 |............ 
Broadwater................... 22 5.20 71 800" E 
Deer A CSS 80 43.16 2, 421 VE ec e M o eer 
Granite... oso eto nas 91 17. 00 1,184 |........ NM 
Jefferson...................... 18, 109 1, 291. 04 59, 690 20, 962 154, 639 |............ 
Lewis and Clark.............. 8. 39 33 96 I 89 Dou 
Madison...................... 913 226. 81 ¿AA AAA rete ER 
A Suergen wea 15, 633 3, 786. 31 142, 862 32, 202 139, 793 |............ 
Silver Bow................... 643 398. 00 28, 200 E El A EE 
35, 532 5, 777, 21 241, 498 59. 815 207,078 |]... 22. Loe. 


Total, 1934... 4, 374 907. 18 48. 908 12, 814 2,200 E 
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Ore sold or treated in Montana in 1985, by counties, with content in terms of 
recovered metals—Continued 


DRY SILVER ORE 


209 AA AAA 


76 i 103 14, 
ee 4, 340, 128 |152, 875, 288)... 


Total,1934....................| 458,587 | 1,396.18 | 1,808,104 | 61,837,368 |._.........-|.-.......... 
LEAD ORE 

Beaverhead................... 990 416. 26 15, 099 6, 519 118, 456 |...........- 
Brosdwater.................-. 531 445. 94 4,311 244 80,304 |............ 
Cascade. e 3, 142 5. 65 22, 510 182 49, 273 |............ 
Deer Lodge................... 1 . 30 30 5 200 I: caca 
Fergus.....................-.. 5 L 40 183 29 1,250 eect uoors 
Granite._......-....--...--..- A 88 3 2.010 lata ss 
Jefferson. ........-............ 3, 377 86. 70 26, 136 2, 588 83,104 |............ 
Judith Basin.................. 59 ]. 40 ], 134 241 44,875 |. aeos 
Clark... secus 444 52. 29 6, 315 925 98, 528 |............ 
Madison....................-. 96 56. 01 2, 082 261 56, 993 |............ 
Minéral..........2 2-220 2 n 3 . 20 06 EE 1,650 |........ cars 
Powell loolooooooooooccoooc oo 53 3L 70 1, 303 107 16,460 |............ 
Sanders. ..............-.-.---. 377 3. 20 2, 065 2, 924 517, 505 |............ 
Silver Bow.................... 2 20 al dee 1,025 |... esami 
9, 085 1, 101. 25 81, 384 14,028 | 1,071,633 |............ 

Total, 1934.................... 10, 321 2, 544. 41 152, 723 23,975 | 2,578,153 |............ 


ZINC ORE 


.02-2--.2-.....| 145,941 ]............] 14,124 |............ 2,478, 550 | 22, 156, 886 


SEE | ee | eee | eee | —MÓÓÀ á—————] 


— |) ABAZI PA 2,478,550 | 22, 156, 886 
eege gieren eg aremesl 90,915 E 6,944 |............| 1,352,189 | 13, 464, 977 


2, 069 2, 614 

11, 427 14, 068 

2, 833 3, 773 

1, 907, 731 9, 492, 250 
2, 417, 930 2, 151, 136 
45, 623 36, 273 
108, 125 182, 182 
230, 068 


1, 724, 170 ' 
20, 603, 950 | 75, 292, 227 


 —ná—"no—— [| —— MHá———HamÁ || c——— M ——— | M có —— | MM Á—ÀM | e —— MÀ M 


20,823, 858 | 87,404,591 
15,706,573 | 47,977,279 
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Zinc products! (as marketed from Montana mines and mills) sold to smelters and 
electrolytic plants in 1985 


Quantity 


: , Recovered 
Classification County EH inel 
Short tons Pounds Pounds 
Zinc concentrates..| Beaverhead, Broadwater, M nue 85, 326 | 96,115, 969 87, 404, 591 


Granite, Jefferson, Lewis an 
Clark, Lincoln, Sanders, and 
Silver Bow. 


85, 326 | 96, 115, 969 
Total, 1934. A 00-0220000 annnennonene 49,907 | 53, 375, 271 


1 Exclusive of zinc recovered from the treatment of current slag at East Helena. 


METALLURGIC INDUSTRY 


Of the 2,412,113 tons of material produced in 1935 in Montana, 
232,860 tons (9.65 percent) were treated at gold and silver mills, 
1,924,826 tons (79.80 percent) were treated at concentration mills, 
130,986 tons (5.43 percent) were shipped direct to smelters, and the 
rest (123,441 tons) was treated at a slag-fuming plant. 

Of the total material treated at gold and silver mills, 4,757 tons 
were treated at straight amalgamation plants, 117,420 tons at straight 
cyanidation plants, and 110,683 tons at combined amalgamation or 
cyanidation and concentration plants. The following table summa- 
rizes operations at gold and silver mills in 1935. 


Mine production of metals from gold and silver mills in Montana in 1935, by counties, 
in terms of recovered metals 


Recovered In bullion 


Ore, old tailings, etc., 
treated (dry weight) 


County Amalgamation Cyanidation 

Old tail- : 

ings, etc. Gold Silver Gold Silver 

Short tons | Fine ounces| Fine ounces| Fine ounces| Fine ounces 
Beaverhead.................-.]| 17,407 | 2.22- d.09 GEESS 4, 343. 90 3, S33 
Broadwater................... 333 EE 203. 06 38 2, 606. 24 10, 716 
LR conoci. O O A ee 15. 46 D EE PP 
Deer Lodge...................] 12,552 |............ 829. 39 NN APA sole b wee 
FOIpuMi..... assess TO Macca occus 38. 55 32 5. 12 
Ornnmit6...... o.c . cemecse-]. IB OST Diosc 136. 95 47 2, 357. 00 66 
A A ` 3,108 1............ 267. 80 25 GE, E 
Lewis and Clark.............. 500 8, 419. 62 008 6, 098. 79 4, 134 
Liücoln....29--—- 4-2 4,839 | AAA 859. 60 7A 8 AN DEE 
Madison...................... 501 1, 1$9. 48 410 38. 80 40 
E AAA 2 Se 2. 10 IT AAA A 
Missoula....................-.] 2300 |..........-- 73. 91 IO AA EE 
Pak TEE — 452087 ER 4, 251. 18 yr od POUR DCUM NUN 
IU AAA 39.0600 Moc coun MPAA epi. 7, 426. 40 9, 165 
a, — MB A BEE 66. 32 1d AAA DEER 
EEGEN SEN + D REES 31.92. EE AA EE 
Silver Bow...................] J3 [oaan 6. 44 A ecu NUN EECH 


Total, EE 130, 495 
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Mine production of metals from gold and silver mills in Montana in 1936, by 
counties, in terms of recovered metals— Continued 


Concentrates and recovered metal 


County 


Gold Silver Copper Lead 


IDO eee CTE M3 eer 
a A E E 428 A ESE 
Oran. loc. feug eue car ui 76 104 122 
Lewis and Clark... ...............-...-..- 0 DII douisbalu een cuidas cives iac. 
Mens Geer 9, 50 i pA 105, 141 
uoa ease UD Sele MC PIE 1 10, 615 
INEA EPA de I OS (E A ee 
o) EEN 1, 114 1, 880 300 
gn ¿1 IN A A A 40 |. 0.22228 50 
25, 310 8, 556 116, 228 

Total, AN 18, 265 0, 329 93, 794 


Of the 1,924,826 tons of material treated at concentration plants in 
1935 in Montana, 1,239,285 tons (64.38 percent) were treated at a 
copper flotation plant, 464,534 tons were treated at lead-zinc flotation 
plants, and most of the remainder was siliceous ore (chiefly gold ore) 
treated by flotation. 


Mine production of metals from concentrating mills in Montana in 1935, by counties, 
tn terms of recovered metals 


Ore and old tail- 
ings treated (dry Concentrates and recovered metal 
weight) 
Ore |, Old | trates | Gold | silver | Copper | Lead | Zino 
tailings| ‘Tro. SES 
duced 


Beaverhesd..........| |  290|........ 5 0. 36 9 58 2, 069 2, 614 
Broadwater.......... 11,119 |........ 1, 028 806. 49 819 2, 490 17, 301 14, 068 
Cascade.............. 3, 115 250 119 5.39 22, 436 1,618 52, 781 3,773 
Granite ---------- 86, 931 |........ 15, 804 | 1, 598. 85 950, 902 411,304 | 1,975,099 | 9, 492, 250 
Jefferson... .......... 92, 451 3, 329 | 11,892 | 5,663. 35 359, 574 ,225 | 2, 537, 725 | 2,151, 136 
Lewis and Clark..... 71, 1, 000 4,679 | 8,169. 05 7,471 4, 876 51,317 S 
Lpeoln ooo 2, 400 |........ 22. 00 1, 403 1, 674 109, 859 182, 182 
Madison... .......... 36, 657 |........ 2, 233 | 7, 336. 20 16, 322 7, 854 21,171 lile 
Powell............... 11, 700 |........ 1, 300 | 1,140. 90 27, 103 147 2,479 |.......... 
Sanders.............. 10,776 |........ 1.457 18. 83 7,375 9, 100 | 1, 724, 170 230, 068 
Silver Bow........... 1, 587, 428 |........ 413, 579 | 7,744. 73 |6, 366, 224 |141, 976, 971 |20, 603, 950 |75, 292, 227 
1, 920, 247 4, 579 |452, 386 |32, 512. 15 |7, 759, 988 |142, 671, 317 |27, 097, 921 |87, 404, 591 
Total, 1934........... 807,045 | 5,463 |179, 024 117, 455. 40 |3, 394, 701 | 57,899, 550 115, 958, 476 |47,977, 279 
Gross metal content of Montana concentrates produced in 1936, by classes of 
concentrates 
Concen- 
Gross metal content 
Class of concentrates dum (dry ee 
weight) Gold Bilver Copper Lead Zinc 


Eee | E QEE Gm || ee | mee | aD | mere 


seater: Fine ounces| Fineounces| Pounds Pounds Pounds 


Dry and silíceous............. 35, 27, 610. 63 414, 619 289, 779 302, 702 |............ 
1 AA aani 315, 085 2,638.00 | 4,330,322 |144, 109,087 |...........-]----.------- 
—— a aaaea eaa 18, 020 3, 334.87 | 1,016, 418 852, 736 | 22, 789,062 |............ 
410 A pre 85, 326 4, 433.26 | 2,022, 941 756,805 | 5,391,945 | 96, 115, 969 
Copper-lead . .. ............... 20 . 40 998 1, 963 1,421 | su. 
453,999 | 38,017.16 | 7,785, 208 |146, 010,340 | 28, 490, 090 | 96, 115, 969 

Total, 1934.................... 181, 685 | 22,829.64 | 3,413,026 | 59, 966, 596 | 16,807,106 | 53, 375, 271 
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Mine production of metals from Montana PEDE in 1935, in terms of recovered 
met 


BY COUNTIES 


Concen- | Gold Silver | Copper | Lead Zine 


crc ee | ee | eet eegend 


Short tons | Fine ounces| Fine ounces| Pounds Pounds Pounds 
§ 0. 359 58 


Beaverbead................... 36 2, 069 2, 614 
Broadwater................... 49 819 2, 490 17, 301 14, 068 
e (EE 119 5.39 436 1, 618 52, 781 
Deer Lodge................... 105. 00 15 IE IA A 
A aed ewe 3 56. 60 O90 AA e, A 
Granite... -----------2----- 15, 826 1, 731. 55 950, 978 411, 408 | 1,975, 221 9, 492, 250 
Jaffersón.-...- eov exeo eee 11, 892 5, 663. 35 359, 574 A 2, 537, 725 2, 151, 136 
Lewis and Clark.............. 4, 740 9, 394. 30 14, 408 4, 876 51,317 36, 273 
Lineolfiz....l le car 474 447.20 11, 398 6, 000 215, 000 182, 182 
Madis0ll EE 2, 352 8, 168. 27 23, 128 39, 987 31,786 |............ 
Missoula 0.. ------------ SA) S WE E AO AS 
d EE 1, 121 2, 712. 78 1, 114 880 | | 300]|............ 
Powell sc scc esee e ex VOS 1, 1, 160. 20 27, 143 147 2, 529 |....-------- 
A 1, 457 18. 83 7,37 9,100 | 1, 724, 170 230, 068 
Silver How. _.....-..-..-.--.- 413, 579 7, 744.73 | 6,366, 224 |141,976, 971 | 20,603, 950 | 75, 292, 227 
453,999 | 38,017.16 | 7,785,298 |142, 679, 873 | 27,214,149 | 87, 404, 591 
Total, 1934...................- 181,685 | 22,829.64 | 3,413,026 | 57,905,879 | 16,052, 270 | 47,977, 279 
BY CLASSES OF CONCENTRATES 
Dry and siliceous. ............ 35, 548 | 27,610. 63 414, 619 267, 529 289, 157 |............ 
Copper. ...---------------22-- 315, 085 2,638.00 | 4,330,322 |141, 009, 938 |...........-|.-.....-..-. 
Lead UMOR EOS THO RT 18, 020 3, 334.87 | 1,016, 418 681,875 | 21,795, 654 |............ 
PANG ii 85, 326 4, 433.26 | 2,022, 941 718,961 | 5,122,442 | 87, 404, 591 
Copper-lead ................... . 40 998 1,570 | 6,896 |............ 


The following table gives the total crude ore of smelting grade 
produced in Montana in 1935. In addition, 7,701 tons of old tellings. 
etc. (chiefly siliceous), were shipped for smelting, copper precipitates 
from Butte mine waters were shipped to the Anaconda smelter, and 


zinc slag was treated at a fuming plant. 


Gross metal content of Montana crude ore shipped to smelters in 1935, by classes of ore 


Quantity Gross metal content ` 
Class of ore (dry 
weight) Gold Silver Copper Lead 
Short tons | Fine ounces | Fine ounces | Pounds Pounds 
Dry and siliceous.......................... 100,071 | 44,520.50 | 1,277,033 233, 839 374, 991 
popper ere Saree dedi EET RR dca e DER 20, 607 169. 24 91,044 | 2, 419,107 |............ 
Ter MORS UM DA SEE 2, 549 1, 045. 05 39, 907 17, 961 1, 027, 916 
Copper-lead Gerges geed Nee 58 3. 46 466 3, 10, 27 
123, 285 45, 738. 25 1, 409,050 | 2,674, 007 1, 413, 184 
Total, 1934...................... e cece 51,688 | 27,900.69 543, 027 


f 213, 763 2, 707, 319 


GOLD, SILYER, COPPER, LEAD, AND ZINC IN MONTANA 417 


Mine production of metals from Montana crude ore shipped to smelters in 1935, in 
terms of recovered, metals 


BY COUNTIES 


Ore Gold Sllver Copper Lead 

d Short tons | Fine ounces! Fine ounces) Pounds Pounds 
Bea verbe. 24,273 | 6,021.39 | 250,854 61,092 104, 211 
Broadwater-....... ees sss... 6,863 | 3,688.21 32, 660 b, 474 175, 699 
Cascade. ccoo 229 9.95 7,191 780 10, 844 
Deer Lodge, L o 2,880 | 2,040.81 7. 520 13, 477 7,975 
Fergus ee 893 130. 81 14, 140 241 1, 250 
Filatbend. ccccnccóns 18, 279 2.00 537, 888 A Seegen 
Granite-----..----.... eccle e LL cec c ess 10, 565 4, 733. 50 87, 244 18, 458 5, 779 
Jefferson. se 7, 867 3, 654. 71 54, 587 22, 038 123, 625 
Juditb S CHE EENEG 59 1.40 1, 134 1 44, 875 
Lewis and Clare... 5,831 | 3,442.48 20, 479 1, 635 101, 481 
Mas POE: EE 11,523 | 12, EA i 61,343 15, 374 91,314 
Mea DC 4) 2el 
Mineral. 2 .20 IR meo 450 
M isso x LI Cre ee 1, 208 338. 38 8, 277 51, 265 9, 825 
TED oie errors a ed ee he 4 ; s A A 
Phil. 1, 161 4, 137. 80 11,571 518 (oola. 
Po ell s. LL LL... 4, 642 3, 104. 08 119, 551 32, 299 156, 546 
Raval 2, 508 623. 28 10, 887 73, 289 625 
Sanders- LLL LLL LL LLL. 453 14.37 2, 168 17, 189 517, 505 
Silver Dog LLL 24, 007 939. 43 181,510 | 2,292,092 1, 025 
123,285 | 45,738.25 | 1,409,050 | 2,605,498 | 1,353,029 
Total. Bcc 51,688 | 27, 900. 69 543, 027 188,462 | 2, 593, 433 


BY CLASSES OF ORE 
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In the following review by counties and mining districts, only the 
more important operations are mentioned. Many small producing 
mines and several districts and counties whose output is included in 
the foregoing tables are omitted from this review. 


BEAVERHEAD COUNTY 


The Ermont mine near Argenta was operated the last 6 months of 
of 1935, and about 4,300 tons of gold ore were shipped to Anaconda 
for smelting; operations continued in 1936, and the company built a 
new 100-ton cyanidation plant, which was placed in operation in 
November 1936. 'The Shafer mine (Argenta district) was operated 
in 1935 by the Steele lease, and about 5,800 tons of gold ore were 
shipped for smelting; in 1936, the Shafer property, together with the 
Ground Hog and several other mines in the district, was acquired 
under lease by the Argenta Consolidated Goldfields, Inc., and a new 
cyanidation plant was under construction in 1936. The Thompson 
Gold Milling Co. continued operations at the Sleeping Princess mine 
at Bannack in 1935 and treated nearly 14,000 tons of ore by cyanida- 
tion (the company also shipped ore from the adjoining Gold Bug mine 
for smelting); the Sleeping Princess mine and mill were idle during 
1936. The Quartz Hill Mining Co. shipped about 6,900 tons of silver 
ore of smelting grade from the Lone Pine & Argyle Silver and Aurora 
properties in the Vipond district in 1935; operations continued in 
1936, and production increased to nearly 8,800 tons. 


BROADWATER COUNTY 


The Vosburg Mining Co. completed a new 50-ton cyanidation plant 
at the Vosburg group in the Beaver district, and in 1935 milled more 
than 14,000 tons of gold ore; operations continued in 1936, but the 
output of gold was only half that in 1935. The Keating property 
near Radersburg was acquired in 1935 by the C-G Gold Corporation. 
A new 100-ton flotation mill was completed and placed in operation 
in September 1935, and several thousand tons of dump ore were 
milled; milling operations on dump ore continued in 1936, and the 
production of gold (in flotation concentrates) was nearly three times 
that in 1935. 

DEER LODGE COUNTY 


A group of claims, including the Holdfast, Short Shift, and Oro 
Fino, in the Georgetown district, was acquired in 1935 by Thomas H. 
Sheridan, and a new cyanidation plant was under construction at the 

roperty at the end of the year; but the only production in 1935 was 
essees’ ore shipped for smelting. In 1936 the new mill was placed 
in operation, the output of gold increased markedly, and the mine 
became the most important producer in Deer Lodge County. The 
Gold Coin Mines Co. operated the Gold Coin mine and mill in 1935 
and treated more than 12,000 tons of gold ore by amalgamation and 
concentration; commercial ore reserves were exhausted, however, and 
in 1936 the company was re-treating old tailings by cyanidation. 
Lessees continued shipping gold ore of smelting grade from the 
Southern Cross mine at about the same rate in both 1935 and 1936. 
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FERGUS COUNTY 


There were no important producers in Fergus County in 1935, but 
in 1936 the North Moccasin Mines Syndicate was organized to acquire 
the old Barnes-King property 20 miles north of Lewistown. A 50-ton 
cyanide plant was built and placed in operation in August, 1936, and 
several thousand tons of gold ore were milled by the end of the year. 


FLATHEAD COUNTY 


The Anaconda Copper Mining Co. continued shipments of silver 
ore from the Flathead mine near Kila in both 1935 and 1936. More 
than 18,000 tons of ore were shipped to the smelter at Anaconda in 
1935, but the 1936 output decreased about 10 percent. 


GRANITE COUNTY 


The Trout Mining Co. continued regular operations at the Trout & 
Algonquin property at Philipsburg in 1935 and 1936 (the company 
abandoned its incorporated status in 1936, and operations continued 
as the Trout Mining Division of American Machine & Metals, Inc.). 
The company completed the construction of a 50-ton flotation plant 
at Philipsburg in 1935 and treated about 7,300 tons of partly oxidized 
silver-lead-zinc ore in the new mill before the end of the year (the 
new mill treated about 23,000 tons of ore in 1936); in addition, regular 
shipments of ore to the zinc-flotation plant at Anaconda continued 
in both 1935 and 1936. "The total output of all classes of ore in 1935 
was about 46,000 tons; in 1936 the output increased to about 64,000 
tons. The Philipsburg Mining Co. built a new 160-ton flotation plant 
(replacing the mill destroyed by fire in 1934) at the Granite Bimetallic 
mine in 1935 and milled about 25,000 tons of silver ore before the end 
of the year; the output was more than doubled in 1936. The Silver 
Prince Mining Co. was reorganized as the Contact Mines Corporation 
in May 1936; regular shipments of lead-zinc ore to the mill at Ana- 
conda were continued in both 1935 and 1936.  Lessees acquired the 
Two Per Cent mine near Philipsburg late in 1935 and in 1936 shipped 
more than 9,000 tons of siliceous silver ore to Anaconda for smelting. 
The Lakes Mining & Milling Syndicate was reorganized as the Hidden 
Lake Venture, Inc., in Geet 1936; in 1935 the company treated 
about 16,000 tons of ore in the 75-ton cyanidation plant, and in 1936 
the output of gold increased more than 50 percent. 


JEFFERSON COUNTY 


The Basin Montana Tunnel Co. continued operations at the Comet 
& Gray Eagle property at a normal rate in both 1935 and 1936. In 
1935 nearly 59,000 tons of lead-zinc ore were treated in the 200-ton 
flotation mill, and in 1936 about 62,300 tons were milled. The output 
of gold and silver increased in 1936, and the company was by far the 
most important producer in Jefferson County. "The Basin Gold Mines, 
Inc., treated more than 14,000 tons of dump ore from the Jib mine in 
the 300-ton flotation mill in 1935; in 1936 the mill was not operated, 
but about 2,800 tons of siliceous ore were shipped for smelting. The 
United Gold Mines Corporation acquired the Mount Washington 
mine (Colorado district) in 1935 and began construction of a 150-ton 
flotation mill; a little lead-zinc ore was shipped to the Comet mill in 
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1935, and in January 1936 the new mill was placed in operation and 
more than 14,000 tons were treated. 'The Winston Bros. Co. con- 
tinued operations at the placer property on Prickly Pear Creek north 
of Clancy in both 1935 and 1936 at & normal rate (the 1936 output 
was slightly greater than that in 1935). The floating washer and 
dragline excavator were dismantled late in 1936 and moved 500 feet 
to a new location; operations were resumed early in 1937. 


LEWIS AND CLARK COUNTY 


The Golden Messenger mine in the Dry Gulch district was operated 
continuously in 1935 and 1936; about 36,400 tons of gold ore were 
treated in the 125-ton cyanidation plant in 1935, and the output 
increased to about 44,300 tons in 1936. The Montana Consolidated 
Mines Corporation resumed production at the Spring Hill mine on 
March 16, 1935 (after a mine strike had been settled), and operated 
continuously for the remainder of 1935 and all of 1936; in 1935 about 
76,800 tons of ore were treated in the 300-ton flotation plant, and in 
1936 more than 93,200 tons were milled. The Porter Bros. Corpora- 
tion completed the erection of a 4,500-cubic-yard electric dredge at 
the Last Chance Gulch property near Helena in November 1935 and 
operated continuously from November 3, 1935, to the end of the year 
and all of 1936 except a short time in February. About 282,000 cubic 
yards of gravel were dredged in 1935, and in 1936 the dredge handled 
nearly 1,769,000 cubic yards; the company was the largest producer of 
gold in Montana in 1936. The Anaconda Copper Mining Co. oper- 
ated the slag-fuming plant at East Helena on current lead-smelter 
slag continuously in both 1935 and 1936; the 1936 output of zinc fume 
was considerably less than that in 1935. At the Gould mine near 
Wilborn the Standard Silver-Lead Mining Co. produced 26,389 tons of 
ore in 1935 and 27,691 tons in 1936; the ore was treated in an 80-ton 
cyanidation plant. 

LINCOLN COUNTY 


Most of the production from Lincoln County in 1935 was gold ore 
from the Keystone mine (Sylvanite district) treated by amalgamation 
and flotation and lead-zinc ore from the Giant Sunrise property (Troy 
district) treated by concentration. 


MADISON COUNTY 


In 1935 the Liberty Montana Mines Co. treated 13,530 tons of ore 
from the Mammoth & Leviathan mine in the 150-ton flotation mill; 
the out increased to 19,662 tons in 1936. The Pacific Gold Mining 
Co. milled nearly 15,000 tons of ore from the Boss Tweed & Clipper 
mine in 1935, and the output was about the same in 1936. The Boaz 
mine was the most important producer in the Norris area in 1935; the 
mine was operated by the Jack Pot Mining Co., and nearly 2,300 
ounces of gold were produced in ore of smelting grade. The Mayflower 
mine near Renova was reopened in July 1935 by the West Mayflower 
Mining Co. (Anaconda Copper Mining Col, and about 2,200 tons of 
gold ore were shipped for smelting; in 1936 the com any increased the 
output to more than 7,400 tons. The Golden Rod Mining Co. con- 
tinued operations at the Golden Rod mine in the Silver Star district 
in 1935 and 1936, but the 1936 output was considerably less than that 
in 1935. The Humphreys Gold Corporation completed the erection 
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of a 5,000-cubic-yard dry-land dredge at its Alder Gulch property in 
June 1935, and from July 1 to December 31 the company handled 
412,121 cubic yards of gravel in the new plant. The dredge was the 
most important producer in the Virginia City region in 1935, and in 
1936 the company became the second largest producer of gold in 
Montana. Most of the lode-mine production at Virginia City in 1935 
came from the Prospect and Marietta mines; there was & decrease in 
lode production in the district in 1936. 


PARK COUNTY 


In 1935 the Jardine Mining Co. treated nearly 39,000 tons of ore 
by amalgamation and concentration and produced more than 6,000 
ounces of gold; in 1936 nearly 41,000 tons of ore were milled, but the 
gold output decreased sharply. The McLaren Gold Mines Co. 
operated the New Years Gift mine for 4 months in 1936; nearly 4,300 
tons of ore were treated in the rebuilt amalgamation and concentra- 
tion mill, and more than 1,200 ounces of gold were produced, a marked 
increase from the 1935 output. 


PHILLIPS COUNTY 


The Little Ben Mining Co. operated continuously at the August 
mine in 1935 and 1936; nearly 33,000 tons of ore were treated in the 
100-ton cyanidation plant in 1935, and about 43,000 tons were milled 
in 1936. The Ruby Gulch Mining Co. shipped about 1,100 tons of 
rich gold ore to a smelter in 1935 and started construction of a cyanide 
plant; the new mill was completed and placed in operation in 1936 
and the output of gold was nearly twice that produced in 1935. 


POWELL COUNTY 


The Pioneer Placer Dredging Co. continued operations at the 6,000- 
cubic yard electric dredge on Gold Creek, Pioneer district, at a normal 
rate in both 1935 and 1936; about 1,945,400 cubic yards were dredged 
in 1935, and in 1936 the dredge handled about 1,576,500 cubic yards 
of gravel. The dredge ranked first in placer production in Montana 
in 1935 but dropped to third place in 1936. The dredge of Yuba 
Consolidated Goldfields, in Ophir Gulch, which started operations in 
January 1934, ran until July 1935, when it was dismantled and moved 
to a placer in California. Most of the remainder of the placer output 
from Powell County in 1935 came from the Fontana placer of the El 
Dorado Gold Placer Mining Co. in Washington Gulch; the company 
operated the dragline and portable washing plant from April to 
November in both 1935 aud 1936. Most of the lode-mine output 
from Powell County in 1935 was siliceous ore from the Emery mine 
in the Zozell or Emery district, which was operated by 'Tweedy Bros. 
Corporation, a lessee, and nearly 12,000 tons of gold and silver ore 
were treated in the rebuilt flotation plant; however, the lessee gave 
up the property in March 1936, and the 1936 production decreased 
sharply. 

SANDERS COUNTY 


The American Smelting & Refining Co. continued regular opera- 
tions at the Jack Waite property in the Eagle district in both 1935 
and 1936. The property extends over the State line into Shoshone 
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County, Idaho, and part of jthe 1936 output came from the Idaho 
side. In 1936 the output (from Montana) consisted of 37,000 tons 
of lead-zinc ore of milling grade and 1,084 tons of lead ore of smelting 
grade, a marked increase from 10,776 tons of lead-zinc ore and 377 
tons of lead ore produced in 1935. "The milling ore is treated in the 
500-ton flotation plant at Duthie, Idaho. 


SILVER BOW COUNTY 


The following table gives the output from mines in Silver Bow 
County in 1934 and 1935; final data for 1936 are not available, but 
substantial increases were recorded in the output of all metals except 
zinc. 


Production of gold, silver, copper, lead, and zinc in Silver Bow County, Mont., 
1934-36, in terms of recovered metals 


Total 
Zinc value 


Pounds 
1934... 2c. 
1935... ....- 


From 1882 (the first year for which detailed records are available) 
to the end of 1935 the mines in Silver Bow County, which includes the 
Butte or Summit Valley district, produced the five metals, as follows: 
Gold, 1,825,331.77 fine ounces; silver, 473,822,856 fine ounces; lead, 
354,048,798 pounds; cop er, 10,653,603,191 pounds; and zinc, 


2,715,980,453 pounds. 
$2,210,496,035. 

Butte or Summit Valley district.—In 1935, the Anaconda Copper 
Mining Co. produced 1,239,285 tons of copper ore of milling grade and 
19,484 tons of copper ore of smelting grade (compared with 456,909 
tons of mill ore and 304 tons of smelting ore in 1934); in 1936 the 
output of milling ore increased to 1,840,738 tons and smelting ore to 
24,100 tons (in addition, in 1936 the company re-treated 545,530 tons 
of old copper tailings by combined acid-leaching and flotation and 
smelted 18,125 tons of pond slimes). These increases resulted in a 
gradual gain in the output of blister copper at the smelter, and the 
copper plant was operating at near capacity at the end of 1936. The 
output of lead-zinc ore froin the Orphan Girl and Emma mines 
increased 156,106 tons compared with 1934, and the 1936 output 
was about the same as that in 1935; there was a decrease, however, 
of anus 10 percent in the production of net zinc in 1936 compared 
with 1935. 


e total value of this production is 
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The output of gold, silver, copper, lead, and zinc from Nevada ores, 
gravel, and re-treated tailings in 1936, in terms of recovered metals, 
was 284,700 fine ounces of gold valued at $9,964,500; 4,970,000 fine 
ounces of silver valued at $3,849,265; 135,650,000 pounds of copper 
valued at $12,479,800; 24,610,000 pounds of lead valued at $1,132,060; 
and 31,570,000 pounds of zinc valued at $1,578,500—a total of 
$29,004,125. In 1935 Nevada mines yielded 188,031 ounces of gold 
valued at $6,581,085; 4,393,426 ounces of silver valued at $3,157,775; 
74,266,000 pounds of copper valued at $6,164,078; 25,352,000 pounds 
of lead valued at $1,014,080; and 31,072,000 pounds of zinc valued at 
$1,367,168—a total of $18,284,186. For each metal the value of the 
output increased substantially. Gold increased 51 percent in both 
quantity and value, silver 13 percent in quantity and 22 percent in 
value, copper 83 percent in quantity and 102 percent in value, and 
zinc 2 percent in quantity and 15 percent in value; lead decreased 
3 percent in quantity but increased 12 percent in value. The total 
calculated value of the metal output in 1936 exceeded that in 1935 
by $10,719,939 (59 percent) and was the largest in any year since 1929. 
The value of gold production exceeded that in any year since 1915, 
although the quantity produced in 1936 was Ce as late as 1918. 
Of the total value of the five metals in 1936, gold contributed 35 percent, 
silver 13 percent, copper 43 percent, lead 4 percent, and zinc 5 percent. 
During 1936 White Pine County was the largest contributor to the 
nonferrous mineral wealth of the State, and the rising price of copper 
during 1936 was a favorable factor in continuing the expansion of 
metal production in this area. "The high price for gold and silver 
stimulated mining in such districts as Tonopah, Manhattan, and 


! Figures for 1936 are preliminary; detailed data with final revisions will be released later. 
2 The assistance of L. F. Janssen is acknowledged. 
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Round Mountain in Nye County and the Comstock Lode in Storey 
and Lyon Counties. The Pioche district again led in zinc and lead 
production. Lessees were very active in many of the camps in the 
State, and several new producing companies were added to the list of 
organizations already on a productive basis. 

Calculation of value of metal production.—The value of metal pro- 
duction herein reported has been calculated at the prices given in 
the table that follows. Gold in 1932 is figured at $20.671835 per 
ounce, the Treasury legal coinage value for fine gold from January 
18, 1837, to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 
per ounce, the yearly average weighted United States Government 
price !; and in 1935 and 1936 at $35 per ounce, under authority of the 
Gold Reserve Act of January 31, 1934. The silver price in 1932 and 
1933 is the average New York price for bar silver; in 1934, the Treasury 
buying price ($0.64646464 per ounce) for newly mined silver; and in 
1935 and 1936, the yearly average weighted Treasury buying price 
for newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 


Prices of gold, silver, copper, lead, and zinc, 1982-36 


Year Gold Silver Copper Lead Zinc 
Per fine Per fine 
ounce ounce Per pound | Per pound | Per pound 
WOR 2 EE 1 $20, 67+ $0. 282 D. 063 $0. 030 $0. (50 
ine o CH TCR MR 25. 56 . 350 . 064 . 037 . 042 
E A NC gS ara ODE 34. 95 1, 646+ . 080 .037 . 043 
ror A OM RECO A 35. 00 . 71875 . 083 . 040 . O44 
1036 ee PPP MEN 35. 00 . 7745 . 092 . 046 .050 
1 $20.671835. 3 $0.64646464. 


Mine production of gold, silver, copper, lead, and zinc in Nevada, 1932-86, in terms 
of recovered metals 


Mines producing | Ore, old Gold (lode and placer) | Silver (lode and placer) 


a tailings, 
Year etc. (short 
Lode | Placer tons) Fine ounces Value Fine ounces Value 
A uet Ae 382 103 1, 855, 031 129, 719. 83 | $2, 681, 547 1, 304, 365 $367, 831 
AA 422 116 1, 678, 454 98, 590. 28 2, 519, 968 1, 118, 621 402, 017 
(KC SE 635 160 2, 899, 782 144, 275. 17 5,042, 417 3. 057, 114 1, 976. 316 
1035 A sesaat 106 4, 392, 819 188, 031. 00 6, 581, 085 4, 393, 126 3.157, 715 
1030 EE (2) (2) (2) 284,700.00 | 9,964, 500 4, 970, 000 3, 849, 265 
Copper Lead Zinc 
Y ear Eie DEE Total value 
Pounds Value Pounds Value Pounds Value 
1932.......... 31, 487, 606 $1, 983, 719 880, 996 $26, 430 254, 795 $7, 644 $5, 067. 171 
1933,......... 28, 489, 610 1,823, 335 4, 606, 732 170, 449 | 12,774,550 536, 531 5, 452, 300 
1034 ......- 41,611,119 3, 328, 890 | 2], 981, 874 813, 329 | 27, 880, 790 1, 198, 874 12, 359, 826 
1935.......... 74. 266, 000 6, 164,078 | 25, 352, 000 1, 014, 080 | 31,072, 000 1, 367, 168 18, 284, 186 
1930 !......... 135, 650, 000 12, 479, 800 | 24, 610, 000 1,132. 060 | 31,570, 000 1, 578, 500 29, 004, 125 


1 Subject to revision. 
2 Figures not yet available. 


1 'The Treasury from Feb. 1, 1934, through December 1934 has calculated al! gold, old and new, at $35 
per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S. Government 
fluctuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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Gold and silver produced at placer mines in Nevada, 1931-35 1 


Bilver 


Fine ounces 


EE tam AP | cR O 


mm o o o om o o e o o om em e o me m mom o mm o m e e mm m. 


1 Figures for 1936 not yet available. 


Gold.—The mine production of recoverable gold in Nevada in 1936 
was close to 284,700 fine ounces valued at $9,964,500, an increase of 
51 percent in both quantity and value over 1935. Exact figures are 
not available on proportionate contribution of lode and placer mines, 
but the data at baud indicate that almost all the gold was derived 
from lode properties as in 1935, when only 4 percent came from placer 
operations. In 1935, 74 percent of the lode gold produced in Nevada 
came from dry gold ore, but reviving activity at the base-metal mines, 
notably in the Robinson district in White Pine County, probably 
decreased the proportion from this type of ore in 1936. The higher 
price of silver was an important factor in the production of gold as 
the two metals so commonly accompany each other in the ores of the 
State. The four largest gold properties, listed approximately in order 
of their importance as producers, were as follows: Nevada Consoli- 
dated Copper Corporation (White Pine County), Goldfield Consoli- 
dated Mines Co. (Esmeralda County), Black Mammoth Consolidated 
Mining Co. (Esmeralda County), and Nevada Porphyry Gold Mines, 
Inc. (Nye County). In addition, there were many small producers 
of gold 1n the State. 

Silver —Recoverable silver produced in Nevada is closely calculated 
at 4,970,000 fine ounces valued at $3,849,265 in 1936, compared with 
4,393,426 ounces valued at $3,157,775 in 1935. "This represents an 
increase of 13 percent in quantity and 22 percent in value over 1935. 
The higher price of silver established by the United States Treasury in 
1935 continued to stimulate mining in the State. Nye County was 
the leading producer of silver, followed in order by Lincoln, White 
Pine, and Storey Counties; the order was the same also in 1935 and 
1934. Preliminary figures for 1936 indicate that Nye County con- 
tinued as the leading silver producer by a wide margin, but revivin 
copper mining in White Pine County where silver is a byproduct and 
precious-metal mining in Esmeralda County seemed likely to have 
upset the order in which the other counties had stood. A few of the 
major silver producers derived their silver from straight argentiferous 
ores, but most of the silver output of Nevada came as a byproduct of 
gold, copper, lead, and zinc mining. The companies with the largest 
output of. silver, listed approximately in the order of their importance, 
were as follows: Treadwell Yukon Co, Ltd. (Nye County), The 
Tonopah Mining Co. of Nevada (Nye County), Combined Metals 
Reduction Co. (Lincoln County), Nevada Consolidated Copper Cor- 
poration (White Pine County), General Metals Recovery Corporation 
(Esmeralda County), and Arizona Comstock Corporation (Storey 
County). The remainder of the silver output of Nevada came from 
a large number of small properties. 
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Copper.—The mine output of recoverable copper in Nevada is closely 
calculated as 135,650,000 pounds valued at $12,479,800 in 1936. This 
increase of 83 percent in quantity and 102 percent in value over 1935 
returned copper to first place, with respect to value, among the metals 
produced in Nevada; gold had enjoyed this distinction since 1931. 
The Nevada Consolidated Copper Corporation in White Pine County 
produced far more copper than all other mines in the State together, 
but a substantial and increasing output was reported in Elko County 
by the Mountain City Copper Co., which is affiliated with the Ana- 
conda Copper Mining Co. 

Lead.—The mine production of recoverable lead in Nevada is closely 
calculated at 24,610,000 pounds valued at $1,132,060 in 1936, com- 
pared with 25,352,000 pounds valued at $1,014,080 in 1935; this is a 
decrease of 3 percent in quantity but an increase of 12 percent in value. 
Lincoln and Nye Counties were the leading producers of lead in both 
1935 and 1936. Most of the production came from two companies, 
the Treadwell Yukon Co., Ltd., at Tybo (Nye County) and the Com- 
bined Metals Reduction Co. at Pioche (Lincoln County). Small out- 
puts, many of them in the form of shipping ore, were reported from a 
large number of mines throughout the State. The two leading pro- 
ducers of lead in the State mined lead-zinc ore, and at both properties 
the precious-metal content of the ore was a very important factor in 
the revenue obtained. 

Zinc.—The mine production of recoverable zinc in Nevada is closely 
calculated as 31,570,000 pounds valued at $1,578,500 in 1936, compared 
with 31,072,000 pounds valued at $1,367,168 in 1935, an increase of 2 
percent in quantity and 15 percent in value. The bulk of the zinc pro- 
duction, like that of lead, came from the Combined Metals Reduction 
Co. at Pioche (Lincoln County) and the Treadwell Yukon Co., Ltd., 
at Tybo (Nye County). 


MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in Nevada in 1935, by counties, 
in terms of recovered metals 


Silver (lode and 
Gold placer) 
County Lode Placer 
Total Fine 
Fine value ounces Value 
Fine ounces| Value ances Value 
Churchill.................. 1, 926. 25 $67,419 |..........].......-. $67, 419 33, 348 $23, 969 
JAR otc eee ed Be 6, 946. 74 243, 136 16. 06 $562 243, 698 24, 318 17,479 
Douglas...................- 27. 28 955 3. 72 130 1, 085 26 9 
EIEO:.ncon IRE 1, 990. 21 60, 657 85. 97 3, 009 72, 666 97, 156 69, 83] 
Esineralda................. 21, 955. 32 768, 436 549. 42 19, 230 787, 666 258, 463 185, 770 
Eureka..................--. 3, 402. 37 119, 083 660. 57 23, 120 142, 203 46, 251 33, 24 

Humboldt................. 6, 009. 16 210, 321 121. 74 4, 261 214, 582 88, 096 63. 966 
A 5, 174.31 181, 101 | 1, 424. 58 49, 860 230, 961 137, 062 98, 513 
Lincoln.................... 9, 144. 92 320, 072 15. 36 538 320, 610 800, 889 575, 639 
DIS d hou Me Mud ied 17, 094. 49 598, 307 117.72 4,120 602, 427 104, 650 15,217 

1 s oo ctun 6, 436. 63 225, 282 205. 25 7, 184 466 39, 722 
DEER 30, 553. 80 | 1,069, 383 | 3,385. 49 | 118, 492 | 1,187,875 | 1,661,678 | 1,194, 331 

A aoaaa .64 ler DEER He 30 
Pershing................... 6, 421. 49 224, 752 | 1,023. 77 35, 832 87,57 045 
0 PONE 17, 909. 85 626, 845 10. 46 306 627,211 333, 283 239, 547 
EST IN 534. 03 18, 691 14. 12 494 185 4, 397 3, 160 
White Pine................ 44, 283. 00 | 1, 549, 905 242. 56 8,490 | 1, 558, 395 674, 437 484, 752 

Undistributed !............ 333. 51 11,673 3. 21 112 11, 785 1, 144 
180, 151. 00 | 6,305, 285 | 7, 880. 00 | 275, 800 | 6, 581, 085 | 4, 393, 426 | 3,157, 775 
Total, 1934. ................ 139, 020. 20 | 4, 858, 968 | 5, 248. 91 | 183, 449 | 5,042, 417 | 3,057, 114 | 1,976, 316 


! No information as to county of origin. 
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Mine production of gold, silver, copper, lead, and zinc in Nevada in 1935, by counties, 
in terms of recovered metals—Continued 


Copper Lead Zinc 
Total 
County value 
Pounds Value Pounds Value Pounds Value 

Churchill............ 372 $31 7, 233 AI EE: $91, 708 

Clark o o 18, 108 1, 503 231, 908 9, 276 15, 350 $677 272, 633 

DOU AAA EE EL AMAS AI. ERA MP 1, 104 

ERO... Le veil ' 2,957, 968 660, 511 1, 257, 554 20.909. Nicene VE cus 853, 310 

Esmeralda........... 492 705 44, 545 1,282 AMA ww 975, 923 
Eureka.............. 22, 217 1, 844 484, 662 0:388 EE A 196, 676 
Humboldt........... 1, 440 120 17, 486 EE cM PEU 279, 367 
Lander............... 114,711 9, 521 65, 665 "wc ral rU VETRO 341, 742 
Lincoln.............. 368, 108 30, 553 | 11, 787, 176 471, 487 | 24, 366, 053 | 1, 072, 106 2, 470, 395 
¡e o-un 1, 339 111 946 2. ME NET TRE 677, 793 
Mineral.............. 64, 437 5, 348 39, 945 L 598 |a. cce] mL ren 267, 962 
Nye.................. 60, 913 5,056 | 11,171, 343 446, 854 6, 690, 567 294, 385 3, 128, 501 
Ormsby. O EE AREA, EE, EE, PASA RA 289 
Pershing............. 6, 918 574 26, 380 1055 IA WEEN 325, 158 
Storey. ....-.2-.2 8. 1, 627 135 1, 347 e A MERC EE 866, 947 
Washoe.............. 8, 305 689 12, 994 520 EE PONENS 23, 574 
White Pine.......... 65, 631, 046 | 5,447, 377 199, 816 T LIV Lectus 7, 498, 517 
bndstributed dolo dai is DE, ia E DEE 12, 607 
74, 266, 000 | 6, 164,078 | 25, 352, 000 | 1,014, 089 | 31,072, 000 | 1,367,168 | 18, 284, 186 

Total, 1934........... 41, 611, 119 | 3, 328, 890 | 21, 981, 874 813, 329 | 27, 530, 790 | 1,198, 874 | 12, 359, 826 


1 No information as to county of origin. 


Ore, old taslings, eic., sold or treated and lode mines producing in Nevada, 1934-36, 
by counties 


Ore, old tailings, etc. 


(short tons) Lode mines producing ! 


County Ee EH 
1934 1935 1934 1935 

Ehre breede ee ota Sees tees 2, 545 §, 378 17 19 

OP quM IP IH M CREE eR oe Se 16, 391 43, 706 40 64 
BE 182 21 4 5 
A deu iesus back bee chee eesti Ld 9, 934 29, 296 53 61 
Esmeralda... le ILIAD ee iced i 435, 948 559, 158 42 40 
Eüréka os PUO Le ee P E 4, 505 7, 297 11 23 
Hiinbollto.. 21:25. 2 —egUd. o exa See ees EE 6, 7. 21, 892 41 31 
Lander ergeet A a ien ures oy 10, 725 16, 332 55 65 
Lco 5.2 oe ee ne ee ce eet ee dake 124, 033 162, 178 28 34 
E ON WEE 35, 395 123, 365 31 31 

peter EE 8, 100 15, 571 51 13 
NEE A E s ie 188, 657 172, 995 95 93 
Ormsbe Ee Ee 31 1 4 1 
Pershing. cess oe pees eege 24, 648 33, 999 47 53 
EEN Rm 155, 563 225, 929 33 34 
E EE 841 850 18 13 
White tee ee Hat EE ee 1, 872, 498 2, 974, 210 59 66 
Undistributed Po. soriana LAE leed PAD: APA (!) 


2,899, 782 | 4,392,819 635 706 


1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 


property. , 
? Ko information as to county of origin. 


MINING INDUSTRY 


Expansion of copper and gold production was the outstanding fea- 
ture of the year 1936. Until 1936 the mining industry of the State 
was helped more by price-raising STE than by free metal mar- 
kets. During 1936, however, expanding consumption of copper, lead, 
and zinc and sharply rising prices toward the close of the year proved 
to be dominant factors in the return of prosperity to Nevada mineral 


industries. Continuation of the consumption and price levels estab- 
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lished during the early months of 1937 would result in the most profit- 
able period that the mineral industry of the State has enjoyed for 
several years. No State in the Union depends so much on the mining 
industry for the livelihood of its citizens as does Nevada, and the 
number of properties being prospected, developed, and equipped is 
encouraging. 

ORE CLASSIFICATION 


Ure, old tailings, etc., sold or treated in Nevada in 1935, with content in Lerms of 
recovered metals 


Source SE Gold Silver Copper Lead Zinc 


—— — — | —— | ————————— |—————— —— A am—— Áá—— | — á—M 


Dry gold ore.................. 11,168,951 | 132, 840. 90 1, 034, 686 175, 274 185,093 |............ 
Dry gold-silver ore............ 5, 336 1, 327. 88 72, 371 2, 761 133, 543 |............ 
Dry silver ore................. 89, 464 10, 245. 94 1, 416, 381 40, 895 68,362 |............ 
Copper ore.................... 2, 904, 641 | 30,527.75 121, 908 | 73, 682, 748 62,319 |............ 
lad ore Leere ea sud E A 2, 144. 26 293, 567 303, 4,058, 506 |............ 
Copper-lead ore............... 135 5.98 2,1 2, 621 29, 725 |............ 
Lead-zinc ore. ................ 194, 798 3,058.29 | 1,449,770 57,897 | 20,824,452 | 31,072,000 
Total, lode mines. ...... 4,392,819 | 180,151.00 | 4,390,817 | 74, 266, 000 | 25, 352, 000 31, 072, 000 
Total, placers.................]----.-----.- 7, 880. 00 SDUD AAA EE secu mess 
4, 392, 819 | 188, 031. 00 4, 393, 426 | 74, 266, 000 | 25, 352, 000 31, 072, 000 

Total, 1094... ee eeu , 899, 782 | 144, 275. 17 | 3,057, 114 | 41,611,119 | 21, 981, 874 27, 880, 790 


1 Includes 606,735 tons of old tailings cyanided, 4,764 tons of old tailings amalgamated, 42,687 tons of old 
tailings concentrated, and 1,591 tons of old tailings smelted. 


Ore, old tailings, etc., sold or treated in Nevada in 1935, by counties, with content 
in terms of recovered metals 
DRY GOLD ORE 


| 


Ore, old 


County tailings, Gold Silver Copper Lead Zinc 
etc. 
| 

Short tons | Fine ounces | Fine ounces Pounds Pounds Pounds 
Churchill....... X i d 4. 716 1, 749. 69 2, 479 83 WD Lee A 
Clark... 2s. ; Ec 38, 477 6, 911. 81 20, 877 13, 753 DA —— P 
Douglas.......- = 21 27. 28 25 T AA s n 
onh d C a a a E 9, 110 1, 922, 53 19,172 1,072 2 NO a a 
Esmeralda.... — 1 556, 647 21, 138. 25 218, 457 7, 522 16, 999 |........ 
Eureka.......- -— i 2, 361 1, 641. 35 8, 409 7, 732 E TF eee 
eb Du ARA a ee 13, 657 5, 737. 66 51,086. laa severas 3, 189 d 
Lander..... VIP V USUS Pres - 12, 480 4, 913. 79 25, 219 67,571 16,008 L.S 
TANGO lle mmm E 53, 123 6, 801. 68 30, 146 7, 804 4 985 1... 22080 
SIO a Eng ri 123, 365 17, 094. 49 104, 614 1, 339 046 
MIRA S m eem md AT 15, 270 6, 357. 54 23, 852 63, 096 AN "RE: "o 
NUS. 22sceonaus be EXER EA 48, 614 21, 291. 97 26, 002 424 D. JUS lsons econ 
Ormibyw.. eise LEE 102 7. 04 - ¿A 98, BX ZER T 
Pershing...... Ep Syt 21, 061 5, 975. 69 24. 390 3, 245 BR? > ieee Ve 
Storey........ SE ee 225, 929 17, 909. 85 333, 276 l, 627 LE A REA A 
II EEES ARA E Së 652 519. 03 OW E oe E ben Bey n ? 
PLT ot” rm ee eee 42, 766 12, 507. 14 CN EA IS, LI. . 
Undistributed ?........ oe 540 333. 51 1, 144 |.. See ere 

| 1, 168, 951 132, 840. 90 1, 034, 686 | 175, 274 185,093 |........ 
pho ROL. ARPA 809, 525 | 110, 128. 15 614, 960 113, 809 120,220 13 4 AX. - 
| | 
DRY GOLD-SILVER ORE 
Churchill....................- 28. 74 219 E AA PA DEE 
a) A A AA 5.35 7 E A A AS 
Esmeralda.................... 695. 20 DN A SN A 
IN: A e Nee 245. 94 10, 575 1, 165 43,069 |............ 
Humboldt.................... 41. 32 (OLS A ^v ese uisus 
Lincoln....................... 289. 07 26, 600 1, 506 90, 445 |............ 
White Pine................... 22. 26 048 A SITE MEME AA CMS 
1, 327. 88 72, 371 2, 701 133, 543 |............ 

Total, 1934.................... 7, 873. 88 623, 467 2, 159 16,895 |............ 


1 Includes 532,674 tons of old tailings cyanided. 3 No information as to county of origin. 
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Ore, old tailings, etc., sold or treated in Nevada in 1935, by counties, with content 
in terms of recovered metals—Continued 


DRY SILVER ORE 


Ore, old 
County tailings, G old Silver Copper Lead Zinc 
etc. 


Ld oe | Eo dam | eS 


Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 


Churehlll..................... 529 147.16 28, 466 279 2179 A 
(09/77, EE 111 4. 93 "ALL PEPPER AAA ls ee 
Elko EE 65 12. 01 3, 102 585 199 |... cones 
Esmeralda.................... 478 41.21 10, 192 230 12,335 EE 
Eureka. ............. LLL... 265 44. 56 9, 510 245 2,2286 le e 
Humboldt.................... 8, 120 210. 57 81,611 122 150 octo ne 
Lander......................- 2, 876 159. 87 93, 889 3, 307 21/302]. 2 ruo 
Lincoln.....................-. 2, 575 42. 09 58,527 29, 235 14,915 |...........- 
MEER MCI eier 295 78.99 15, 379 1,212 6,021 Vopr asks 
INGOs oe EEN 17, 863 7, 701. 58 681, 315 419 1140 BEE 
EECH 12, 876 . 66 59, 593 3, 600 4,196 |...........- 
Washoe......................- 116 11. 67 2, 523 1,443 | 981 |...........- 
White Pine................... 43, 295 1, 386. 64 420, 065 218 1,698 |...........- 
89,464 | 10,245.94 | 1,416,381 40, 895 68, 362 |...........- 

Total, 1934... ................- 18, 105 985. 23 271,217 6, 797 88, 137 EE 


COPPER ORE 


CBP AM A IUUD 53 27.10 71 Op 00s EE AA 
AA A E E, 15, 691 . 60 698 | 7,940,595 51,006 |............ 
Humboldt.................... 27 3. 63 1, 340 1, 291 012 AAA 
Lender....................... 698 82. 25 9, 028 43 241. |. uses A 
Lincoln... ucl mcA tms 512 60. 00 3, 246 51, 392 401. rs ese 
Washoe.............-......... 33 1.31 382 AAA EE 
White Fine 2, 887, 027 | 30,352.86 107, 143 | 65, 629, 476 |............]......-.-.-- 
2, 904,641 | 30,527.75 121, 908 | 73, 682, 748 52,319 EEN 
Total, 1934.................... 1, 819, 913 16, 138. 79 74, 225 | 41,015,015 1,290 [ocios 
LEAD ORE 
Churchill..................... 6 0. 66 211 10 4,014 |...........- 
LN ET d Sok eu eres touts 5, 025 2. 90 932 368 144,967 |.........-.- 
EIKO. 02. nece croi 4, 202 49. 55 73, 725 8, 037 1, 199, 361 |............ 
Esmeralda.................... 78 80. 66 410 740 155211 1. sem 
ROTORS om Eoo 3,511 1, 470. 52 17, 706 13, 075 435, 588 | ..........-. 
Humboldt.................... 55 15. 98 1,727 27 13, 506 1:352 onus 
Lander...................-... 278 18. 40 5,707 586 32, 674 |............ 
¡isos AAA be oe ees 15, 582 305. 79 176, 730 278, 081 1, 899, 402 |............ 
Mineral...................-.. 6 .10 129 | 833 Wee oe 
KEREN 432 148. 25 8, 639 2, 173 123. 41T cece 
eu E reu oe anh 62 41. 14 3, 491 73 20, 471 |............ 
Washoe......................- 49 2. 02 1, 047 96 12.013 AR 
White Pine 208 8. 29 2, 810 409 156,057 |.........—- 
29, 494 2, 144. 26 293, 567 303, 804 | 4,058,506 |............ 
Total, 1934.................... 24, 931 1, 792. 96 , 986 429, 684 | 3,900, 921 |............ 


e mn em oo m.m e ep em ep e e mm mm mm e e wm -—--—— mp e ege e 


Lincoln. 24. see cu AN 88, 672 1, 646. 29 505, 626 |............ 9,776,728 | 24,366, 053 
Rr c c 106, 086 1, 412. 00 943, 915 57,897 | 11, 037, 500 6, 690, 567 
194, 798 3,058. 29 | 1,449,770 57,897 | 20, 824, 452 | 31, 072, 000 

—— —— A 2,093. 45 | 1,190, 267 36, 439 | 17,827,219 | 27, 880, 790 


1 Includes 532,674 tons of old tallings cyanided. 
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Data available by May 24, 1937, do not include detailed information 
on the Nevada metallurgic industry for 1936. Most of the mills 
operating in 1935 continued to do so in 1936, and substantial addi- 
tions were made to the State milling capacity during the year; new 
plants were built and additions or improvements made at old ones. 
The increased production of copper ore in the Robinson district 
considerably augmented the output of the only smelter in the State, 
the copper smelter at McGill. This plant depended chiefly on ores 

roduced by its owner, the Nevada Consolidated Copper Corporation, 
but j it did & substantial custom business on ores purchased largely 
for fluxing. Custom mills were operated in various parts of the 
State; important ones were at Silver City, Lyon County; Midas, 
Elko "County; Seven Troughs, Pershing County; and Searchlight 
and Goodsprings, Clark County. Large quantities of ore were shipped 
out of the State, principally to the lead and copper smelters in the 
Great Salt Lake Basin. The Bauer (Utah) plant of the Combined 
Metals Reduction Co. treated all the company lead-zinc ore mined 
at Pioche. The 300-ton flotation mill completed by the Mountain 
City Copper Co. in the Cope district was an important addition to the 
metallurgic equipment of the State. 


Mine production of metals in Nevada in 1985, by methods of recovery 


Material 
Led 


Method of recovery tra 


—MÓ —— | —————À | — ———— | ES | | 


ee tailings, etc., amal- | Short tons 
asini sud nV EE d 174, 123 . E EE E a 


Ore. mold tailings, etc., cya- 


nldéd.. i cuu A 603, 623 et EE 
Concentrates smelted: 

Pam tato. 175, 516 21, 029, 903 31, 056, 620 

A E SOM EE 

Ore, old a etc., smelted. 178, 424 4, 293, 278 15, 380 

Total, lode mines.......|............ 31, 072, 000 

gc AAA enr wu 7, 880. 00 2, GOO: E EE EEN 


E . 031. 4, 303. 426 | 74, 266, 000 | 25, 352. 000 | 31, 072, 000 
Total, J93. uocare EE 141.275. 17 | 3,057,114 | 41,611, 119 | 21,981, 874 | 27,880, 790 
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Mine production of metals from gold and silver mills in Nevada in 1935, by counties, 
tn terms of recovered metals 


Recovered in bullion 
Ore, old tailings, etc., 
treated 


County Amalgamation Cyanidation 

Ore cee tall’ | Gold Silver Gold Silver 
Short tons | Short tons | Fine ounces | Fine ounces | Fine ounces| Fine ounces 
Churchill..................... 4,760 |...........- 1, 480. 50 (QAO A ee 
LE gl EE 8, 161 850 1,077.02 437 400. 46 670 
Douglas. ....................- 10 ERES 10. 79 1G AA d aliis 
wn EE EE 6, 243 613 659. 48 1, 847 605. 45 11, 283 
Esmeralda.................... 20, 900 1 532, 674 8, 790. 13 1,475 828. 23 209, 216 
Eureka. ...................... 68 10 11.01 70.57 1, 908 
Humboldt.................... 13, 140 150 1, 259. 08 639 4, 040. 04 47, 842 
ENEE , 700 140. 29 238 401. 38 96 
Ai A AAN 3, 970 3 42, 955 2. 49 30 3,876. 59 11, 038 
E EE 81, 707 , 000 14, 685. 02 52, 751 261. 49 5, 125 
ineral. e Ee 8, 272 824 2, 495. 85 2, 163 343. 31 1, 174 
eh A RM 20, 608 20,686 | 10,396.77 5, 996 3, 148. 89 1, 673 
Si A 2 100 2. 54 IR Sas A, EE 
¡LAN A 12, 959 7, 100 901. 41 4, 655 3, 781. 35 7, 483 
OL TG) ah ed A 34, 133 1, 389 4, 237. 04 12, 832 2, 465. 92 44, 011 
Wasabhoe 2 ee 502 Eoo 440. 33 KT AA A 
White Pine................... 1, 898 2, 140 275. 85 02 8. 70 5, 398 
Undistributed 3............... e t 10 ENEE 316.04 | . —— AAA EEN 
223, 555 614, 191 42, 188. 84 84, 906 28, 304. 38 346, 917 
Total, 1934.................... 190, 144 481,466 | 28,500.06 30, 606 | 26, 864.70 155, 741 


Fine ounces | Fine ounces | Pounds Pounds 
250. 


1,110 |... illo 40 

804. 10 1, 731 586 1, 192 
00 1 AAA PEE 

3, 073. 81 4, 802 175 11, 896 
15. 20 212 AAA PR 

14. 45 42 eee eee 30 
191. 46 979 1,258 ee ss 
334. 09 330 805 25 
294. 33 E, ME 
5.10 r AA e Ézcebsexc 
500. 00 716 12 1, 609 
173. 75 ) PE D A ups 
364. 09 M A 
6, 044. 88 12, 061 2,836 14, 792 
8, 061. 16 9, 509 242 6, 240 


1 Yielded also 4,586 pounds of copper recovered from ‘‘cyanide”’ precipitates. ; 
? Yielded also 78 pounds of copper and 278 pounds of lead recovered from “cyanide” precipitates. 
3 No information as to county of origin. 


Gross metal content of concentrates from concentrating mills in Nevada in 1936, by 
classes of concentrates 


Gross meta] content 


Class of concentrates Bee 
duced Gold Silver Copper Lead Zinc 
Short tons | Fine ounces | Fine ounces| Pounds Pounds Pounds 
Dry and siliceous. ............ 5,127 14. 229. 66 513, 263 B, 968 190, 582 |............ 
Copper- ed 119, 271 30, 399. 41 107, 755 | 67,578, 541 449 |............ 
E WEE 19, 863 9, 808. 04 1, 215, 503 48, 742 | 20, 973, 063 2, 060, 000 
DNC ous bos eee Oats te ee cee 31, 051 765. 53 227, 065 37, 336 935, 170 34, 454, 198 


175,312 | 49, 202.64 | 2,063,586 | 67, 673, 587 | 22, 099, 264 | 36, 514, 198 


153336—37——29 
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Nevada ore and old lailings concentrated in 1935, by methods of concentration 


Concentrates and metal content 


Method of concentration tailings con- 
produced 


ee | —— —— ood 


Short tons Short tons Fine ounces | Fine ounces 


yj io AAA 46 8, 374, 607 175, 230 49, 022. 58 2, 061, 672 
go A A A 1, 982 82 180. 06 1,914 


3, 376, 649 175, 312 49, 202. 64 2, 063. 586 


Concentrates and metal content—Continued 


Method of concentration Copper Lead Zinc 


——— e TH E eee 


Pounds Pounds Pounds Pounda Pounds Pounds 
Flotation..................... 67, 672, 774 | 65, 623, 572 | 22, 084, 417 | 21, 029, 850 | 36,514, 198 | 31, 056, 620 
'Table.................--...... 813 702 14, 847 IS E MIN (ee AO 


—— 


67, 673, 587 | 65, 624, 274 | 22, 099, 264 | 21, 043, 652 | 36, 514, 198 | 31, 056, 620 


Mine production of metals from concentrating mills in Nevada in 1935, in terms of 
recovered metals 


BY COUNTIES 


Ore and old tail- Concentrates and recovered metal 


ings treated 
aii Concen- 
Ore tailings Steg Gold Silver Copper Lead Zinc 
du 
Short Short Fine Fine 
Short tons | tons tons ounces ounces Pounds Pounds Pounds 
Clark........... 8, 798 | 25,019 751 3, 000. 40 15, 137 11,126 | 200,402 |.......... 
Elko............ 1, 740 1, 65 374. 40 5, 321 182 I3 1IB A 
Esmeralda......| 3060 |........ 26 21. 96 3, 91 9, 790 |.......... 
Humboldt...... 8,000 |........ 71 186. 56 ; BO AAA EE deus 
Lander..........| 608 |........ 5.45 2,910 E E, AA EES 
Lineoln. 89,022 |........ 34, 919 1, 646. 79 20 EE 9, 776, 728 |24, 366, 053 
Lyon............ 38, 514 500 5 1, 466. 24 BO FEA D scare AA erae ede ac 
NYG... 106, 217 |..... ...| 17,617 1, 421. 15 944, 769 57, 897 | 11,037. 500 | 6, 600, 567 
Pershing........ 12, 750 |........ 19 371. 04 95, 174 3, 594 4,126 |.......... 
torey........... 171, 845 | 17. 372 1, 578 | 10, 221. 06 256, 336 1, 393 474 a TT 
White Pine......| 2. 896, 868 |........ 119, 408 | 30, 487. 59 204, 513 | 65. 549, 925 1,5141... uos 
3, 332, 758 | 43,891 | 175,312 | 49, 202. 64 | 2, 063, 586 | 65, 624, 274 | 21,043, 652 131, 056, 620 
Total, 1934. ..... 2, 090, 569 | 12, 845 | 114,427 | 27, 382. 88 | 1, 503, 512 | 40, 969, 78S | 18, 004, 635 127, 852, 155 


BY CLASSES OF CONCENTRATES 


Dry and siliceous. ................... 5,127 | 14, 229. 66 513. 263 6, 415 151,576 1... eco 
ODDUE le A de waa ais 119, 271 | 30, 399. 41 107, 755 | 65, 550, 367 304 oil 
BEE ER 19, 863 3, S08. 04 | 1,215, 503 35, 731 | 20,019, 665 |.......... 
AT AAA EE 31, 051 165. 53 227, 065 31, 761 872, 047 |31, 056, 620 


ff 


175, 312 | 49, 202. 64 | 2, 063, 586 | 65, 624, 274 | 21, 043, 652 |31, 056, 620 
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Gross metal content of Nevada concentrates produced in 1935, by classes of 


concentrates 
| Cone Gross metal content 
Class of concentrates trates i 
produced Gold Silver Copper Lead Zinc 
Short tons |Fine ounces Fine ounces | Pounds Pounds Pounds 
Dry and siliceous............. 5, 602 15, 004. 55 523, 951 9, 725 191,063 |............ 
MS A AR 119, 235 30, 418. 60 107,575 | 67,581, 146 485 |............ 
radiata palo Mp 19, 987 6, 055. 84 1, 216, 726 48, 992 | 20, 988, 690 2, 060, 000 
PASA Ae EN aT ee $1, 051 765. 53 221. 065 37, 336 935, 170 34, 454, 198 
175, 925 55, 247. 52 2, 075, 647 | 67, 677, 239 | 22, 115, 408 36, 514, 198 


Mine production of metals from Nevada EEN tn 1935, in terms of recovered 
melals 


BY COUNTIES 


rates Gold Silver Copper Lead Zine 
Short tons | Fine ounces | Fine ounces! Pounds Pounds Pounds 

Churchill................. ... 12 254. (0 I HU erer, uut 40 NER: 
Be ER d sacaba 807 3, 804. 50 16, wu 11,712 201, 594 ,...........- 
Ek s LR eho cnc 75 397. 40 5, 546 182 13, 1158 |... .....-..- 
Esmeralda........ lll cll... 220 3, 095. 77 8, 286 205 21, 686 eese ads 
Humbol4t.................... 82 201. 76 30, 227 ric AA A 
Lander........-.....--.----.. 32 19. 90 2 Bod" eios EE es 20. 
Lincoln- -a Set oen ce 34, 919 1, 646. 79 506,126 1............ 9,776,728 | 24, 366, 053 
NO Ti. tc ek an Se one eva aed 588 1, 657. 70 41. 210 1:45. AAN Ue esee ad 
Mineral....... Rd eei. tia Sce 61 334. 94 330 S05 74,95 DECHE 
$E 17, 732 1,715. 48 945, 074 57,897 | 11,037, 500 6, 690, 567 
Orms DY easi iu wea eA 2 5. 10 FM nor PORRO A 
PéershiDg géet eege Ae 340 871.04 55, 890 3, 506 D. Ca was cal eta 
e CS. uomo sleek ted Ica 1, 621 10, 394. 81 257, 787 1, 393 vr DERE 
White Pine................... 119, 434 30, 851. 68 204, 634 | 65, 549, 925 ¡RI 

175,925 | 55,247.52 | 2,075,647 | 65, 627, 110 | 21,058, 444 31. 056, 620 
Total, 1934.................... 114, 721 30, 444. 04 1, 513,021 | 40,970, 030 | 18,010, 875 27,852, 155 

BY CLASSES OF CONCENTRATES 

Dry and siliceous............. 5, 602 18, 004. 55 523, 981 7,102 151, 999 |. 
COpper. rr es 119,235 | 30,418.60 107.875 | 65, 552, 341 KE 
Teh. os oe hens POEM 19, 087 6, 055. 84 1, 216, 726 35, 900 | 20, 034, 009 |... ... 
TAGE conos ON 31, 051 765. 53 227, 065 31,761 872, 047 31, 056, 620 

175,925 | 55,247.52 | 2,075, 647 | 65,627, 110 | 21,055, 444 31, 056, 620 


Gross metal content of Nevada crude ore shipped to smelters in 1935, by classes of ore 


Gross metal content 


Class of ore Ore 
Gold Silver Copper Lead Zinc 
Short tons | Fine ounces | Fine ounces | Pounds Pounds Pounds 

Dry and siliceous. ............ 130, 171 51, 287.01 1, 521, 214 179, 404 355, 145 e ues 
CODDeE.iicencls See daba 17. 121 175. 79 15, 144 8, 345, 215 55,434 |. ooo 
¡E A A 23, 587 2, 075. 32 288, 159 351, 179 4,004, 539 |... ooo... 
Copper-lead. ................. 135 5. 98 2, 134 3, 791 21,012 |..íxicerser 
Leasd-zine..................... 30 AA ee WA RNC EE Am 14, 606 19, 226 

171, 054 , 044. 10 1, 825. 880 8, 919, 559 4, 521, 066 19, 226 
Total, 1934. ................... 120,942 | 51,997.30 | 1, 302, 664 733.336 | 4, 066, 545 32, 914 
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Mine production of metals from Nevada crude ore shipped to smelters in 1935, in 
terms of recovered 


BY COUNTIES 


Ore Gold Silver Copper Lead Zinc 
Short tons | Fine ounces | Fine ounces | Pounds Pounds Pounds 
Churchill..................... 8 95. 15 30, 998 372 7.193- |. ioca zen 
¡LTS eC NM RS 876 1, 652. 06 6, 266 6, 376 30, 314 15, 380 
Douglas.................eesc. 11 16. 49 (5. eroe TOO AA EE LEN 
Ree eene 19, 444 327. 88 75,613 | 7,957,786 | 1,193,693 |............ 
Esmeralda.................... 5, 277 6, 099. 39 39, 244 , 640 , 8890. A 
|^. AP -2-2 6, 455 3, 248. 39 43, 010 21, 800 455, 102 |............ 
Humboldt.................... 602 502. 28 0, 264 1, 364 17,486 |............ 
Lander. loce rece ouo 9, 925 4, 552. 74 133, 957 114,711 |} 68,635 |............ 
LIDO Dicc caras 25, 576 3, 592. 85 8, 655 339,746 | 2,005,560 |............ 
Lyon 22-28. can 639 352. 08 4, 628 81 EE 
ineral. A A IA 6, 474 3, 257. 88 35, 510 63, 632 39,873 |............ 
Nee ee Ee ee 25, 484 15, 202. 66 107, 128 3, 018 133, 843 |............ 
Pershing...................... 1, 190 867. 69 19, 446 8, 322 20,645 |............ 
ie tee Eed 1, 190 812.08 18, 046 IE Ele NDS 
VET 2... 248 87. 70 4, 237 8, 305 12,994 |............ 
White Pine................... 67, 005 12, 669. 91 418, 472 81, 120 198, 302 |...........- 
Undistributed !............... 40 16. 87 Tal EE AA A 
171, 054 53, 544. 10 1,826,880 | 8,605,505 | 4,208,318 15, 380 
E ------------ 120,942 | 51,997.30 | 1,302, 664 636, 896 | 3, 830, 864 28, 635 
BY CLASSES OF ORE 

Dry and siliceous............. 130,171 | 51,287.01 | 1,521,214 166, 894 273, 748 |............ 
CODDeP NN 17, 121 175. 79 15,144 | 8,123,026 52,319 |............ 
WON EE 23, 587 2, 075. 32 288, 159 302, 964 | 3,842,302 |............ 
Copper-lead.................. 135 5. 98 2, 134 2, 621 20,725 1... 2i sus 
Lead-Zinc..................... 18 EN 220 EE 10, 224 15, 380 
171,054 | 53,544.10 | 1,826,880 | 8,605,505 | 4,208,318 15, 380 


! No information as to county of origin. 
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CHURCHILL COUNTY 


Fairmew district.—The Nevada Mines, Inc., worked the Nevada 
Hills mine in 1936 and made a number of shipments of gold-silver ore 
in December; a 40-ton cyanide plant was under construction. The 
Lena and the Chalk Mountain mines were both active. 

Wonder district.—Lessees worked the Nevada Wonder mine from 
June 1936 until the end of the year and made a number of shipments of 
gold-silver ore for smelting. 

Other districts.—Prospecting, development, and a small output 
were reported from the Alpine, Aspen, Holy Cross, Jessup, and Sand 
Springs districts during 1936. 


CLARE COUNTY 


The completion of Boulder Dam was the most important event in 
Clark County during 1936, and the mining interests of the area 
expressed the hope that cheap electric power from this source would 
contribute to the further revival of the local mineral industries. So 
far, however, higher prices for the metals had been the principal factor 
in improving mining conditions. 

Crescent district.—Several small operations were reported in the 
Crescent district in 1936, including work on the Budget, the Treasure, 
and the Colonel Sellars property. Ore was shipped both for smelting 
and for treatment at custom Se at Searchlight about 20 miles to the 


east. 

Eldorado Canyon district—The Eldorado-Rand Mining Co. treated 
a large quantity of tailings by cyanidation and concentration between 
June and October 1936; gold was the principal metal recovered. 
Activities were also reported at the Boulder Eldorado, Duncan, 
Techatticup, Silver Legion, Dolores, and Yellow Ned properties. 

Searchlight district—The Searchlight district was the outstanding 
producer in Clark County in 1936, and its old mines were actively 
developed. Most of the mills in the camp depended more or less upon 
custom ore, and the opportunity for lessees and sublessees usually was 
greater than in other Nevada districts. The Mollin Mining Co. 
operated a flotation mill at the Quartette mine and treated principally 
old tailings; some custom milling was also done. The Esler Douglas 
amalgamation mill treated ore for a number of shippers, most of whom 
were local lessees. The Kelsey Mining & Milling Co. cyanided ore 
and old tailings for various shippers. The Blossom mine, one of the 
larger producers of the district, was operated by lessees and sublessees. 

ellow Pine district.—The Chiquita mine was the largest producer 

in the Yellow Pine district in 1936. The company operated a 100-ton 
cyanide plant; the recovered content was mostly gold. The mill at 
the Keystone Barefoot property was operated largely on custom ore, 
and the mine itself was worked by lessees. The Golden Chariot was 
worked throughout the year, and 500 feet of development work were 
done. Smaller production was reported at the Boss, Red Cloud, 
Yellow Horse, and Clementina mines. 


DOUGLAS COUNTY 


Amalgamation of a small quantity of gold ore in 1936 was reported 
at the Mammoth mine in the Silver Glance district. 
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Contact district—Lessees worked the Delano group in 1936. 

Cope district.—The Mountain City Copper Co., subsidiary of the 
International Smelting Co., operated the Mountain City mine through- 
out 1936 and was the largest producer of high-grade copper ore in the 
United States. During the year a 300-ton flotation mill: was built, and 
over 4,700 feet of development work were done. Before the mill was 
completed large quantities of ore averaging over 25 percent copper 
were shipped; the precious-metal content of the ore was negligible. 

The company paid dividends for the first time in 1936 and by the close 
of the year had distributed $497,810.67. 

Delano districi.—Lessees developed the Cleveland and Hendrix 
claims during 1936; & small quantity of lead ore resulting from this 
work was shipped.  Lessees on the Delno mine shipped considerable 
argentiferous lead ore. Favorable results were reported from develop- 
ment work at the Rainstorm, Larabelle, and Johnny Boy group of 
claims. 

Gold Circle district.—The companies operating near Midas continued 
roduction and development at their properties throughout 1936. 

he largest operation was that of the Gold & Silver Circle Mines, 

Inc., on the Elko Prince and Missing Link mines; in addition, the 
company did considerable custom milling for other properties nearby. 
The gold ore mined also contained a substantial amount of silver and 
was treated at a countercurrent cyanidation mill. The Buena Gold 
Mines, Inc., worked the Esmeralda mine throughout the year and 
treated the ore by amalgamation and cyanidation. As at the Elko 
Prince and Missing Link properties, the value of the ore was in both 
gold and silver. The Sleeping Beauty was developed by the East 
Standard Mining Co., which ove 400 feet of development headings 
during the year; the ore taken out was stored on the dump. More 
than 1,000 tons of old tailings were shipped from the Kansas mine to 
the Gold & Silver Circle mill for treatment. 

Jarbidge district.—The Elkoro Mines Operating Co. worked the 
Elkoro mine, the outstanding producer in the Jarbidge district in 1936. 
The ore was treated in a 250-ton flotation mill, and the concentrates 
containing gold and some silver were shipped to a smelter. This mine 
was shut down in 1932 as worked out, but the higher prices for gold 
and silver have made its reopening possible. The Alpha mine was 
operated intermittently during the spring and summer months; the 
Sie roduced was treated by amalgamation and the sands by cyanide 

eac 

Lone Mountaih district.—The Lime Mountain Consolidated worked 
throughout 1936 and shipped copper ore for smelting; almost 1,000 
feet of drifts and raises were driven. The ore was reported to contain 
considerable copper and zinc in addition to the precious metals. 

Mardis district.—A new tunnel 160 feet long was driven at the 
Virginia mine in 1936, and a small quantity of ore resulted from this 
development. 

Radroad district.—Lessees worked the Sweepstake mine in 1936 and 
made a number of shipments. 

Spruce Mountain district.—The Black Forest mine was worked by the 
Missouri Monarch Consolidated Mines Co. throughout 1936. Over 
1,600 feet of development work were done, and the ore produced 
therefrom was shipped for smelting. Although the ore is complex it 
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is mined chiefly for its lead and silver content. 'The Nevada Lead & 
Zinc Co. shipped ore of similar type. 

Tuscarora distri — Prospecting and development work was carried 
on in the Tuscarora district in 1936, and small quantities of lode and 
placer gold were produced. 


ESMERALDA COUNTY 


Desert district—Three lessees worked in the Mammoth and Last 
Chance mine in 1936 and treated their output by amalgamation in a 
ee Chilian mill; some other small operations were reported in the 

istrict. 

Divide district.—V arious lessees shipped considerable gold-silver ore 
in 1936 from the property of the Tonopah Divide Mining Co. for 
smelting. The property of the Brougher Divide Mining Co. was like- 
wise worked by lessees, and the silver ore produced was shipped to a 
smelter. Lessees carried on development work at the Diamondtield 
Daisy and Texas Kelly mines, and production was reported from each. 

Goldfield district.—An increase of mining activity in the Goldfield 
district in 1936 was brought about by exploration work (following 
geological recommendations) by the Eastern Exploration Co. operat- 
ing as a subsidiary of the Calumet & Hecla Consolidated Copper Co. 
The exploration work was done on the properties of the Goldfield 
Consolidated, Goldfield Deep Mines Co. of Nevada, Jumbo Extension 
Mining Co., and East Extension Mining Co. Although the tonnage 
of ore produced was small, some of it had a gold content reminiscent 
of early-day production, and its total gross value was large. Develop- 
ment work exceeded 13,000 feet. An enlarged changehouse and a new 
compressor were added to the surface equipment. The other large 
producer in the Goldfield district was the Bradshaw Syndicate, Inc., 
which held a lease on the tailings of the Goldfield Consolidated Mines 
Co. Except in the winter months this company operated a 1,400- 
ton cyanidation plant throughout the year and treated 325,000 tons 
of old tailings with a large recovery of gold. The Jumbo Extension 
Mining Co., Reorganized Silver King Divide Mining Co., and Imperial 
Development Co. were among other operators in the district. 

Hornsilver district.—The Ohio Mines Corporation operating the 
Orleans group in 1936 continued to be the principal producer in the 
Hornsilver district. The company treated its ore in a 75-ton flotation 
mill and shipped the concentrates for smelting. The value of the 
ore lies chiefly in gold, but silver was a substantial contributor to the 
Ge A number of smaller operators were reported active in the 

istrict. | 

Lida district.—The Bonanza property in the Lida district was 
operated throughout 1936 and gold ore was shipped for smelting; 
200 feet of development work were reported. A 20-ton sere 
mill was built at the Ingalls mine, where some ore was treated an 
concentrate produced in a test run. There was also some placer 
production in the district, particularly in the Tule Canyon section 
where the Los Angeles ,Rock & Gravel Corporation operated a large 
dry-land dredge. 

Lone Mountain district.—The Weepah mine was operated by the 
Weepah Nevada Mining Co. and was the only producer of importance 
in the Lone Mountain district in 1936. The company used the open- 
out method of mining and loaded the ore by power shovel into trucks 
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for delivery to its 250-ton amalgamation and flotation mill. Part of 
the gold in the ore was recovered by amalgamation, but the flotation 
unit accounted for the recovery of the bulk of the silver. The con- 
struction of a 300-ton cyanidation plant was reported started at the 
end of the year. 

Silver Peak district.—The revival of mining activities in the Silver 
Peak district continued throughout 1936, and the Mary mine of the 
Black Mammoth Consolidated Mining Co. was the largest producer in 
Esmeralda County. 'The ore was treated in & 100-ton cyanidation 
plant; gold was the metal of principal value recovered. The Brodie 
mine was purchased from R. ü Gordon and the Gordon Mines, Inc. 
by the International Smelting Co. on April 9. The new company did 
931 feet of development work and treated its ore in a 15-ton amalga- 
mation-flotation mill. The principal value of the ore is the gold 
content. Humphrey & Holt operated a 50-ton cyanide-leaching ten 
on old tailings in the district. 

Tonopah district (see also Nye County).—The General Metals Re- 
covery Corporation, leasing the huge tailings dump at Millers from 
The Tonopah Mining Co. of Nevada, was one of the large producers of 
gold and silver in Esmeralda County during 1936. These tailings were 
the result of early-day treatment of Tonopah ores before water had 
been developed at the mines themselves; Millers was the nearest point 
at which abundant water was available. The mines of the Tonopah 
district lie several miles to the east in Nye County. 


EUREKA COUNTY 


Buckhorn district.—The Buckhorn Mining Co. started operation on 
the Buckhorn mine in April 1936. A 100-ton flotation mill was built, 
and milling was begun on November 1. Concentrate valued princi- 
pally for gold was shipped for smelting. 

Cortez district.—Ore shipments were made from the property of the 
Consolidated Cortez Silver Mines Co. and from the Schultes mine 
during 1936. The former shipped silver ore and the latter gold-silver 
ore. 

Diamond district.—A small quantity of lead ore was shipped in 1936 
from the Silver Bell property. 

Eureka district. —The Eureka Prospect worked throughout 1936 on 
the Diamond Excelsior property and recovered a large quantity of gold 
and a substantial quantity of silver by cyanidation. A little gold ore 
was shipped. The mill ore was given a chloridizing roast before 
cyanidation. A number of lessees working in Eureka district made 
numerous shipments of argentiferous lead ore. 

Lynn district.—The Big Six property was worked in 1936 by a 
lessee, who made a number of shipments of gold ore for smelting. 
Most of the operations in the Lynn district, however, were on placer 

ound. Placer production was reported from the Arrowhead, Big 

ix, Bullfrog, Gold Coin group, Golden Tip, E Last Chance, 
Mayday, Payday, and Spotted Horse properties. Much of the work 
was done by small-scale hand methods, but a small power shovel and 
special concentration machine were reported on the Golden Ti 
property. Both wet- and dry-concentration methods were employed. 
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Awakening (Amos) district.—The Awakening district in the Slumber- 
ing Hills, a few miles south of Sodhouse, was the scene of Nevada's 
most spectacular gold rush of 1936. In 1935 two prospectors located 
some claims in this area, which were subsequently taken over by 
George B. Austin, of Jungo. The mine was named the Jumbo, and 
the grass-roots ore proved rich enough to make the mine virtually 
self-financing. By the end of the year the deepest work was about 
150 feet below the surface, and & 25-ton mill was amalgamating the 
ore produced. The publicity incident to the Jumbo development 
resulted in a small rus. to the district and in considerable prospecting 
and development work. 

Boyd Basin district.-—The Homer Verne mine was operated from 
April to November 1936 under lease and produced a small quantity 
of gold ore which was treated by amalgamation. 

old Run district.—A number of small operations were reported in 
the Gold Run district during 1936. 

Leonard Creck district—Operations on the Black Rock and Tread- 
well properties were turned over by E. F. Nieman on November 5, 
1936, to the Columbia Mines, Inc. During the year several lots of 
gold ore were shipped for smelting, and over 600 feet of development 
work, including 80 feet of sinking, were done. 

National district.—The Buckskin-National mine, worked by the 
Nevada Lucky Tiger Mining Co., was the largest operation in the 
National district in 1936. A large quantity of ore and a smaller 
quantity of old tailings were treated at an all-slime cyanidation plant 
having a daily capacity of 50 tons. Development headings were 
driven 350 feet during the year. The National mine was worked by 
lessees who shipped bullion and ore during the year. 

Potosi district.—The Getchel Mines, Inc., employed an average of 
25 men during 1936 in developing its property on Kelly Creek in the 
Potosi district; 2,990 feet of development work were done. 

Sawtooth district. —A number of operators were reported using dry- 
washing methods on the Black Joe property during 1936. 

Winnemucca district.—The Humboldt mine shipped several lots of 
gold ore and the Pansy Lee shipped gold-silver ore in 1936 for smelting. 


LANDER COUNTY 


Battle Mountain district.—Several mining operations were active in 
the Battle Mountain district during 1936. The properties of the 
ye er Canyon Mining Co. were operated both on company account 
and by lessees who shipped a large quantity of copper ore for smelting. 
Over 2,500 feet of development work were done on the property, not 
including that done in the leased sections. The company operations 
were restricted to the development of the gold-bearing sections of the 
Canyon mine, while the lessees’ work was confined to the Copper Basin 
properties. No stoping was done by the company. Ore shipments 
to a smelter were reported from the Bailey Day, Buzzard, Florence, 
Gold Butte, Gold Crown, Harriet, Lucky Strike, Morning Glory, and 
Morning Star properties. A tailings dump at the New Bonanza mine 
was treated by flotation. 

Bullion district.—A large quantity of gold ore was treated by cyani- 
dation in a 30-ton cyanide-leaching plant at the Gold Acres mine in 
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1936. Smelter shipments of gold ore were made from the Gold Pan 
and Gelding properties. The Gray Eagle Mining Co. shipped a small 
lot of gold-silver ore for smelting and did 100 feet of development work 
during the year. Expansion of operations was projected at this 
property for 1937. A number of placer operations were reported in 
the Bullion district; most of the gold recovery was by dry-washing 
methods. 

Hilltop district.—Ores containing considerable quantities of gold 
and silver were shipped from the Blue Dick, Hilltop, and Paymaster 
properties in 1936. 

New Pass district.—Ore produced at the Thomas W. mine was 
amalgamated in a 5-stamp mill in 1936. 

Pittsburgh district.—Several operators were reported to have shipped 
ore from the Pittsburgh district in 1936. 

Reese River district.—The Austin Silver Mining Co. was the largest 
operator in the Reese River district during 1936. This company not 
only treated considerable ore from both underground workings and 
dumps but also did some custom milling during the year. 


LINCOLN COUNTY 


Comet district.—Lessees operated the Prince mine throughout 1936 
and shipped a considerable tonnage of lead ore for smelting. Copper 
ore was shipped from the Comet mine, and 128 feet of development 
work were done during the 3 months the mine was worked. 

Eagle Valley district.— The Blue Bird group was worked by the Blue 
Bird Mining Co. throughout 1936. This company operated a 25-ton 
flotation mill during the earlier part of the year and made several ship- 
ments of concentrates. During the latter part of the year crude ore 
was sent to a smelter. 

Ferguson district.—The Caliente Cyaniding Co. cyanided a large 
quantity of old tailings in 1936, which yielded gold and a little silver. 
À small tonnage of gold ore was shipped for smelting from underground 
operations at the Delamar property. 

Groom district.—Smelting ore was shipped in 1936 from the Kelly 
and Groom properties in this area. 

Highland district.—In 1936 the Highland Queen and the Whaley 
mn. produced lead and silver ores, respectively, for shipment to a 
smeiter. 

Jack Rabbit district.—Lessees shipped ore, carrying silver, copper, 
and lead, from the Ida May mine in 1936. 

Pioche district.—The Pioche district continued in 1936 to be one of 
the leading mining districts in Nevada; during the year it was the 
largest producer of lead and zinc in the State. The Combined Metals 
Reduction Co., operating a large group of claims in the district, treated 
its ore by selective flotation at Bauer, Utah; the concentrates contain- 
ing zinc, lead, silver, and gold were shipped for smelting. The Pioche 
Mines Consolidated was another very large operator in the camp. 

Most of the ore produced was treated by flotation, although a small 
quantity was shipped crude. The principal value of its ore is in silver, 
gold, and lead. Over 1,700 feet of development work were done dur- 
ing the year. Several small operators were reported in the district, 
most of whom were leasing. 

Tempiute district.—The Tempiute Mining Co., working the Sterling 

roup, was the largest producer in the Tempiute district in 1936. 

his company shipped silver ore to a smelter. 
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Jackson district.—The Last Chance Mining Syndicate did 350 feet 
of development work and extracted a small quantity of ore from the 
Petersen mine in 1936; part of the ore was shipped and the remainder 
amalgamated. The War Eagle property shipped gold ore for smelt- 
ing. This company reported that its 300 feet of new development 
work had located a vein on the hitherto unprospected side of a fault. 
Development and production were also reported at the Evening Star 
and Raindrop group. 

Johnnie district.—A number of small dry-placer operations were 
reported in the Johnnie district during 1936. 

Mammoth district.—Ore was reported amalgamated at the Eary 
mine in 1936. 

Manhattan district.—The Manhattan district was one of the most 
active in the State during 1936. ‘The Goldfields of America, Ltd., 
carried on an extensive exploration campaign at the Mayflower and 
Union No. 9 properties, during which a considerable tonnage of ore 
was treated in a 50-ton amalgamation mill. The Manhattan Con- 
solidated Mines Development Co. was active throughout the year. 
Lessees worked the property of the Nevada Coalition Gold Mines Co. 
and produced considerable ore, of which part was treated by amalga- 
mation and the remainder shipped for smelting. The Reliance Min- 
ing Co. operated the Verden mine, treating both ore and tailings by 
amalgamation and flotation. The White Caps Gold Mining Co. 
worked the White Caps mine and treated a large quantity of old tail- 
ings and ore in a 100-ton cyanide plant. Development work amounted 
to 500 feet during the year. Other properties on which work was 
reported were the April Fool, Five Brothers, Jumping Jack, and Owl. 
Many lessees produced placer gold from the properties of the Cole- 
Kirchen Syndicate. 

Phonolite district.—The Penelas Mining Co., the only large operator 
in the Phonolite district in 1936, treated by cyanidation the gold ore 
extracted from its Penelas mine. Approximately 1,000 feet of de- 
velopment work were done during the year. ` 

riz Mountain district.—A number of shipments of lead ore were 
made in 1936 by a lessee on the San Rafael mine. 

Round Mountain district.— The principal property in the Round 
Mountain district in 1936 was the group of claims owned by the 
Nevada Porphyry Gold Mines, Inc., which was optioned to the A. O. 
Smith Corporation in the middle of the year. It was reported that 
the option was extended into 1937. "The property includes lode and 
placer ground. A very large flow of water was piped many miles 
into the district for use in gold-recovery plants. `` 

Silver Bow district.—Ore was reported shipped in 1936 from the 
Silver Bow district. 

Tonopah district (see also Esmeralda County).—The Tonopah dis- 
trict was given over almost entirely to lessees during 1936. Large 

uaptities of silver and gold-silver ore were shipped from the Tonopah 

elmont and the Tonopah Extension and from properties of the West 
End Consolidated Mines Corporation and the Tonopah Mining Co. 
of Nevada. 

Tybo district.—The Tybo mine of the Treadwell Yukon Co., Ltd., 
was operated throughout 1936; the company 300-ton flotation mill 
worked steadily until the middle of December. The Tybo district is 
second only to the Pioche district in production of lead and zinc. 

153336—37——30 


452 


Palmyra district.- 
the Stone Cabin ( 
mines of this dist: T 
companies had sio 

Pine Grove dist; 
mine 24 miles so: 
of ore in 1936 b: 

Silver City disi: 
largest operator i 
producers of the 
and large quani: 
Trimble stamp - 
both of which è 
of the Silver Ci; 
the operation «.. 
Gold Mines, | 
its 50-ton an::. 
duced by lc 
to leach the | 
to the out, 
district, a s 


Garfield 
of Tonop:' 
of shipmo: 
Pilot A, 
open-cut : 
amalgan = 
Pine í 
last 2 mv 
5-stamp ` 
Reg re 
Regent . 
from 11. 
Eagle ; 
Qi! 
Year « a 
Sil: 
the S; 
wor 
whi 


p 


A € -—— wë 


0, SILVER, COPPER, LEAD, AND ZINC IN NEVADA 455 


«tion plant; considerable gold and silver were recovered 
‘sulting concentrates. Lessees operated many small mines 
ict. 

WASHOE COUNTY 


(strict. —The Fravel claim was operated under lease during 
_onths of 1936, and 60 feet of shaft sinking were done. 
curse district.—AÀ number of small operations in 1936 were 


+ the White Horse district. 
WHITE PINE COUNTY 


Creek district.—Old tailings carrying a little gold and silver 
ved from the Cherry Creek district in 1936 to the McGill 
A long drainage tunnel was driven by the Nevada Standard 
"un to open up a section of the district. 
Creek. district.—Copper ore was shipped in 1936 from the 
v of the Success Mining Co. which was operated by a lessee. 
“e was shipped from the Carbonate Lead mine for smelting; 
ı of development work were done at the property. 
vta district. —The production in 1936 of considerable placer gold 
ported from the Osceola district. 
mont district.—Piermont Mines, Inc., ceased operations on its 
ont mine in May 1936 and a lessee took over the property on 
i. More than 1,500 feet of development work were reported, 
oncentrates carrying high silver content were shipped. 
»inson district.—' The Nevada Consolidated Copper Corporation, 
crating subsidiary of the Kennecott Copper Corporation, working 
uth mine at Ruth and its great open pit at Copper Flat, was by 
che largest industrial company in Nevada. In addition to its 
ng activities this company operated the McGill copper smelter, 
only smelter in the State. Its flotation concentrator, also at 
Gill, has a full capacity of 15,000 tons daily. Not only was this 
uapany the largest producer of copper in 1936 but it also led all 
aer mines of the State in production of gold during the year. The 
ne City and the Phoenix Midnite groups of the Consolidated 
oppermines Corporation were operated exclusively by lessess during 
ue year; a large quantity of ore, valued chiefly for its gold content 
iit containing a substantial quantity of silver, was shipped to the 
[eGill smelter. A substantial output was also reported from the 
Manganese mining claims, and a smaller output from a number of 
smaller producers. 
. White Pine district. —AÀ number of operations in 1936 were reported 
in the White Pine district, including the treatment of Smokey Mill 
tailings in a 10-ton cyanide plant. 
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The value of silver contained in the lead and zinc concentrate shi 
accounted for almost half of its gross value. 


ORMSBY COUNTY 


Voltaire district.—The Gold Edge and Athens mines we: 


development in 1936. 
PERSHING COUNTY 


Antelope (Scossa) district.— The Hawkeye was worked ': 
1, 1936, to the end of the year, and the ore produced w»s 
small ball mill by amalgamation. A small production ` 
from the Haystack mine which was reopened and roi 
Star. 

Buena Vista district.— An old tailings pond was tre: 
small cyanide-leaching plant on the Star Peak prop. 

Kennedy  district.—Shipments of gold ore in 1'-- 
from the Gold Note and Black Hawk properties. ` 

Rochester district.—The Rochester Plymouth Al” 
flotation mill in 1936 and shipped concentrates |: 
ore was shipped from the Crown Hills and Olive : 
produced at the Great Western Mines Co. p! 
mated. The Rhyolite Placers operated a gus ` 
NE plant in Limerick Canyon and prod: 

old. 
: Rosebud district.—The Golden Juniper :: 
lease by Linticum & Causten from the n^ 
near the end of the year. The ore was cr: 
a cyanide leach. Most of the operate! 
however, operated dry placers. Small © 
methods were more successful in this d 
trict of the State. 

Seven Troughs district—A number : 
them lessees, produced considerable o! 
during 1936. 

Sierra district.—In 1936 several : ` 
operated in the Sierra district; th. 
Bear Mining Co. was one of the l». S 
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oid, silver, copper, lead, and zinc from 
i» in 1936, in terms of recovered and esti- 


Ge ma «us 33,037 fine ounces of gold, 1,163,255 
o -,UYO pounds of copper, 13,252,000 pounds 
the Rs m «minds of zinc. This output compares with a 
McGill} Eë 435 ounces of gold, 1,061,902 ounces of silver, 
DU. per, 14,578,000 pounds of lead, and 44,252,000 
he Eur ows increases of 101,353 ounces in silver and 
Lane C. opper and decreases of 398 ounces in gold, 1,326,- 
BE. und 2,916,000 pounds in zinc. There were 136 
ub à (| Tic producing in 1936, a decrease of 14 lode 
QU 13 from 1935. 
o ed production of gold, silver, copper, lead, and zinc 
Ma „vered metals) in New Mexico from 1848 to 1936, in- 
small A by F. C. Blocksom under direction of Chas. W. 
Wi . been 1,963,792 fine ounces of gold, 58,665,916 fine 
de er, 1,550,967,473 pounds of copper, 438,681,385 pounds 
jube 928,769,394 pounds of zinc. 


n of value of metal production.—The value of metal pro- 
vin reported has been calculated at the prices given in the 
fvllows. Gold in 1932 is figured at $20.671835 per ounce, 

-ury legal coinage value for fine gold from January 18, 1837, 
ry 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, 


rly average weighted United States Government price'; and in 


ury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 
“+ authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S. Government 
of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-23. 
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The total pro: .— - centrates from cop- 
New Mexico o — - | Hog and San Jose 
mated recovers: -. cos mine, San Miguel 
fine ounces of — — ne ores yielded 61.53 
of lead, and 4:: «lead ores 35.86 percent, 
production in |- - 
4,505,000 povu - able lead in New Mexico 
pounds dz dë 42 in 1936 compared with 
1,827,000 po: (1935. The chief lead-pro- 
000 pounds -: .. v Creek, San Miguel County; 
lode mines s: ai, Socorro County. Lead-zinc 
mines and‘. - . 2 percent of the total lead. . 
| The tots — ¡ccoverable zinc in New Mexico 
(in terms É re . alued. at $2,066,800 1n 1936 com- 
clusive, c: . d at $1,947,088 in 1935. The zinc- 
Henderg;- ur ue ier, were the Centralin Grant County, 
ounces of s ounty, Magdalena in Socorro County, 
of lead, tr mty. The output from the Magdalena 

Calcwic-.. -lead sulphide ore shipped to the zinc- 
SH ville, Kans. Production from the other 


zinc concentrates containing, as shipped, 
106,700 ounces of silver, 834,809 pounds of 
of lead, and 48,960,110 pounds of zinc; the 

l the concentrates was 53.77 percent. 
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‘nd silver produced al placer mines in New Mezico in 1936, by counties, in fine 
ounces, in terms of recovered metals 


piene. Drift mining |Dry-land dredges! Total 
County 
Gold | Silver | Gold | Silver Gold Silver Gold Silver 
DONORUM S e RI 106. 69 16 | 11.51 a ON PA 118. 20 18 
EEN TO. 40 A AN E E 70. 40 18 
EE BO AS GEN, EE E, VE T 2.60 12:22. 
MO POCO RU NEN 240. 55 18 21. 79 1 40. 46 3 302. 80 22 
E dto E as tae 64. 31 A WEEN 29. 89 3 94. 20 9 
ur osuere b PORE ve A NEE EN eere mx de sepsis 2.80 Leien 
EE 86. 20 Ek A A otc scc 86. 20 4 
eh 68. 99 4 |.....---]...---..| 2, 631. 81 160 | 2, 700. 50 164 
042. 54 66 33. 30 3 | 2, 702. 16 166 | 3,378.00 235 
it Ss NM ee EE 899. 90 (BN DN: EE deuce eee 2, 654. 50 151 | 3, 554. 40 302 


‘cline and power-shovel excavators with sluices or special amalgamators. 


MINING INDUSTRY 


: heavy loss to the mining industry and to the State of New 
dco in 1935-36 was the continued shut-down of Chino Mines of 
Nevada Consolidated Copper Corporation (subsidiary of the 
"necott Copper Corporation), closed in October 1934. However, 
proved prices for copper in 1936 resulted in the resumption, in Janu- 

y 1937, of open-cut operations at Santa Rita and the operation of 

veral units (with a total capacity of 8,000 tons a day) of the 

,000-ton flotation mill at Hurley. The Kennecott Copper Corpora- 

in report for the first quarter of 1937 predicts expansion to capacity 
duction. In 1936 the combined tonnage of lead-zinc (including cop- 
vrlead-zinc in 1936) and zinc ores showed little change from 1935 but 
A8 6 percent greater than in 1934. The combined tonnage of dry and 
diceous gold, silver, and gold-silver ores in 1936 was 53 percent 
reater than in 1935 and 120 percent greater than in 1934. 

Details of operations of important producers in 1936 are given in 
-he following review by counties and districts. 

To continue annual detailed statistics for New Mexico on mine 
production by classes of ore, methods of recovery of metals, and 
mining districts, the data for 1935 not available for inclusion in 
Minerals Yearbook, 1936, are supplied in this chapter. 
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LYON COUNTY 


Palmyra district. —At the beginning of 1936 the Como Mines Co. and 
the Stone Cabin Consolidated Mines, Inc., employed large forces at 
mines of this district. Before the close of the year, however, both 
companies had stopped operations. 

Pine Grove district.—The Cambridge Mining Co. reopened an old 
mine 24 miles southeast of Yerington and treated a small quantity 
of ore in 1936 by amalgamation and table concentration. 

Silver City district.—The Dayton Consolidated Mines Co. was the 
largest operator in Lyon County in 1936 and one of the leading gold 
producers of the State; the ore was treated in a 125-ton cyanide plant, 
and large quantities of gold and a little silver were recovered. The 
Trimble stamp mill (amalgamation) and the Donovan cyanide plant, 
both of which did custom work, were features of the mining activities 
of the Silver City district and were important factors in making possible 
the operation of many of the small mines there. The South Comstock 
Gold Mines, Inc., worked intermittently during the jean operating 
its 50-ton amalgamation and flotation mill. Part of the ore was pro- 
duced by lessees. The Dayton Douglas;jCyanidation Co. continued 
to leach the Dayton tailings in its open-air cyanide plant. In addition 
to the output of numerous lessees who worked lode properties in the 
district, a small quantity of placer gold was produced. 


MINERAL COUNTY 


Garfield district.— The West End Consolidated Mines Corporation 
of Tonopah leased its Mable mine during 1936; lessees made a number 
of shipments of lead ore and recovered some bullion by amalgamation. 

Pilot Mountain district.—Ore produced during the 6 months the 
open-cut at the Belleville mine was operated in 1936 was treated by 
amalgamation. 

Pine Grove district.—The Sunny Slope property was operated the 
last 2 months of 1936; a small quantity of gold was recovered at its 
5-stamp amalgamation mill. 

Regent distruct.—A number of small operators worked mines in the 
Regent district in 1936. Several carloads of gold ore were shipped 
from the Morning Star mine. Gold ore was shipped from the Black 
Eagle property also. 

Santa Fe district.—Shipping ore was produced in 1936 at the New 
Year claims in the Santa Fe district. 

Silver Star district.—A large number of properties were operated in 
the Silver Star district during 1936. The Hyde group of claims was 
worked by leasers. The Mary Ann and Triumph group yielded ore 
which was treated by amalgamation. Production of shipping ore was 
reported at the Cleopatra mine. 


NYE COUNTY 


Athens district.—Lessees worked the Warrior mine during 1936. 

Bellehelen district.—Lessees were active at several mines in the 
Bellehelen district in 1936. 

Bullfrog district.—The General Milling Corporation, working the 
Homestake property in 1936, treated a large quantity of ore 1n its 
100-ton amalgamation-concentration mill. A number of shipments of 

old ore were made from the Polaris property. The Gibraltar Gold 
Mining Co. treated a little ore in & 50-ton flotation mill. 
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Jackson district.—The Last Chance Mining Syndicate did 350 feet 
of development work and extracted a small quantity of ore from the 
Petersen mine in 1936; part of the ore was shipped and the remainder 
amalgamated. The War Eagle property shipped gold ore for smelt- 
ing. This company reported that its 300 feet of new development 
work had located a vein on the hitherto unprospected side of a fault. 
Development and production were also reported at the Evening Star 
and Raindrop group. 

Johnnie district.—A number of small dry-placer operations were 
reported in the Johnnie district during 1930. 

Mammoth district.—Ore was reported amalgamated at the Eary 
mine in 1936. 

Manhattan district.—The Manhattan district was one of the most 
active in the State during 1936. "The Goldfields of America, Ltd., 
carried on an extensive exploration campaign at the Mayflower and 
Union No. 9 properties, during which & considerable tonnage of ore 
was treated in a 50-ton amalgamation mill. The Manhattan Con- 
solidated Mines Development Co. was active throughout the year. 
Lessees worked the property of the Nevada Coalition Gold Mines Co. 
and produced considerable ore, of which part was treated by amalga- 
mation and the remainder shipped for smelting. The Reliance Min- 
ing Co. operated the Verden mine, treating both ore and tailings by 
amalgamation and flotation. The White Caps Gold Mining Co. 
worked the White Caps mine and treated a large quantity of old tail- 
ings and ore in a 100-ton cyanide plant. Development work amounted 
to 500 feet during the year. Other properties on which work was 
reported were the April Fool, Five Brothers, Jumping Jack, and Owl. 
Many lessees produced placer gold from the properties of the Cole- 
Kirchen Syndicate. 

Phonolite district —The Penelas Mining Co., the only large operator 
in the Phonolite district in 1936, treated by cyanidation the gold ore 
extracted from its Penelas mine. Approximately 1,000 feet of de- 
velopment work were done during the year. 

Quartz Mountain district—A number of shipments of lead ore were 
made in 1936 by a lessee on the San Rafael mine. 

Round Mountain district—The principal property in the Round 
Mountain district in 1936 was the group of claims owned by the 
Nevada Porphyry Gold Mines, Inc., which was optioned to the A. O. 
Smith Corporation in the middle of the year. It was reported that 
the option was extended into 1937. The property includes lode and 
placer ground. A very large flow of water was piped many miles 
into the district for use in gold-recovery plants. 

Silver Bow district.—Ore was reported shipped in 1936 from the 
Silver Bow district. 

Tonopah district (see also Esmeralda County).—The Tonopah dis- 
trict was given over almost entirely to lessees during 1936. Large 
anune of silver and gold-silver ore were shipped from the Tonopah 

elmont and the Tonopah Extension and from properties of the West 
End Consolidated Mines Corporation and the Tonopah Mining Co. 
of Nevada. 

Tybo district. —The Tybo mine of the Treadwell Yukon Co., Ltd., 
was operated throughout 1936; the company 300-ton flotation mill 
worked steadily until the middle of December. The Tybo district is 
second only to the Pioche district in production of lead and zinc. 

153336—37 ——-30 
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The value of silver contained in the lead and zinc concentrate shipped 
accounted for almost half of its gross value. 


ORMSBY COUNTY 


Voltaire district.—The Gold Edge and Athens mines were under 


development in 1936. 
PERSHING COUNTY 


Antelope (Scossa) district.—'The Hawkeye was worked from March 
1, 1936, to the end of the year, and the ore produced was treated in & 
small ball mill by amalgamation. A small production was reported 
D the Haystack mine which was reopened and renamed the Gold 

tar. 

Buena Vista district.— An old tailings pond was treated in 1936 at a 
small cyanide-leaching plant on the Star Peak property. 

Kennedy district. —Shipments of gold ore in 1936 were reported 
from the Gold Note and Black Hawk properties. 

Rochester district.—The Rochester Plymouth Mines Co. operated a 
flotation mill in 1936 and shipped concentrates for smelting. Silver 
ore was shipped from the Crown Hills and Olive properties. Gold ore 
produced at the Great Western Mines Co. properties was amalga- 
mated. The Rhyolite Placers operated a gas shovel and stationary 
E plant in Limerick Canyon and produced considerable placer 
gold. 
Rosebud district.—The Golden Juniper mine was operated under 
lease by Linticum & Causten from the middle of August 1936 until 
near the end of the year. The ore was crushed to 10-mesh and given 
a cyanide leach. Most of the operators in the Rosebud district, 
however, operated dry placers. Small placer operators using hand 
methods were more successful in this district than in any other dis- 
trict of the State. 

Seven Troughs district—A number of small operators, several of 
them lessees, produced considerable ore in the Seven Troughs district 
during 1936. 

Sierra district—In 1936 several mines, both lode and placer, were 
operated in the Sierra district; the Black Hole mine of the White 
Bear Mining Co. was one of the largest. 


STOREY COUNTY 


Comstock district.—The Arizona Comstock Corporation, working 
the Savage, Hale & Norcross, and Chollar-Potosi, treated a large 
quantity of ore at its 400-ton flotation-cyanidation plant in 1936; the 
cyanide plant handles 5 tons of concentrates a day. Most of the ore 
was derived from the company open-cut, where it was loaded with 
power shovels into trucks for delivery to the mill. In the Gold Hill 
section of the Comstock Lode the leading producers were the Consoli- 
dated Chollar Gould & Savage Mining Co. Overman mine from which 
a large tonnage of ore, principally from dumps, was treated in a 300- 
ton flotation mill, and the Sutro Tunnel Coalition, Inc., Crown Point 
mine from which a large tonnage of gold-silver ore was treated in its 
100-ton cyanide plant. Over 1,300 feet of development work were 
done at the Overman mine and approximately 1,000 feet at the Crown 
Point during the year. The Sierra Nevada, Ltd., working the Sierra 
Nevada mine at the northern end of the “Lode”, treated its ore in a 


GOLD, SILVER, COPPER, LEAD, AND ZINC IN NEVADA 455 


125-ton flotation plant; considerable gold and silver were recovered 
from the resulting concentrates. Lessees operated many small mines 
in the district. 


WASHOE COUNTY 


Peavine district. —The Fravel claim was operated under lease during 
the early months of 1936, and 60 feet of shaft sinking were done. 

White Horse district. —AÀ number of small operations in 1936 were 
reported in the White Horse district. 


WHITE PINE COUNTY 


Cherry Creek district. —Old tailings carrying a little gold and silver 
were shipped from the Cherry Creek district in 1936 to the McGill 
smelter. A long drainage tunnel was driven by the Nevada Standard 
Mining Co. to open up a section of the district. 

Duck Creek district.—Copper ore was shipped in 1936 from the 

roperty of the Success Mining Co. which was operated by a lessee. 
d ore was shipped from the Carbonate Lead mine for smelting; 
190 feet of development work were done at the property. 

Osceola district.—The production in 1936 of considerable placer gold 
was reported from the Osceola district. 

Piermont district—Piermont Mines, Inc., ceased operations on its 
Piermont mine in May 1936 and a lessee took over the property on 
July 1. More than 1,500 feet of development work were reported, 
and concentrates carrying high silver content were shipped. 

Robinson district.—The Nevada Consolidated Copper Corporation, 
an operating subsidiary of the Kennecott Copper Corporation, working 
the Ruth mine &t Ruth and its great open pit at Copper Flat, was by 
far the largest industrial company in Nevada. In addition to its 
mining activities this company operated the McGill copper smelter, 
the only smelter in the State. Its flotation concentrator, also at 
McGill, has a full capacity of 15,000 tons daily. Not only was this 
company the largest producer of copper in 1936 but it also led all 
other mines of the State in production of gold during the year. "The 
Lane City and the Phoenix Midnite groups of the Consolidated 
Coppermines Corporation were operated exclusively by lessess during 
the year; a large quantity of ore, valued chiefly for its gold content 
but containing & substantial quantity of silver, was shipped to the 
McGill smelter. A substantial output was also reported from the 
Manganese mining claims, and a smaller output from a number of 
smaller producers. 

White Pine district.—A number of operations in 1936 were reported 
in the White Pine district, including the treatment of Smokey Mill 
tailings in & 10-ton cyanide plant. 
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The total production of gold, silver, copper, lead, and zinc from 
New Mexico ores and gravels in 1936, in terms of recovered and esti- 
mated recoverable metals, was 33 037 fine ounces of gold, 1,163,255 
fine ounces of silver, 6,332,000 pounds of copper, 13,252,000 pounds 
of lead, and 41,336,000 pounds of zinc. This output compares with a 
production i in 1935 of 33 ,435 ounces of gold, 1,061,902 ounces of silver, 
4,505,000 pounds of copper, 14,578,000 pounds of lead, and 44,252, 000 
pounds of zinc and shows increases of 101,353 ounces in silver and 
1,827,000 pounds in copper and decreases of 398 ounces in gold, 1,326,- 
000 pounds in lead, and 2,916,000 pounds in zinc. There were 136 
lode mines and 169 placers producing i in 1936, a decrease of 14 lode 
mines and 65 placers from 1935. 

The total recorded production of gold, silver, copper, lead, and zinc 
(in terms of iud metals) in New Mexico from 1848 to 1936, in- 
clusive, compiled by F. C. Blocksom under direction of Chas. W. 
Henderson, has been 1,963,792 fine ounces of gold, 58,665,916 fine 
ounces of silver, 1,550, 967 473 pounds of copper, 438, 681 385 pounds 
of lead, and 928, 769 394 pounds of zinc. 

ion of value of metal production.—The value of metal pro- 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, 
the yearly average weighted United States Government price!; and in 

1 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 


per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. 8. Government 
ctuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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1935 and 1936 at $35 per ounce, under authority of the Gold Reserve 
Act of January 31, 1934. The silver price in 1932 and 1933 is the 
average New York price for bar silver; in 1934, the Treasury buying 
price ($0.64646464-- per ounce) for newly mined silver; and in 1935 
and 1936, the yearly average weighted Treasury buying price for 
newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 


Prices of gold, silver, copper, lead, and zinc, 1932-36 


Year Gold Silver Copper Lead Zinc 


Per fine Per fine 


ot nce ounce Per pound | Per pound | Per pound 
LEE 1 $20.67-+-| $0. 282 $0. 063 $0. 030 $0. 030 
io pP A E E 25. 56 . 300 . 064 . 037 . 042 
inl MID Hr 34. 95 2 .6464- . 080 .037 . 043 
(KE cues oia Ne Lis a 35. 00 . 71875 . 083 .010 -044 
A Ee 35. 00 . 7745 . 092 . 046 . 050 
1 $20. 671835. 2 $0.64640464. 


Mine production of gold, silver, copper, lead, and zinc in New Mexico, 1932-36, in 
terms of recovered metals i 


[| 
Mines producing Gold (lode and placer) ‘Silver (lode and placer) 
š Ore (short EE EE 
Year ios MEUS EE CENE EE tons) | 
Lode | Placer | Total Fine ounces Value Fine ounces| Value 
1932... lvz2j rz 87 378 465 1, 464, 718 23. 205. 05 $4179. 753 1, 142, 351 22. 143 
1033 Et eol 02 302 394 1, 475, 839 20, 474. 09 676, 678 1, 181, 580 413, 553 
1034.2. 22i 153 328 48] 1, 397, 709 27, 307. 01 954, 350 1, 061, 775 656, 400 
1035. EE 150 234 384 440, 790 33, 435. 00 1, 170, 225 ], 061, 902 TOR, 242 
1036... 22:12 136 169 305 514, 966 33, 037. 00 1, 156, 295 1, 163, 255 | 900, 941 
Copper Lead Zinc 
Year TE goat o EE Oe A Total value 
Pounds Value Pounds Value Pounds Value 
LOIRA os 28. 419, 000 | $1, 790, 397 | 20, 227. 000 $606, 810 | 51,186, 000 | $1, 535, 580 $4, 734. 6*3 
1933 2:12:12 26, 947, 000 1, 724, 608 | 22, 086. 000 817, 182 , 61,848, 000 2, 007, 616 6, 229, 637 
1034 23, 630, 000 1, 890, 400 | 18, 729, 000 692. 973 | 53,043, 000 2, 280, 849 6, 505, 002 
¡A 4, £05, 000 373, 915 | 14. 575, 000 583, 120 | 44, 252, 000 1, 947, OSS 4, S37, 590 
MU 6, 332. 000 582, 544 | 13, 252, 000 609, 592 | 41,336, 000 2, 066, 500 | 5,316,172 


Gold and silver produced at placer mines in New Mexico, 1932-36, in terms of 
recovered metals 


Gold | Silver | 
Total Total 
value moe Fine Fine |. value 
ounces | V8lue | ounces | Value 
1932....11, 270. 28 '$26, 250 18] $51 | $26,310 1935... .13, 554. 40 !$121.4049 302 $217 '$124,621 


35, 762 160 56 | 45,818 || 1936... 
90, 438 212 137 | 90,575 


1933. ...11, 309. 15 
1934. . ..|2, 587. 64 


3, 375. 00 pem 235 182 | 115, 412 


Gold.—The mine production of recoverable gold in New Mexico was 
33,037 fine ounces valued at $1,156,295 in 1936, compared with 33,435 
ounces valued at $1,170,225in 1935. San Miguel County (Pecos mine) 

roduced 34.93 percent of the total in 1936, Catron 24.44 percent, 
Sierra (chiefly from placers) 13.62 percent, and Colfax 9.32 percent. 
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The largest increases over 1935 were 1,261.51 ounces in Socorro 
County, 1,127.43 ounces in Catron, and 919.97 ounces in Sierra; the 
largest decreases were 3,275.66 ounces in San Miguel County and 
906.43 ounces in Grant. Lead-zinc ore yielded 34.93 percent of the 
total gold; dry and siliceous ore 49.40 percent; copper, copper-lead, 
copper-lead-zinc, and lead ores 5.45 percent; and placers 10.22 percent. 

Suver.—The mine production of recoverable silver in New Mexico 
amounted to 1,163,255 fine ounces valued at $900,941 in 1936 com- 
pared with 1,061,902 ounces valued at $763,242 in 1935. Grant 
County produced 38.21 percent of the total in 1936, chiefly from the 
Ground Hog and San Jose mines in the Central district, with most of 
the remainder from the Steeple Rock district; Catron County 31.36 
percent, all from the Mogollon district; and San Miguel County 25.83 
percent, all from lead-zinc ore of the Pecos mine in the Willow Creek 
district. Lead-zinc and copper-lead-zinc ores from Grant and San 
Miguel Counties yielded 50.77 percent of the total silver; dry and 
siliceous ore, chiefly from Catron and Grant Counties, 39.48 percent; 
and copper, copper-lead, and lead ores 9.73 percent. The quantity 
recovered from placers was negligible. 

Copper.—The mine production of recoverable copper in New Mex- 
ico totaled 6,332,000 pounds valued at $582,544 in 1936 compared 
with 4,505,000 pounds valued at $373,915 in 1935. Chino Mines of the 
Nevada Consolidated Copper Corporation, which from 1848, and par- 
ticularly from 1910, has produced the bulk of the State output of 
copper, was closed in October 1934 and remained idle until January 
1937. During this period of idleness at Chino Mines most of the 
copper produced in the State was recovered in concentrates from cop- 
per-lead-zinc and lead-zinc ores of the Ground Hog and San Jose 
mines, Grant County, and lead-zinc ore of the Pecos mine, San Miguel 
County. In 1936 copper-lead-zinc and lead-zinc ores yielded 61.53 
percent of the total copper, copper and copper-lead ores 35.86 percent, 
and other types of ore 2.61 percent. 

Lead.—The mine production of recoverable lead in New Mexico 
was 13,252,000 pounds valued &t $609,592 in 1936 compared with 
14,578,000 pounds valued at $583,120 in 1935. "The chief lead-pro- 
ducing districts in 1936 were the Willow Creek, San Miguel County; 
Central, Grant County; and Magdalena, Socorro County. Lead-zinc 
and copper-lead-zinc ores yielded 90.82 percent of the total lead. 

Zine.—The mine production of recoverable zinc in New Mexico 

amounted to 41,336,000 pounds valued at $2,066,800 in 1936 com- 
pared with 44,252,000 pounds valued at $1,947,088 in 1935. The zinc- 
producing districts in 1936, in order, were the Central in Grant County, 
Willow Creek in San Miguel County, Magdalena in Socorro County, 
and Pinos Altos in Grant County. The output from the Magdalena 
district was contained in zinc-lead sulphide ore shipped to the zinc- 
lead pigment plant at Coffeyville, Kans. Production from the other 
districts was 45,528 tons of zinc concentrates containing, as shipped, 
1,216.60 ounces of gold, 106,700 ounces of silver, 834,809 pounds of 
copper, 921,194 pounds of lead, and 48,960,110 pounds of zinc; the 
average zinc content of the concentrates was 53.77 percent. 
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MINE PRODUCTION BY COUNTIES 


Mine production of gold, silver, copper, lead, and zinc in New Mezico in 1936, by 
counties, in terms of recovered metals 


Mines producing Gold (lode and placer) ur ae and 
County III ae EE e ocu 
Fine 
Lode | Placer | Total Fine ounces| Value ons Value 

Catron.............--. 5 Liu: 5 79, 288 8,073.60 | $282, 576 364, 816 $282, 550 
Colfax......... 000. 5 13 18 15, 660 3, 079. 60 107, 786 2, 528 1, 958 
Dona Ana | CNN 1 2 . 08 22 17 
PAD costo cscs oe 57 16 73 | 224, 962 1, 930. 00 67, 550 444, 475 344, 246 
Hidalgo............... 26 1 27 21, 585 1, 385. 60 48, 496 32, 417 25, 107 

Lincoln............... 4 56 60 299 426. 72 14, 935 594 
Luna..................|  4[........ 4 76 4. 20 147 745 677 
Otero AA A 10 10 |... 94. 20 8, 297 9 7 
Rio Arriba............]........ 2 21. llinc 2. 80 UN A EEA 
8an Miguel............ y ME RUNS ADR 1 150, 932 11, 641. 00 935 300, 514 222, 748 

Santa Fe.............. 4 31 35 154 182. 80 6, 398 62 
e a...an 20 40 60 1, 464 4, 498. 60 157, 451 10, 940 8, 473 
Socorro...............- B llores 6 20, 018 1, 812. 40 b, 791 4, 485 
T808...........--.---- 2 oc 2 501 5. 40 261 
Torrance.............. 1 4 
900, 941 
Total, 1935. ........... 763, 242 

County EE ere 
Pounds Value Pounds 

Catron................. $565, 132 
Collagen 119, 422 
RENE IA Ee reset E 34 
Grant. se RAN NK 142, 344 
Hldalgo................ 152, 953 
Lincoln. ............... 16, 869 
LüDA...- ean eee me 1, 515 
OURO EE Sones Seal CREE A eee AMO iy enn oh PRESA 8, 804 
ER TEE EE EE e SENE DEDE NOISE! 98 
San Miguel............ 19, 334, 000 031, 597 
Santa Fe............... 322 6, 768 
Bierra.................- 170, 004 
BocotTo................. 106, 040 
AT eset GM ADORA VD MO V UR SIENTE PICAR ERE 450 
Torrance..............- 142 
2, 316, 173 
Total, 1935............- 373, 915 | 14, 578, 000 837, 600 


Gold and silver produced at lode mines in New Mexico in 1936, by counties, in terms 
of recovered metals 


Ore sold or 


County treated Gold Silver 
Short tons Fine ounces | Fine ounces 

ef EE 79, 288 8, 073. 60 364, 816 
ei AAA O a E 15, 660 2, 961. 40 2, 510 
Dona Ana oc eoe re e A ta oe 2 . 08 22 
Grant ERR ind 224, 962 1, 859. 00 444, 457 
Hidalgo csse aes EEN 21, 585 1, 383. 00 32, 417 
EE 123. 92 572 
A AS AAA RSEN M CREER MR UE 76 4.20 745 
GT TT N 150, 932 11, 541.00 300, 514 
Šanta Eoo cue e ce ne Son oa ota E dE 154 96. 60 58 
Bierra de ve rano AAA Pe ere DINSA 1, 464 1, 797. 80 10, 776 
DBODOLDÓ.. dc oes CO MR rr EEN 20, 018 1, 812. 40 5, 791 
du QNUM COMM TNR MM 501 5. 40 837 
DEE co. ee oe decoy ote es AE REN 1 HE 5 

514, 966 29, 659. 00 1, 163, 020 
Total 1038. .22.2, ee 440, 799 29, 880. 60 1, 061, 600 
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Gold and silver produced ai placer mines in New Mezico in 1986, by counties, in fine 
ounces, in terms of recovered metals 


Sluicing and 
hydrauli 


a Drift mining |Dry-land dredges! 


Gold | Silver | Gold | Silver 


Gold Silver 
COME nee ee 106. 69 16 | 11.51] — dll ete 
20 EE 70. 40 IB AS EE EE mucius 
Aidal eG WEE 200) AA GE UMEN PNE NOMEN, ETUR. 
in GR PS 240. 55 18 
OLBTO A Ee ee 04.31 o EEN nuu Sd 
Rio Arriba. ..................... 2:00! EE E A DEE, EG 
Santa Fe........ ec Eeer 86. 20 Wl A A A EE 
e O E uas ulia 68. 99 AN AAA 
642. 54 66 
KARTEN 899. 90 1.) EE DEREN: 


1 Dragline and power-shovel excavators with sluices or special amalgamators. 


MINING INDUSTRY 


A heavy loss to the mining industry and to the State of New 
Mexico in 1935-36 was the continued shut-down of Chino Mines of 
the Nevada Consolidated Copper Corporation (subsidiary of the 
Kennecott Copper Corporation), closed in October 1934. However, 
improved prices for copper in 1936 resulted in the resumption, in Janu- 
ary 1937, of open-cut operations at Santa Rita and the operation of 
several units (with a total capacity of 8,000 tons & day) of the 
15,000-ton flotation mill at Hurley. The Kennecott Copper Corpora- 
tion report for the first quarter of 1937 predicts expansion to capacity 
production. In 1936 the combined tonnage of lead-zinc (including cop- 
per-lead-zinc in 1936) and zinc ores showed little change from 1935 but 
was 6 percent greater than in 1934. The combined tonnage of dry and 
siliceous gold, silver, and gold-silver ores in 1936 was 53 percent 
greater than in 1935 and 120 percent greater than in 1934. 

Details of operations of important rece in 1936 are given in 
the following review by counties and districts. 

To continue annual detailed statistics for New Mexico on mine 
production by classes of ore, methods of recovery of metals, and 
mining districts, the data for 1935 not available for inclusion in 
Minerals Yearbook, 1936, are supplied in this chapter. 
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Ore sold or treated in New Mexico, 1935-36, with content in terms of recovered metals 


Source Ore Gold Silver Copper Lead Zinc 


1935 
Short tons | Fine ounces | Fine ounces | Pounds Pounds Pounds 

Dry and siliceous gold ore. ........ 16, 772 6, 823. 14 19, 908 64. 570 91.250 |-.--------- 

D. and siliceous gold and silver 
TEO CEET E ESE T A 62, 226 7, 518. 33 305, 024 21, 410 UN 
Dry. and siliceous silver ore. ...... 608 17.16 12, 143 $60 5,550 Vac hoe ewes 
79, 696 14, 358. 43 337, O75 86, 840 103,880 |.........-. 
Copper ore. ....................... 3, 275 481. 80 13, 444 521. 500 116,800 |........... 
E e EE 277 4.70 6, 215 20. 250 175, 000 |........... 
Oros 4.2 ta e ies 493 107. 01 3, 3x3 4. 410 125,320 |.. ...... : 
Lead-zinc and zinc ores. .......... 357, 058 | 14,928.46 701. 483 | 3,872, 000 | 14,057, 000 | 44, 252, 000 


—— ——-|—— ————— À—— | ee —[——— 


AAA e 


361, 103 | 15, 521. 97 724,525 | 4, 418, 160 | 14, 474, 120 | 44, 252, 000 


q€_EE (IL oe | E A E A PE _ SS 


Total, lode mines. .......... 440, 799 29, 880. 60 1, 061, 600 | 4, 505, 000 | 14,578, 000 | 44, 252. 000 
Total, placers..................... loco 3, 554. 40 td AS dE 


440, 709 | 33,435.00 | 1,061,902 | 4, 505, 000 | 14,578, 000 | 44. 252, 00 


———— eS | OOO En | neral 
O a ————————————————L————————————————— 


1936 
Dry and siliceous cold ore......... 34, 215 6, 927. 37 11, 071 145, 108 9.300 |........... 
Dry and siliceous gold and silver 

(0) a PPE f Toda eee LEE 86, 810 9, 374. 78 436, 180 13, 880 10,400 |........... 
Dry and siliceous silver ore....... 1, 071 16. 91 11, 973 3, 453 2, 600 AA 

122, 096 16, 319. 06 459, 224 162, 441 22.300 ,.......... 
Copper are ON 31, 056, 1, 601. 56 94, 302 | 2 209, 219 564.770 |....------- 
Copper-lead ore. ................. 6. 70 13. 401 61, 240 486,670 |... ~~ 
Copper-lead-zinc ore!.............. 72, a 132. 30 290, 014 | 2,987, 000 4, 369, 000 5, 625, (100 
Lend ore .... RADO RD 450 58. 35 5.363 3. 100 142. 260 |... 
Lead-zinc and zinc ores !........... 287, 460 11, 541. 00 300, 626 909, 000 | 7,667, 000 | 35, 708, 000 
392, 870 13, 339. 94 703. 796 | 6,169, 550 | 13, 229, 700 | 41, 336, 000 
Total, lode mines. .......... 514, 966 29, 659. 00 1, 163, 020 | 6, 332, 000 | 13, 252, 000 | 41, 336, 000 
Total, placers.............. heic Seed cuts 3, 378. 00 PR EE ande rue A N 


———— — — M | tI— an. 


514, 966 | 33,037.00 | 1,163,255 | 6,332, 000 13, 252, 000 | 41, 336, 000 


1 Ore from 2 properties, classed as lead-zinc in 1935, became copper-lead-zi nc ore in 1936. 


METALLURGIC INDUSTRY 


All markets for New Mexico ore and concentrates are outside the 
State. In 1936 copper ore and concentrates and dry and siliceous ores 
and concentrates were sold to the American Smelting & Refining Co. 
copper plant at El Paso, Tex.; to the Copper Queen copper smelter at 
Douglas, Ariz.; to the International Smelting Co. copper smelter at 
Miami, Ariz.; and to the Magma Copper Co. copper smelter at Supe- 
rior, Ariz. Lead ore and concentrates were sold to the American 
Smelting & Refining Co. lead plant at El Paso, Tex. Zinc concen- 
trates were shipped to the American Smelting & Refining Co. natural- 
gas retort plant at Amarillo, Tex.; to the Illinois Zinc Co. retort plant 
at Peru, Ill. (moved to Dumas, Tex., during the year); to the American 
Metal Co. producer-gas retort plant at Langeloth, Pa.; and to the 
American Metal Co. natural-gas retort plant at Blackwell, Okla. 
Zinc-lead sulphide ore was shipped to the Ozark Smelting & Mining 
Co. Se ECH pigment plant at Coffeyville, Kans. Small lots of 
gold ore were sold to the Golden Cycle mill at Colorado Springs, Colo. 
Three mills in New Mexico treating straight gold and gold-silver ores 
used the cyanide process for the recovery of metals in 1936. 
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Selective flotation was used at all important concentration mills in 
New Mexico in both 1935 and 1936. "The following table gives the 
names of the active flotation mills and the location, county, rated 
capacity, tvpe of ore treated, and type of concentrate produced. 


Flotation mills in New Merico active in 1935 and 1936 


| 


Rated capacity (short 
tons per 24 hours) 


Name of company or y ; Type of concentrate 
mill Location of mill County Type of ore treated produced 
Aztec Mines........... M MARIS Bald y | Colfax....... 100 | Gold-silver-copper.| Gold-silver-copper. 
(Ute Creek). 
Banner Mining Co.!... ee miles ¡ Hidalgo. .... 200 | Copper-gold-silver.| Copper-gold-silver. 
south ol). 
Combination (Black | Hanover. ......... Grant....... 250 | Zinc-lead-copper- | Zinc, lead-silver, 
Hawk). silver. copper-silver. 
Ce Mogollon......... Catron...... 150 | Gold-silver........ Gold-silver. 
Mines Co. 
Molybdenum Corpora-| Red River and | Taos........ 40 | Molybdenum..... Molybdenum. 
tion of America. Sulphur Creek. 
ios (American Metal! Alamitos Canyon.| San Miguel.| 600 | Zinc-lead-copper-| Zinc, lead-copper- 
gold-silver. gold-silver. 
Peru Mining Co....... Wemple.. -| Luna........ 500 | FANG Eegeregie Zinc. 
Springtime Mining Col San M ateo Moun- | Socorro...... 40 | Gold-silver........ Gold-silver. 
tains. 


1 1936 only. 


Mine production of metals in New Mexico, 1935-36, by methods of recovery, in terms 
of recovered metals 


Method of recovery pied 
1935 

R Short tons 

Ore amalgamated................... 4, 842 
Ore cyanided....... 2-2. ll cll l.l. 50, 513 
Concentrates cy anided.............. 242 
Concentrates smelted.._..........-- 1 73, 402 
Ore smelted............. 2. Llc. LL. 15, 440 
E E 

1936 

Ore amalgamated................... 338 
Ore eyanided a.l... 0000aa00a0nnan $4, 336 
Concentrates smelted ............... 2 69, 907 
Ore smelted............. eee ee 20, $41 
Platel- 24:22 EH, stes 


Gold Bilver Copper Lead Zinc 
Fine ounces| Fine ounces| Pounds Pounds Pounds 

816. 02 uU pires oA oe. Swede oder cco Se 
6, 426. 46 109. 500- [Lan UI BEE 

512. 00 i. M EE WEE, HERO 
16, 602. 84 778, 847 13, 875, 100 13, 813, 000 143, 551, 000 
5, 193. 28 83, 016 629, 900 765, 000 701, 000 
3, 554. 40 J02 [22 cz EE 
33, 435. 00 1, 061, 902 '4, 505, 000 |14, 578, 000 144, 252, 000 
M TLLA .- 0 quls WEE VEER 
6,836. 15 191,820 f2 ors os APA e diese 
18, 710. 04 798, 063 |4, 806, 120 |11, 923, 830 140, 770, 000 
3, 771. 10 173, 041 |1, 525, 880 | 1,325, 170 566, 000 
ER pi 2109 MEE. Wee ote PES HORE 
33, 037. 00 1, 163, 255 |6, 332, 000 |13, 252, 000 |41, 336, 000 


1 From 370,004 tons of ore treated at concentrating mills and 4,212 tons of ore first amalgamated. 
! From 439,451 tons of ore treated at concentrating mills and 16,179 tons of ore treated at gold and silver 
mills equipped for table concentration and cyanidation. 
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Gross metal content of New Mexico concentrates produced, 1985-86, by classes of 


concentrates 1 
trates pro- 
Class of concentrates duced (dry 
weight) ! Gold Silver Copper Lead Zinc 
1935 Short tons | Fine ounces | Fine ounces| Pounds | Pounds Pounds 
Dry ul BEE 1 175 575. 68 4, 857 2, 806 9 |... 
Dry Sold and silver................. 133 1, 098. 70 72, 507 1, 996 2,102 |.......... 
Copper-lead........................ 25, 011 13, 854. 68 625, 691 |4, 117, 366 |15, 556, 512 | 5,194, 292 
7 A Te EH 48, 083 1, 457. 22 124,347 | 904,179 940, 003 |52, 507, 216 
1 73, 402 16, 086. 28 827, 402 |5, 026, 347 |16, 408, 626 |57, 701, 508 
1936 
Dry de EE 156 278. 55 2, 827 Bl A AAA 
Dry cold and silver................. 592 2, 748. 29 175, 086 0, 787 1,001 AA 
une, A A 2, 581 4, 008. 11 E 941, 980 103, 637 |.......... 
opper-Jjead........................ 21, KS 11, Hm 2 2: 3, 925, 590 |13, 387, 792 | 4, 747, 971 
Sing, 45,628 | 1,216.60 106,700 | 834,809 | 921,194 |48, 960, 110 


— || ot mrt | RSS | a À M áM——n— | € À— n i$ ———nÀ— | € M — 


69, 007 | 19, 364. 64 852, 967 |5, 709, 490 |14, 424, 036 |53, 708, 031 


1 Exclusive in 1935 of 242 tons of dry gold concentrates cyanided, containing 897.10 ounces of gold and 88 
ounces of silver. 


Mine production of metals from New Mezico concentrates, 1935-36, by counties, tn 
terms of recovered metals 


Concentrates and recovered metal 


Ore treated 
at concen- 


County trating 
mills trates pro- Gold Silver 
1935 
Short tons | Fine ounces | Fine ounces Pounds 

Catron........... 2, 507 1,000 |............ 
Colfax............]| | 1,200,| 156]  106.60| | à 2] 2100 |............|...........- 
Grant............ 8, 489, 000 | 16, 807, 000 
San Miguel...... 10,323,000 | 26,744, 000 
80c0rrO...........] | 1,295| |  119| £407.08] 4835]|............|..-.........|.-.......... 

13, 813,000 | 43, 551, 000 

1936 

Catron........... 1,000 1... 
Colfax............| | 15.519] 638 | 2,74820| 2,468] 105,100 |............]...........- 
Grant............ 4,371,000 | 21, 436, 000 
Hidalgo.......... 52,130 |............ 
Lincoln.......... 8,700 ee bnc 
San Miguel...... 7,491,000 | 19, 334, 000 
Sierra.....-------| | 1200| 12| £386.28] | 1,444]  950|............]........-..- 
8ocorro...........] ) 32,174| | 9156| 278.65 | 2,827 |............|...-........|--.-..-.-.-- 
TOS... --9300 1 9| 440] .. SA eee AA DEE 


e  d 


439, 451 3 69,907 | 18,710. 04 798,063 | 4,806,120 | 11,923,830 | 40,770, 000 


ii Exclusive of 242 tons of concentrates cyanided, yielding 812.00 fine ounces of gold and 58 fine ounces of 
silver. 

2 Includes 33 tons (1 ton from Catron County and 32 tons from Socorro) of concentrates from 4,212 tons of 
ore treated at gold and silver mílls equipped for amalgamation and concentration. 

3 Includes 38 tons of concentrates from 16,179 tons of ore treated at gold and silver mills equipped for table 
concentration and cyanidation. 
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Gross metal content of New Mexico crude ore shipped to smelters, 1935-36, by classes 


of ore 
Gross metal content 
Class of ore Ore |. 
Gold Silver Copper Lead Zine 
1935 Short Fine Fine 
tons ounces ounces | Pounds Pounds | Pounds 

Dry and siliceous gold.................... 6,135 | 3,984.07 | 14, 572 67, 967 117,221 A 

Dry snd siliceous cold and silver....._.... 2, 605 622. 73 33, 270 21, 517 11, 579 194 

Dry and siliceous siiver................... 698 17. 16 12, 143 1, 412 10, 790 374 

SEENEN O 8, 275 481.80 | 13, 444 543, 523 234, 252 ], 243 
Copper-Jead. eee eee 277 4. 70 6, 215 22, 316 194, 452 |.......... 
Leuüd 2 c: 20 we A eit E 493 107. 01 8, 353 6, 689 140, 153 |.......... 
Lead-£inc............................-..-. 1:051, o sss red sse osa AAA 350, 280 844, 560 
15,440 | 5,217.47 | 83,027 663, 429 | 1,058, 727 846, 371 

1936 

Dry and siliceous gold.................... 2,177 | 2,202.09 b, 825 41, 939 18, 120 |.......... 
Dry and siliceous gold and silver..........]. 4,647 1,147.16 | 69,129 8, x30 18, 266 |.......... 
Dry and siliceous silver................... 1,071 16. 91 11, 973 3, 691 5,245 loose cisci 
COD A EE 0, 060 341. 06 67,710 | 1,469, 003 | 1,024, 482 | 1,356, 460 
pooped PORCH ER wae A AL 950 6.70 | 13,401 87, 058 540, 731 123, 200 
TAA EE EE 305 56. 59 5,011 4, 108 148,417 |.......... 
Lesd-£lné:... a clos a Ree AAN RES AAA 248, 012 682, 097 
20, 841 3, 771.11 | 173,049 | 1,614, 627 | 2,003, 273 | 2,161,757 


Mine production of metals from New Mexico crude ore shipped to smelters, 1935-36, 
by counties, in terms of recovered metals 


Gold 


Silver 


1935 Fine ounces | Fine ounces Pounds 
LES A sots issss 5 LAN A A A 
SN AAA 28 | D 7 A A 
Dona e A - . o PRA T6: A (2. 200 dieses Ee ma ew 
Grant A 56,003 | 503,000 | 387,700 |............ 
Hd O. ui iras 16,178 | 89,000 | 47,500 |............ 
a MA 340 | 2000 | 17,900 |............ 
TEE EG, 7,400 I EE 
Rio Arriba AAA EE A EEN 
Re e EEN 1,575 AA 7,800 AAN 
Santa Fe............-........- 174| 11,000) 100 |............ 
EE giereg ee iR EE 202| 22,000; 19,100 |............ 
ee d WEE 977 701. 000 
83, 016 701, 000 
1936 

CBITUB joc csi sr RNECSEenES 2 430 eee cao wad alas aut WEE 
BC AA A E c 300 AAA, A come 
Dona Ana..........-.-...-... Sen eecht 22.2. UO. EE 
Grant EE 154,319 | 1, 464,300 | 1,047,000 |..........-- 
Hidalgo... 2 ose ce rr ge ek 6,727 | 17,800 | 38,870 |............ 
Lincolni....... elena ele e JUN AA 1100 EE 
NS EEN 745 | | 250] 16,700 |...........- 
Santa Fe..................... 57 | OOS ieee oaa EE 
SE LL sua sao A 9,332 | 37,480} 12,700 |........... 
¡y AAA 319 566, 000 
dun PA A 25 ARI DI PES DR AAA e 
3, 771. 10 173, 041 1, 328, 170 566, 000 
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GOLD, SILVER, COPPER, LEAD, AND ZINC IN NEW MEXICO 469 
CATRON COUNTY 


Mogollon distrid.—The Mogollon district, which produced only dry 
and siliceous goldsilver ore, ranked second among New Mexico dis- 
tricts in output of both gold and silver in 1936. "The largest producer 
of both metals was the Black Hawk Consolidated Mines Co., which 
operated the Little Fanney cyanide mill at Mogollon at the rate of 
approximately 100 tons daily for 365 days on ore from the Little 

Fanney, Champion, and Consolidated claims of the Little Fanney and 
Johnson groups. The Mogollon Consolidated Mines Co. treated ore 
from its Deadwood-Last Chance group by flotation concentration 
in the 150-ton mill which the company erected and placed in opera- 
tion in 1935; the mill ran throughout 1936. The product was high- 
grade gold-silver concentrates, containing some copper, which were 
shipped to the El Paso smelter. At the Queen group the Cooney 
Mining Co. did 1,000 feet of development in the mine and operated 
its 50-ton cyanide plant intermittently at reduced capacity from 
June 15 to December 4. Development work was done at the Ann 
Arbor property; some ore and dump material were treated during 
test runs of the mill, resulting in the shipment of a few tons of high- 
grade gold-silver concentrates. Several small lots of high-grade 
gold-silver ore were shipped to the El Paso smelter from the Bearup 
property. 
COLFAX COUNTY 

Mount Baldy district (Baldy, Elizabethtown, Eagle Nest).—Aztec 
Mines, lessee of the Aztec Mines property of the Maxwell Land Grant 
Co. at the head of Ute Creek, operated the mine and flotation-concen- 
tration mill continuously in 1936. When flotation equipment was 
installed in October 1935 the mill had a capacity of 36 tons per 24 
hours, but new equipment added in 1936 raised its capacity to 100 
tons; the daily average treated for 365 days in 1936 was 42% tons. 
The product was gold-silver-copper concentrates which were shipped 
to the El Paso smelter. At the Montezuma mine, also owned by the 
Maxwell Land Grant Co., a lessee treated 60 tons (wet weight) of 
ore in the small amalgamation mill at the mine and shipped some ore 
to the Golden Cycle mill at Colorado Springs, Colo. The owner of 
the Red Bandana mine produced amalgamation bullion from ore 
treated in a 20-ton Huntington mill with copper plates and shipped 
a few small lots of ore to the Golden Cycle mill. A 2-ton lot of ore 
was shipped from the Gold Dollar claim, and a small lot of bullion 
was Seen at the Sulphide. A 50-ton stamp amalgamation-table 
concentration mill was erected at the French Henry property, and 
development work was done in the mine. Drift mining and hydrau- 
licking at the Ute Creek placers and sluicing operations on South 
Ponil, Ute, and Willow Creeks yielded the remainder of the output 
from the district. 

DONA ANA COUNTY 


Organ district—A 2-ton lot of lead-silver ore was shipped to the 
El Paso smelter from the Silver King claim, on which the owner sank 
35 feet of shaft'in 1936. 
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GRANT COUNTY 


Burro Mountain district (Tyrone).—Early in 1936 lessees shipped 
three cars of dry silver ore containing a little gold, lead, and copper 
from the Contact group to the El Paso smelter. Other output from 
the Burro Mountain district in 1936 comprised small lots of gold ore 
from the Big Chief and Shamrock claims and & small lot of silver ore 
from the Bismuth. 

Camp Fleming district (Silver City).—Most of the metal production 
from the Camp Fleming district in 1936 was recovered from gold- 
silver ore shipped at intervals throughout the year by a lessee of the 
old Old Man mine at the south end of Treasure Mountain about 5 
miles northwest of Silver City. Part of the ore was shipped direct to 
the El Paso smelter; part was sold to Ira L. Wright, of Silver City, who 
EE it to the smelter. 'This mine was reopened in 1935 and a 
small quantity of ore was shipped in that year, but the production 
was included in the figures for the Central district. A few tons of 
ore were shipped in 1936 from the Silver King, Pay Day, &nd one other 
property in the Camp Fleming district. 

Central district (Bayard, Fierro, Georgetown, Hanover, Santa Rita).— 
In 1936 the Black Hawk Consolidated Mines Co. continued to operate 
its 250-ton selective flotation mill 1 mile south of Hanover on custom 
zinc-lead-copper-silver sulphide ore from the Ground Hog and San 
Jose properties of the Asarco Mining Co. and on company ore of & simi- 
lar type from the Combination mine. The mill feed averaged 4.64 
ounces of silver to the ton, 2.70 percent copper (wet assay), 4.32 percent 
lead (wet assay), and 7.52 percent zinc. The mill was operated 360 
days at a daily average of 203 tons. Part of the ore mined at the 
Ground Hog and San Jose n was of direct-smelting grade 
and was shipped crude to the El Paso smelter. Operated as a unit, 
these two mines yielded the bulk of the silver, copper, and lead pro- 
duced in Grant County in 1936 and were substantial producers of zinc. 
The Peru Mining Co. increased the output of lead-free zinc sulphide 
ore from its Pewabic mine at Hanover. The ore is shipped 60 miles by 
railroad to the company 500-ton flotation mill (mentioned also under 
Luna County) at Deming for treatment. Several hundred tons of 
ore produced during development at the Peerless group at Central 
were run through the Combination mill to test the ore. Smelting ore 
obtained from various other mines and dumps was shipped from the 
district. Chino Mines of the Nevada Consolidated Copper Corpora- 
tion at Santa Rita and its 15,000-ton flotation mill at Hurley remained 
idle in 1936 but were reopened in January 1937. Preparations were 
being made in April 1937 to reopen the zinc mine and 300-ton flotation 
mill of the Empire Zinc Co. at Hanover, closed since April 1, 1931. A 
small quantity of placer gold, reported to have been mined 3 miles 
east of Silver City by individuals, was sold to a bullion buyer at El Paso, 
Tex., in 1936. 

Chloride Flat district (Silver City).—Development work was carried 
on continuously for 11 months in 1936 at the Bremen ''76" group of 
mines, and 12 cars of dry silver ore were shipped to the El Paso smelter. 
Two tons of silver-lead ore were shipped to the smelter by a lessee at 
another property in the Chloride Flat district. 

Gold Hill district (see also Hidalgo County).—The owner of the Silver 
Dollar claim operated the mine intermittently throughout 1936 and 
produced most of the ore shipped from the Gold Hill district (Grant 
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County) during the year. Small lots of gold ore were shipped from the 
Gold Bullion and one other prospect. 
Lone Mountain district.—Small lots of dry silver ore were shipped 
from the Bisby, Ben Hur, and Rocky Mountain claims in 1936. At 
the Bisby group Barron & Gleason did some exploration work, includ- 
ing the sinking of & 50-foot shaft. In May the company started con- 
struction work on & mill in Maud Canyon 3 miles east of Silver City, 
to be used for treating ore from the Bisby group and custom ores. 
The mill was not completed in 1936. 

Pinos Altos district—Nearly all the ore produced in the Pinos Altos 
district in 1936 was shipped crude to the El Paso smelter. Producing 
mines and dumps included the Baltimore, Bonanza No. 3, Campo 
Santo, Cleveland, Gillette-Manhattan, Golden Giant, Hazard, North 
and South, and Wild Bill. A car of zinc concentrates produced at 
the Metcalf mill at Pinos Altos during experimental milling of ore 
reported to have come from the Silver Hill mine was shipped to the 
Amarillo (Tex.) zinc smelter early in 1936. The quantity of placer 
gold produced by individuals engaged in panning, rocking, and sluicing 
near Pinos Altos was smaller in 1936 than in 1935. 

Steeple Rock district.—All the ore mined in the Steeple Rock district 
in 1936 was dry and siliceous gold-silver ore containing a small per- 
centage of copper and was shipped crude to copper smelters at Miami, 
Magma, and Douglas, Ariz., and El Paso, Tex. The largest producer 
of metals was the East Camp group, followed in order by the Norman 
King and Billali groups. These three mines yielded 83 percent of 
the total output of gold in the district &nd 86 percent of the silver. 
The remainder came from the Alabama (old stock pile shipped), 
Carlisle, Homestake, Jim Crow, and Summit mines and two prospects. 

White Signal district.—X small lot of gold ore was shipped from the 
Combination claim in the White Signal district in 1936, and a little 
gold was recovered by sluicing at two small placers. 


HIDALGO COUNTY 


Eureka district (Hachita).—Ore produced in the Hachita district 
in 1936 was shipped to the El Paso smelter or was sold in small lots to 
ore buyers at Dou las, Ariz. A car of sorted ore from the Hard- 
scrabble dump yielded most of the gold; lead-silver ore from the Lead 
Queen, Mariposa, and Wilcox properties yielded most of the other 
metals. A little placer gold recovered from the Bader placer was sold 
to the Denver Mint early in 1936. 

Gold Hill district (see also Grant County).—Small lots of smelting 
ore were shipped from three prospects in the Gold Hill district in 1936. 

Lordsburg district (including Pyramid and Virginia or Shakespeare 
districts).—In 1936 the Banner Mining Co., lessee of the Bonney 
Mine group, did considerable development work in the mine and 
erected a 200-ton mill to treat the siliceous copper-gold-silver ore of 
the group by flotation concentration. The mill began operations 
in August and ran continuously the remainder of the year but not at 
full capacity the entire period. The product was copper-gold-silver 
concentrates which were sold to the El Paso smelter. Other pro- 
ducers in the district shipped their ore to smelters in Texas and Arizona 
or sold it in small lots to buyers of ore at Silver City, N. Mex., and 
Douglas, Ariz. Among the producing mines and prospects were the 
Atwood group, Battleship, and Misers Chest, all worked by lessees. 
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San Simon district (Steins) —The Hattie Lee (old Beck) mine was 
operated by lessees from January 14 to November 1 and was the only 
roducer of more than a car of ore in the San Simon district in 1936. 
Silver was the metal of chief value in the ore, which was shipped crude 
to smelters. The other output from the district comprised silver- 
copper ore from the Guadalupe claim. 


LINCOLN COUNTY 


Jicarilla district—Most of the output from the Jicarilla district in 
1936 was small lots of placer gold produced in the Jicarilla Mountains 
southeast of Ancho by individuals and prospectors who sold the gold 
to merchants at Ancho and Carrizozo. A power shovel and special 
sluicing installation were operated from November 1 to December 31 
at the Ancho and Rico claims and recovered nearly all the rest of the 
output from the district. William Little moved a power shovel and 
Ain] ay-bowl recovery plant to the Turner-Moody group 1 mile east 
A V aci and made tests on the ground during September and 

ctober. 

Nogal district.—The Helen Rae mine was operated intermittently 
on a small scale in 1936. Bullion was recovered in a small amalgama- 
tion plant at the mine, and some ore was shipped to the El Paso 
smelter. Late in the year equipment comprising a 75-ton ball mill 
and amalgamation plates was installed at the Great Western property, 
from which a small lot of bullion was shipped to the Denver Mint. 
Some development work was done at the Silver Plume and Bonita 

ups. A little placer gold was recovered on Day Gulch south of 


ogal. 

White Oaks district.—Test runs, for a short period early in 1936, of 
the flotation mill at the property of the Lincoln County Mining & 
Milling Co. resulted in the shipment of a few truckloads of lead-silver 
concentrates to the El Paso smelter. A small lot of ore was shipped 
from a prospect in the White Oaks district, and some development 
work was done at the Crown Gold Silver group. M. F. Hutter 
recovered placer gold by use of a rocker on Baxter Gulch. 


LUNA COUNTY 


Cooks Peak district.—A small lot of lead-silver ore was shipped from 
the ''85"-Ethel group in 1936. 

Deming.—The 500-ton selective flotation mill of the Peru Mining 
Co. at Wemple, near Deming, was operated 299 days in 1936 at an 
average daily rate of 450 tons on lead-free zinc sulphide ore from the 
company's Pewabic mine at Hanover, Grant County. 

Florida Mountains district.—Lessees at the Chavez-Reinhard prop- 
erty shipped a few lots of lead-silver ore in 1936. 

res Hermanas district (Columbus).—A car of lead-silver-gold ore 
was shipped from Columbus to the E] Paso smelter in 1936. 

Victorio district.—2A prospector did 10 feet of development work at 
the Silver Branch claim in 1936 and produced a small lot of lead-silver 
ore which he sold to an ore buyer at Silver City. 


OTERO COUNTY 


Orogrande district.—The output from Otero County in 1936 was 
placer gold from the Orogrande district, most of which was produced 
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from E operations at small placers. A o placer machine 
was operated intermittently after July at the Little Joe and Cotton 
Top placers and recovered some gold. 


RIO ARRIBA COUNTY 


Headstone district—Small sluicing operations on Eureka Gulch 
yielded a little placer gold in 1936. 


SAN MIGUEL COUNTY 


Willow Creek district (Terrero).—The Pecos mine of the American 
Metal Co. on Willow Creek has been the largest single producer of gold, 
silver, lead, and zinc in New Mexico since it was opened in 1927. 
Operations were continuous in 1936 except for an interruption caused 
by a miners’ strike during part of February and all of March and 
April. The ore is transported over a 12-mile aerial tram from the 
mine to the company selective flotation mill in Alamitos Canyon 
6 miles by road from Glorieta station and 4 miles by railroad spur 
from Fox station on the Atchison, Topeka & Santa Fe Railway. 
The mill treated an average of 574 tons daily for 263 days in 1936. 
The heads of ore into the mill in 1936 averaged 0.102 ounce of gold 
and 3.08 ounces of silver to the ton, 0.67 percent copper (wet assay), 
3.55 percent lead (wet assay), 9.58 percent zinc, and 12.33 percent 
iron. The yield from 150,932 dry tons of ore treated in 1936 was 
21,544 tons of zinc concentrates—averaging 0.056 ounce of gold and 
3.52 ounces of silver to the ton, 1.12 percent copper (wet assay), 
1.01 percent lead (wet assay), 54.06 percent zinc, and 8.11 percent 
iron—and 11,106 tons of lead-copper concentrates—averaging 0.99 
ounce of gold and 24.51 ounces of silver to the ton, 4.35 percent 
copper (wet assay), 37.47 percent lead (wet assay), 10.13 percent zinc, 
and 12.53 percent iron. 

The Cristino Rivera Mining Co., at its property in sec. 27, T. 18 
N., R. 12 E., New Mexico principal meridian, sank 90 feet of shaft 
from May 12 to December 31, 1936, making the total depth of the 
shaft 180 feet. 

SANTA FE COUNTY 


Ortiz Mountains district (Cerrillos).—In 1936 the Ortiz Mining Co. 
unwatered the Ortiz mine on the Ortiz Grant southeast of Cerrillos 
and shipped a few cars of gold-silver-copper ore to the El Paso smelter; 
in March 1937 the company sold its lease to the Santa Cruz Mining 
Co., which started work on straightening the 250-foot shaft and repair- 
ing mine timbering at other underground workings. Small lots of 
go d ore were shipped early in 1936 from the Benton mine near the 

rtiz, but the Benton mine was idle most of the year. 

San Pedro or New Placers district.—Lessees at the La Santa Fe 
group in 1936 recovered small lots of bullion from high-grade gold ore 
found in small quartz veins. A car of gold-silver-copper ore was 
shipped from the San Pedro group to the El Paso smelter. Small 
sluicing and dry-washing operations yielded placer gold which was 
marketed through mercantile establishments or sent direct to the 
Denver Mint. 
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Chloride (Apache, Cuchillo Negro) district.—In 1936 lessees at the 
Great Republic mine 15 miles by road northwest of Winston shipped 
several lots of siliceous gold-silver ore containing a little copper to 
the El Paso smelter. The 35-ton gravity- and flotation-concentration 
mill at the mine was run for & short period late in the year. In March 
1937 the mine was leased by another company which in April was 
shipping 10 to 15 tons of ore a day to the El Paso smelter. The 
Fortuna and Ivanhoe claims each shipped a 1-ton lot of ore in 1936, 
and prospects in the district shipped 3 tons. 

Hermosa district.—The only output from mines in the Hermosa 
district in 1936 was 10 tons of lead-silver ore reported to have come 
from the Pelican group. 

Kingston district—Lessees operated the Keystone mine in the 
Black Range Mountains on North Percha Creek part of 1936 and 
shipped several cars of dry silver ore to the El Paso smelter. The 
other producer in the Kingston district was the Miners Dream- 
ae Jane group which shipped small lots intermittently during 
the year. 

Lake Valley district.—The only producing mine in the Lake Valley 
district in 1936 was the Lake Valley group which, although producing 
chiefly manganese ore, yielded one car of gold-silver-lead ore (containing 
a small percentage of copper) which was shipped to the El Paso smelter. 

Las Animas district (Hillsboro).—In 1936, as in 1935 and 1934, the 
John I. Hallett Construction Co., operating the Animas Consolidated 
and Slease leases (a consolidation of the old Gold Dust and other 

lacers, totaling 1,200 acres), was the largest producer of placer gold 
in the Hillsboro district and in the State. The equipment used in 
1936 comprised two Northwest dragline excavators, each with a 
capacity of 1,200 cubic yards per 24 hours, and a portable Coulter- 
Ainlay recovery plant with four Ainlay 36-inch bowls using gasoline 
engines for power. Operations were continuous in 1936, and the 
company handled 100,000 yards of material. There were no other 
important individual producers from placers in the district in 1936, 
but scattered small-scale operations contributed to the placer output. 

The largest producer from lode mines in the Hillsboro district in 
1936 was the Wicks mine in Wicks Gulch, operated continuously by 
A. A. Luck; the ore was shipped crude to the El Paso smelter. The 
only other producers of as much as a car of ore were the Biglow- 
Empire-Bonanza and Portland-Sherman-Caballero groups. 

Pittsburg district.—At the property of the Pittsburg Placer Mining 
Co., lying between the Rio Grande River and the Caballo Mountains 
3 miles northeast of Arrey, the Consolidated Mines, lnc., operated its 
dragline excavator and sluicing equipment for about 2 months in the 
first part of 1936 and then shut down; later, operations were started 
by W. T. Warnick, who continued production until December. This 
property was the second largest producer of placer gold in the State 
in 1936. Small sluicing operations in the Pittsburg district yielded 
43 fine ounces of gold. 


SOCORRO COUNTY 


Magdalena disirict.—ln 1936 the Kelly mine group of the Empire 
Zinc Co. was operated continuously under lease to Kenneth Hughes 
until December 15, when operations were discontinued. The mine 
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produces zinc-lead sulphide ore. The entire output in 1936 was 
shipped to the Ozark Smelting & Mining Co. at Coffeyville, Kans. 
A car of gold ore was shipped from the Morning Star mine to the El 
Paso edi um and several lots of lead-silver-gold ore were shipped from 
the Queen group. 

Rosedale district—In 1936 the Rosedale Gold Mines, Ltd., operated 
its 75-ton cyanidation mill for 324 days on ore from the Rosedale 
mine, at an average daily rate of 50 tons. The mine is opened by a 
700-foot shaft and approximately 1 mile of drifts. The ore is crushed, 
ground, and classified; the overflow from the classifier goes to a Deister 
table, from which the heads go to the smelter and the tails to cyanide 
tanks. Precipitation is accomplished in zinc boxes. Gold-silver 
bullion recovered is sold to the mint. A new conveying system and 
one new crusher were added to the mill equipment in 1936. 

San Mateo Mountains district.—The Springtime Mining Co., which 
has been developing the Panky mine and producing some ore annually 
since 1934, continued operations until the latter part of 1936, when 
the company closed the mine. The ore in both 1936 and 1935 was 
treated in a 40-ton flotation mill at the mine. A small quantity of 
gold bullion was recovered by hand in 1936 from ore found at a pros- 
pect & few miles south of the Panky mine. 


TAOS COUNTY 


Red River district—The Myrtle Mines, Inc., operated the Jay 
Hawk claim from January 1 to April 1, 1936, and treated 500 tons of 
ore in the 35-ton flotation mill at the property. The product was 
gold-silver concentrates, which were shipped to the El Paso smelter. 
In October the Taos Mining & Millin Co. took over the Jay Hawk 
claim and the Caribel pope under bond and lease. A 1-ton lot 
0i poia ore was shipped from the Midway claim to the Golden Cycle 

ill at Colorado Springs, Colo. 

. In 1936 the Molybdenum Corporation of America continued opera- 
tions at the Phyllis group on Sulphur Creek. The molybdenum 
ore is treated in the company 40-ton (per 24 hours) flotation mill at 
the junction of Sulphur Creek and Red River above Questa. 


TORRANCE COUNTY 


Carocito district. —A car of copper ore was shipped from Encino to 
the El Paso smelter in 1936. 
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The output of gold, silver, copper, lead, and zinc from Oregon ores, 
gravels, and re-treated tailings in 1936, in terms of recovered metals, 
was 60,753 fine ounces of gold valued at $2,126,355; 85,061 fine ounces 
of silver valued at $65,880; 574,000 pounds of copper valued at $52,808; 
158,000 pounds of lead valued at $7,268; and 122,000 pounds of zinc 
valued at $6,100—a total of $2,258,411 for the five metals. In 1935 
Oregon mines yielded 54,160.11 ounces of gold valued at $1,895,604; 
110,385 ounces of silver valued at $79,339; 397,800 pounds of copper 
valued at $33,017; and 59,575 pounds of lead valued at $2,383—a 
total of $2,010,343 for the four metals; no output of zinc was reported 
for 1935. Both the quantity and value of all the metals except silver 
increased substantially over 1935. Gold increased 12 percent in both 
quantity &nd value; copper, 44 percent in quantity and 60 percent in 
value; lead, 165 percent in quantity and 205 percent in value; and 
zinc was produced in 1936 following complete cessation of output in 
d Silver decreased 23 percent in quantity and 17 percent in 
value. 

The total value of the metal output was 12 percent greater in 1936 
than in 1935; moreover, the upward trend in quantity production 
carried the total value in 1936 above that in any year since 1917. 
Gold has provided the principal revenue of the metal miners of Ore- 
gon and in 1936 accounted for 94 percent of the total value of the 
five metals. 

Baker County continued to be the leading metal producer of the 
State, followed closely by Grant County, and these two counties 
accounted for over two-thirds of the total value. Most of the remain- 
der came from Josephine, Jackson, and Lane Counties, but some metal 
output was reported from 11 other counties. 

Placer mines yielded approximately two-thirds of the State output 
of gold in 1936; the leading producing counties, in order of importance, 
were Grant, Baker, Josephine, and Jackson. Many of the placer 
operators mined during only & few weeks or months, often because 
of scarcity of water; on the other hand, a small group of dredge and 
hydraulic operators worked almost continuously throughout the year. 

Five conventional dredges of the connected-bucket type handled 
5,148,000 cubic yards of gravel in 1936, which yielded 17,067.26 fine 
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ounces of gold; the average value of recovered gold per cubic yard 
treated was 11.6 cents. 

Equipment consisting of & power shovel of the dragline type deliver- 
ing gravel to a floating washing plant is designated a “dragline dredge.”” 
Four such operations handled 2,066,000 cubic yards of gravel in 1936 
to recover 12,989.42 fine ounces of gold, an average recovery of 22 
cents per cubic yard. 

Operations using power shovels or other types of mechanical 
excavators to deliver gravel to nonfloating washing plants are desig- 
nated “dry-land dredges." Six such operations handled 136,000 cubic 
yards of gravel in 1936 to recover 1,479.21 fine ounces of gold, an 
average recovery of 38.1 cents per cubic yard. 

Fifty-two hydraulic operations reported the extraction of 2,677.05 
fine ounces of gold in 1936 from 1,051,000 cubic yards of gravel, an 
average of 8.9 cents per cubic yard. The E denied at the 20 
drift operations reported was very much higher in grade, averaging 
$2.726 in gold per cubic yard; the total recovery of gold from drift 
mining was 422.21 fine ounces. The remaining 4,785.85 fine ounces 
of the placer-gold output were recovered by miners using small-scale 
hand methods, of whom 79 reported they worked mines or claims; a 
very much larger number apparently worked the creeks as snipers. 
No dry placering was reported. 

The largest producers in 1936 among the dredging companies were: 
Ferris & Marchbank in Grant County, using a dragline dredge, and 
the Sumpter Valley Dredging Co. in Baker County, the Rogue River 
Gold Co. in Josephine County, and the Timms Gold Dredging Co. 
and the Monarch Gold Dredging Co. in Grant County, all four using 
the connected-bucket type of dredge. 

Calculation of value of metal production.—The value of metal pro- 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, 
the yearly average weighted United States Government price !; and 
in 1935 and 1936 at $35 per ounce, under authority of the Gold Reserve 
Act of January 31, 1934. The silver price in 1932 and 1933 is the 
average New York price for bar silver; in 1934, the Treasury buying 
price ($0.64646464+ per ounce) for newly mined silver; and in 1935 
and 1936, the yearly average weighted Treasury buying price for 
newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 


Prices of gold, silver, copper, lead, and zinc, 1932-36 


Year Gold Silver Copper Lead Zine 
Per fine Per fine 
ounce ounce Per pound | Per pound | Per pound 
JU ot at De ee tee eee Pad EG 1 $20. 67+ $0. 282 $0. 063 jo. 030 $0. 030 
25. 2d .037 . 042 


1 $20.671835. 3 $0.64646404. 
1 The Treasury from Feb. 1, mu through December 1934 {has calculated all gold, old and new, at $35 per 


ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U.S. Government fluctusting 
price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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Mine production of gold, silver, copper, lead, and zinc in Oregon, 1932-36, in terms 
of recovered metals 
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Gold.—The production of gold in Oregon in 1936 was 60,753 fine 
ounces valued at $2,126,355, an increase of 12 percent in both quantity 
and value over 1935; 65 percent of the total came from placer mines 
and 35 percent from lode properties. Production from lode properties 
declined slightly more than 100 ounces, but that from placers increased 
almost 7,000 ounces. Baker County yielded over half of the lode- 
gold output of the State and over one-fourth of the placer gold; Grant 
County, whose total gold output was somewhat less than that of 
Baker County, led in output of placer gold. Almost all the rest of 
the gold produced in the State in 1936 came from Josephine, Jackson, 
and Lane Counties. Virtually all the gold, other than that recovered 
from gravel, was derived from dry gold ore or from old siliceous 
tailings. More than half of the lode gold was recovered by concen- 
tration followed by smelting of the resulting concentrates. Among 
placer operators a large increase was recorded in production by con- 
nected-bucket dredges and dragline dredges, but there was a sharp 
decline in output by hydraulic and small-scale hand methods. 
Drought affected hydraulic and most of the hand methods adversely, 
and returning prosperity undoubtedly tended to reduce greatly the 
number of snipers on the creeks. 

Silver.—The production of silver in Oregon in 1936 amounted to 
85,061 fine ounces valued at $65,880, a decrease of 23 percent in 
quantity and 17 percent in value from 1935. Baker County yielded 
over half and Grant County almost one-fourth of the State total. 
Nearly 90 percent of the silver produced came from dry gold ores. 
Concentration followed by smelting of the resulting concentrates 
was the principal method of recovery. 

Copper.—The output of copper in Oregon was 574,000 pounds 
valued at $52,808 in 1936 compared with 397,800 pounds valued at 
$33,017 in 1935. All the copper produced in 1936 came from Baker, 
Douglas, and Lane Counties, where most of it was recovered as a 
byproduct of the concentration of dry gold ores; copper ore was 
produced in Douglas County. 
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Lead.—The production of lead in Oregon in 1936 amounted to 
158,000 pounds valued at $7,268, an increase of 165 percent in quantity 
and 205 percent in value over 1935. Nearly 90 percent of it was 
reported from Lane County. 

Zinc.—The output of zinc in Oregon in 1936 totaled 122,000 
pounds valued at $6,100 and was reported as recovered from ore 
mined in Lane County; no output was recorded for 1935. 
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GOLD, SILVER, COPPER, LEAD, AND ZINC IN OREGON 483 


Ore, old tailings, etc., sold or treated and lode and placer mines producing in Oregon, 
1935-86, by counties 


Lode 


Material sold or treated (short tons) Placer mines 
Mines pro- producing ! 


County ducing ! 
1935 
Old tail- - 
Ore ings, etc. in 1936 1935 1936 
Bakef..... Se eek out 37,507 | 106, 831 : 26 51 28 
E ARI ETA EAS CAPI PERS AAA ARA AP 13 8 
CUNY A A AAA O A AAA 2 16 6 
Douglas... da 553 |........-. 1.278 ecc 4 14 3 
GFraDl......2c- eu mes]. 4, 302 llic 11, 929 17 41 24 
¡Siga A coe vor o 28 |... HE Diles cias 2 
JACKSON: eer tele rata | 28,328 `  .3T | 17,222 [ui 20 32 23 
DNT a0 A A AAA A E O E ABE AO, ue 
Josephine.................... 19 88 62 
l6... A A A “C916 NA 2:070 1.25.2152. Oost ose 1 
LINCO sadi csset. E VE, VE AAA A PU ee 1 
LIH EES IS dzsu5teeelemzme£enodlsencwsesu ^ — | EEN 4$ 1.22: 
Malhóur  — oco. A OE A E EE Ee, NEE 1 5 4 
Tech DORMIRE OEC DARE AAA oa p ITE ve EA Ego EES 1 
CS CHB uo io Ss A AA EE AM A EE | al) Peace ee 
WOR ee ee A s, MR A AE eee! GE ee a ES 1 
MOP celle Sele! —— — | PARADA SAPO PARAR O A AA 3 2 
99, 151 37, 187 93 288 166 


! Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidence of legal right to 
property. 


MINING INDUSTRY 


The increased price of gold during the last few years has been par- 
ticularly favorable to the Oregon metal-mining industry, because most 
of the metal output of the State (94 percent of the value in 1936) is 
accounted for by gold. A few dredges and a few lode mines, operated 
almost exclusively for gold, accounted for the larger part of the State 
metal production. The dragline dredge has been the outstanding 
factor in Oregon's increasing gold production in the last few years. 
The reopening of old lode mines, however, has also contributed sub- 
stantially to the output. So far, the expansion in the metal-mining 
industry has centered about gold. 


484 MINERALS YEARBOOK, 1937 
Gold produced at placer mines in Oregon, 1935—36, by classes of mines and by methods 


of recovery 
Gold recovered 
Material 
Class and method d dg treated. et, 
cubic y e 
ounces Value 
1935 
Surface placers: 
Gravel mechanically handled: 
Floating dredge with connected 
A WEE 5 2, 777, 059 10, 467. 08 $366, 348 
Dragline dredge !.................. 9 1, 903, 620 6, 405. 34 227, 337 
Dry-land dredge? 1 1, 200 5. 06 177 
Suction dredge. ................... 1 (4) 16. 32 571 
Gravel hydraul cally handled: Hy- 
drüullG i osos us Oben de Diu 75 (4) 4, 687. 20 164, 052 
Small-scale hand methods: Wet (sluice, 
long tom, dip box, pan, etc.)......... 152 (0) 10, 616. 61 371, 581 
Underground placers: Dit... oos 25 OI 416. 42 14, 575 
268 (o 32, 704.03 | 1,144, 641 
úl >= » E + 5 22 a r a e A Kee Se 
1936 
Surface placers: 
Gravel mechanically handled: 
Floating dredge with connected 
bueketa. ..oooococccococnccoccomoo. 5 5, 148,000 | 17, 067. 26 597, 354 
Dragline dredge 1.................. 4 2, 066, 000 12, 989. 42 454, 630 
Dry-land dredge 5................. 6 136, 000 1, 479. 21 51, 772 
Gravel hydraulically handled: Hy- 
AAA annaa arin 52 1, 051, 000 2, 677. 05 93, 697 
Small-scale hand methods: Wet (sluice, 
long tom, dip box, pan, etc.).-.------ 79 (4) 4, 785. 85 167, 505 
Underground placers: Drift.........--.--- 20 5, 420 422.21 14, 777 
166 (4) 39, 421.00 | 1,379, 735 


1 Excludes itinerant prospectors, snipers, high-graders, and others who gave no evidonce of legal right to 
pro erty 
eer all s operations using dragline type of power shovel for excavating and delivering gravel 
to floating washing plant. 
3 Includes all placer operations using power excavator and washing plant, both on dry land. 
* Data not available. 


ORE CLASSIFICATION 


Ore, old tailings, etc., sold or treated in Oregon, 1935-36, with content in terms of 
recovered metals 


Material sold or 
treated 
Source Gold Silver Copper | Lead Zinc 
Old tail- 
1935 
Short tons| Short tons| Fine ounces | Fine ounces | Pounds | Pounds | Pounds 

Dry gold ore.................- 21, 306. 05 106, 277 | 395,652 | 59, 559 |......... 
Dry silver ore................. 03 92 1 16 |... 
Copper ore.................... 150. 00 41 2,130 EE, WEE 
Total, lode mines. ...... 21, 456. 08 106, 410 | 397, 800 59, 575 |......... 
Total, A DE EE 32, 704. 03 3,075. EE A VE 
54, 160. 11 110, 385 | 397, 800 59, 575 |........- 
eege Kee a= Ee ed ee Ee e Eege A 

1936 
Dry gold ore.................. 21, 200. 54 75,090 | 456, 000 | 158,000 | 122, 000 
Copper ore...................- 131. 46 4, 321 | 118,000 |.........]......... 
Total, lode mines. ...... 37, 187 21, 332. 00 79, 411 | 574, 000 | 158, 000 122, 000 
Total, E AA A EE 39, 421. 00 5650. sees acd E EN 


— — EA EA EE a d 


37,187 | 60, 753. 00 85, 061 | 574,000 | 158,000 | 122,000 
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Dry gold ore, old tatlings, etc., sold or treated in Oregon, 1935-36, by counties, with 
content in terms of recovered metals 


Material sold or 
treated 
County Gold Silver Copper | Lead Zinc 
Old tail- 
Ore | ings, etc 
1935 Short tons| Short tons| Fine ounces| Fine ounces| Pounds | Pounds | Pounds 
A AA 37, 487 106, 831 12, 653. 36 82, 990 | 351, 645 2,010 |......... 
COPY oce ssadasesZa lapsa l4 lLassexekes 368.50 | °° DB d... SA A 
Douglas....................-.- WI AAA 132. 90 76 AA A 
TAD A Eas 4, 301 |.......... 1, 462. 09 5, 996 6, 420 1,079 |......... 
E A A E d WEE 4020 O Y A A E 
A esses 25, 321 37 8, 745. 81 5,091 4, 918 1, 920 |......... 
Jefferson......................| A 3200 |.......... 314. 94 7,471 4, 026 5,794 |......... 
Josephine. ..............-..--. 1, 315 390 729. 06 141 22 | -— + 1 PP 
Lane.................-.- e eee ;MI6- A 1, 842. 99 4, 440 28, 541 48, 106 |......... 
A IA 16 A 43. 40 18. AA SO nau da iR 
Wheeler...................--.- A E EE, AAA PA IATA 
77,259 | 107,258 | 21,306. 05 106, 277 | 395,652 | 59,559 |......... 
1936 

Baker.......................-. 55, 123 33,371 | 12,700.00 49, 136 | 422,000 | 14,000 |......... 
1. IA A Y AAA 23.00 | A A EE 
Douglas....................... 210-1... ce ous 114. 54 AA AA A 
URDU i. A 11, 929 8, 416 2, 434. 00 17,102 AN sse ont ime ee 
Harney.....................-. l EEGEN 4. 00 B E, NEE, DEE 
Jacks s ene 17, 222 EE 2, 507. 00 3,312 |. 4,000 |......... 
Josephine. .................... i 400 1, 516. 00 abl EEN AA A 
NI EA 7,675 |.........- 1, 806. 00 4,476 | 34,000 | 140,000 | 122, 000 
GET AREA A ` "e tee e &001]. "5 Aul e EE 
98, 149 37, 187 21, 200. 54 75, 090 | 456,000 | 158, 000 122, 000 


METALLURGIC INDUSTRY 


Of the 136,338 tons of ore (including 37,187 tons of old tailings) 
sold or treated during 1936 in Oregon, 88, 494 tons were produced in 
Baker County; most of the remainder came from mines in Jackson 
and Grant Counties. Over 100,000 tons were treated in concentra- 
tion mills, most of which used flotation; over 30,000 tons were treated 
in gold and silver mills, some using amalgamation and others cyani- 
dation, both with and without concentration; and the rest out 2,000 
tons) was shipped crude to smelters. 


Mine production of metals $n Oregon, 1985-86, by methods of recovery 


Method of recovery Material | Gold | Silver | Copper | Lead | Zinc 
Short tons | Fine ounces| Fine ounces| Pounds | Pounds | Pounds 
Ore and old tallings amalgamated. . 12, 878 3, 850. 41 BOG E A edu sta s 
Ore and old d tailings c cyanided usc 3, 390 125. 93 DU uoce E EES 
Concentrates sm 
Palo rec PPS 5,711 14, 616. 38 95, 556 385, 300 53,090 |.........- 
pi coole ea v A d 132 870. 64 1, 440 5, 722 492 GE 
Ore and ‘Sid mill cleanings smelted. - 1, 152 1, 992. 72 8, 498 6, 778 6, 124 |.......... 
Total, lode mines.............|............ 21, 456. 08 106, 410 397, 800 09, 575 |.......... 
Total, placers.............: MNT MONDO. 32, 704. 03 4.9/5 A EE, Wee 
ebe 54, 160. 11 110, 385 397, 800 59, 575 | .........- 
1936 

Ore amalgamated..................- 29, 701 5, 005. 59 1218 A EE E VE 
Old tailings cyanea. BEEN 1, 900 255. 40 B01 en: A RE 

Concentrates smel í 
Flotation.....................-- 5, 687 14, 215. 59 71, 730 443, 280 134, 385 122, 000 
NEE 27 100. 06 a AA HOLD VERENA 
Ore smelted......................... 2, 058 1, 755. 36 5,931 | 130,720 23,615 |.......... 
Total, lode mines.............|]............ 21, 332. 00 79, 411 014, 000 158, 000 122, 000 
Total, placers.......................|.-..---..--- 39, 421. 00 5,650- |o sies ee A sores 
AO MED 60, 753. 00 85, 061 574, 000 158, 000 122, 000 


163336—87-——32 
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Mine production of metals from gold and silver mills in Oregon, 1935-36, by counties, 
tn terms of recovered metals 


Concentrates and recovered metal 


County Con- 
Old te 
Ore trates | Gold | Silver |Copper | Lead | Zinc 
tailings pro- 
duced 

Short | Short Short Fine Fine 
1935 tons tons ounces | ounces | Pounds | Pounds | Pounds 
Baker.............. 6, 690 40 | 197.38 335 | 3,836 |........].......- 
Curry.............. y E d: soc 1 16.10 ^ M Deh GEO ace a 
Douglas..........-. 451 |.......- 1 5:02 SA EE PA ERR 
Orent ----- 797 |.......- 4 13. 03 32 100 AA neum 
Harney............ Cl cust. 8 A E A UN, E AE, Lutetiae 
Jeckaon. 2, 677 15 71. 80 122 280 l........l........ 
Josephine. ......... 1, 304 390 4 80. 49 4 ucc: 60 |........ 
Lane..............- 2, 056 |........ 179 | 468.17 | 1,769 | 11,046 | 22,877 |........ 
Linn... .—-—— 2. 106]. :43.40]| -13 [Le PS A merae ts eee cleo 
Wheeler............ $ ASA — Wed dE Ge WE EE, A usec ean scs em etr 
14,141 | 2,127 |3, 976. 34 916 244 | 802.59 | 2, 264 | 15, 262 | 22,927 |__..___- 
I SS SS | EES aE 

1 

Baker.............- 13,398 | 1,500 |1, 933. 97 708 64 | 186.68 11 | 3,097 |........]...... z 
Grant.............- 830 |........ 314. 47 76 6 15. 73 CN AAA AO ee 
Jackson...........- 2, 164 |... 1, 088. 39 268 6 45. 70 - yg EE EA MESA 
Josephine.......... 5, 884 400 | 953.74 197 68 | 543. 97 (8 Ur MS AL IAS 
Other counties !....| 7,425 |. ...... 970. 42 325 423 545.38 | 2,987 | 25,941 |110, 797 | 122, 000 
29, 701 | 1, 900 (5, 260. 99 | 1,569 567 |1, 337.46 | 3, 268 | 29, 038 |110, 797 | 122, 000 


1 Curry, Douglas, Lane, and Malheur Counties. 


Mine production of metals from concentrating mills in Oregon, 1935-86, by counties, 
in terms of recovered melals 


Concentrates and recovered metal 


————— |-—MÀMáá— a— | — áá—— | — | MM | ce | oe 


e — a | án | M  á— o | ts | D 


————M M | e—ÀHá€—À—H———ÀÀ—— | —— —— nM———UÓ—— | toes | eee | ene ES || eegenen 
——— | L————————- |L——————— M reo 


m e i er | t t E tcc o | mt o | anra arce 


Material treated 
County 
Ore Old 
tailings 
1935 Short tons | Short tons 
Baker .oocoooco..... 29, 105, 108 
Dougles .....------- 100 (eege 
Oront ooo 3, 500 |...........- 
Jackson.............. 22, 610 |............ 
Josephine............ Ee 
Lane...........-....- Aal 
62, 015 105, 108 
1936 
Baker...............- 40, 902 31,871 
Orant -.---- 10, 937 8, 416 
Other counties !...... 15, 553 |...........- 
67, 392 35, 287 


! Jackson and Lane Counties. 


Gold Silver Copper Lead 

Fine ounces | Fine ounces | Pounds | Pounds 
984. 85 81, 743 347, 245 2, 538 
57.94 70 80 |.........- 
1, 126. 76 5, 856 6, 280 1, 079 
— c oom 
1, 023. 60 2,463 | 17,495 | 25229 
14, 684. 43 94,732 | 375,760 30, 524 
418. 03 47,344 | 406,420 | 13,182 
938. 96 17, 440 |. .........|]...-....-- 
621. 20 3, 859 7, 813 10, 406 
978. 19 68, 643 | 414, 242 23, 588 
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Gross metal content of Oregon concentrates produced, 1935-86, by classes of 


concentrates 


Gold 


Gross metal content 


Silver 


een | ———M— | nS | cece | a A | geste ence 


H A EA AE |———— 


E mY a | ee E 
ee | ee | AA, EE 


—————— o SS EN Ó—— 


pene 
Class of concentrates rates pro- 
duced (ary 

weight) 
1935 Short tons 
Dry gold. ...................... 1, 307 
¡joo EE 3, 972 
I E:T o PEE O A ce 332 
Copper-lead....................- 232 
5, 843 

1936 

DIEFRO O et aci S 1, 749 
y Ee deer 3, 431 
EE 26 
Copper-lead.................... 104 
Copper-lead-zinc................ 404 
6, 714 


14, 315. 65 


71, 911 


Copper Lead Zinc 

Pounds Pounds Pounds 
6, 577 3,808 |.........- 
367, 428 4, 160 |.......... 
12. 344 44 557 [235222254 
16, 787 45,397 |.......... 
403, 136 81.022. 1. oro us 
8, 443 17, 206 |... o... 
415, 539 7,002 |... 
THEME 4,000 |.........- 
8, 873 15.225 |... 
26, 044 112, 912 137, 035 
458, 899 156, 345 137, 035 


Mine production of metals from Oregon EE 1935-86, in terms of recovered 


met. 


BY COUNTIES 


E eS |—À | —————————— | eeh 


31. 89 
1, 101. 77 


82, 078 


— ———— | D H ee es 


————— | ef ee | | ——————————— | ————————— 


—— | ee OO ff ———————— 


EE cee | settee 1 FE et | e e — ee 


14, 315. 65 


71,911 


Copper Lead Zinc 
Pounds Pounds Pounds 
351, 081 VENU 
DEN BO RE REN 
6, 380 1,079 |.......... 
4, 918 ], 625. |.:::22:zuul 
22 SO orm 
28, 541 48, 106 |... 
391, 022 53.451 ego 
409, 526 13, 182 |.......... 
o a 
DS 33,754 | 117,420 | 122.000 
443, 280 134, 385 122, 000 


BY CLASSES OF CONCENTRATES 


TN, TA | | ——H— M | ———————————————— 


—— | ——— ————— | —————— | ——————— | ————————À— | ——————————— 
—— |) Oo | ee oO Oe, | OO III 


1935 
Baket AAA eee ut ES 3, 957 
As c oes occi ee bee 1 
Douglas. EEN 16 
Grant... iR o LEE 388 
JACKSON cocer AX SE 908 
Josephine....................... 6 
Pane ec oie ueni ied sete os 573 
5, 843 

1936 
BAR Prices is 3, 953 
LEE 620 
JaBCE SD. oia 546 
E et EE 68 
ee e 527 
5, 714 

1035 
Dry gold. ........-. ——— Án h a 
oe EE , 972 
led Wee 332 
Copper-lead. ................... 232 
5, 843 

1936 
Dry CONG oi cotos 1, 749 
Copper.......................-. 3, 431 
¡7 A T 26 
Copper-lend.................... 104 
Copper-lead-zinc................ 404 
$, 714 


3, 303. 95 10, 406 
10, 704. 34 82, 364 
742. 64 l, 

736. 09 2, 576 

15, 487. 02 9^, 996 
4, 723. 69 26, 849 
8, 877. 14 10, 883 
21. 20 3609 
193. 24 951 
500. 38 2, 859 
14, 315. 05 71, 911 


6, 364 2, 2NÀ ica 
356, 401 SAN PA 
11, 974 21, 284 |... 
16, 283 27,345 1... sc 
391, 022 53,451 ue se 
6, 837 9,901 2.5529 
403, 102 ¿200 lo se cie 
E 3,783 DEE 
8, 600 p 200 en te. 
24, 741 107, 266 122, 000 
443, 280 134, 385 122, 000 
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Gross metal content of Oregon crude ore shipped to smelters, 1935-86, by classes of ore 


Gross metal content 


Class of ore 
Silver Copper | Lead 
1935 Short tons | Fine ounces | Fine ounces | Pounds nds 
O BEE A 8, 199 4, 778 10, 034 
Dry gl AAA duab iesnE .03 92 13 27 
Copper...... Wee INNUIT NR 41 2, 204 |.......... 
8, 332 6, 995 10, 
=e Ss — — — H 
1936 
a Ee Ee ee 1, 610 21, 024 24, 694 
Copper.......... "ta MP 4,321 | 121,888 |.......... 


5,931 | 142,912 24, 604 


Mine production of metals from Oregon crude ore shipped to smelters, 1935-36, in 
terms of recovered metals 


BY COUNTIES 


wee eege eege eg se erg e e ee e o oe e ep ëm gr em mg er geg e e we eee e e oe o ele eeeeeeeee- 


RT ATI EG, WEG, I S E jw 
ET EE EENG et dedecus 
JOCKSOD iere A d AUA| 3.18] — re 242 
JONSSON EE 5, 794 
TT ll A A —— ME Qoae — -AM 9 RESP 
E a IS Y «402| . t8] "Str 16 
6, 124 

Ess Ke, E, ebe EE 

EIERE 818 
Douglas.....................................-.|]| 1,020|  17832| 4384] 118,000 |.......... 
OAM ——HRC""-————————— NEED CSS. C AED 2m c 
Josephine.................. Lc c Llc el ll eee 5 `, AREA EE 


Other counties !. ee LLL elc... 22, 797 


1935 
Diy RO. iii ii ls 1, 103 1, 809. 85 8, 199 602 6, 108 
Dry SU SOC MCN 2 e 2 12 16 
A E E E 24 150. 00 41 2, 136 |.......... 
1, 129 1, 959. 88 8, 332 6, 750 6, 124 
AAA | === — d — M —— | O | ee 

1936 
Dry gôld AAA See ee ees 1, 056 1, 623. 90 1, 610 12, 720 23, 615 
Copper- EE PEE: 1, 002 131. 46 4,321 | 118,000 |.......... 


2, 058 1, 765. 30 5,931 | 130,720 23, 015 


t Curry, Harney, Jackson, and Lane;Counties. 
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EASTERN OREGON 


Baker Wig E the Baker district the largest producer in 1936 
was the Balm Creek Gold Mining Co., which operated the Balm Creek 
mine formerly worked by the Oregon Copper Co. Most of the ore 
from this mine was treated in the company 100-ton flotation mill, 
but a small quantity was shipped crude with the flotation concen- 
trates to a copper smelter. The principal content was gold, but cop- 

per contributed substantially to the mine revenue. Over 5,000 feet of 

development work were done during the year, and stoping was begun 
on the lower levels after the mine had been unwatered. Small-scale 

Sen operating in the district produced more than 200 fine ounces 

of gold. 

In the Bull Run district virtually all the gold produced in 1936 
came from the property operated by the Record Gold Mining Co. 
The company ore was amalgamated and floated, and the concen- 
trates were shipped to & smelter; 100 feet of sinking were done at the 
property dun the year. In addition to the lode output of the dis- 
trict & little gold was reported from small-scale placer mines. 

In the Connor Creek district & number of small placer operators 
were reported at work during 1936. 

In the Cornucopia district the Cornucopia Gold Mines had a larger 
output in 1936 than any lode mine in Oregon. Of the material 
treated at the two flotation mills (300-ton and 100-ton) of the company, a 
little over one-third was ore and the remainder old tailings; the result- 
ing concentrates were shipped to a copper smelter. Most of the value 
was gold, but silver contributed substantially to the mine revenue and 
copper brought & smaller return. Development work during the year 
was reported as 15,000 feet, including completion of the 6,000-foot 
Coulter tunnel giving access to the deeper ore bodies. 'The mine and 
mill employed an average of 125 men throughout the year. Almost 
all the other output of the district came from placer operations, the 
largest of which was Ingram Placers, Inc., on Pine Creek, a drift mine 
working a glacial channel. 

In the Cow Creek district in 1936 the Harrison Gold Dredging Co. 
worked creek gravel with a power shovel and washing plant. 

In the Cracker Creek district gold ore was shipped in 1936 from the 
Golconda and the Argonaut properties. 

In that part of the Greenhorn district extending into Baker from 
Grant County several producers in 1936 were reported. 

In the Mormon Basin district placer mining was active in 1936. 
The leading producer was the Pioneer Gold Dredging Co. which 
worked the Clarks Creek placer; this company operated an electric 
dredge of the connected-bucket type, having & capacity of 4,000 cubic 

ards per 24 hours. A small output was reported from the Dry 

orseshoe drift mine. The Rye Valley placer on Dixie Creek was 
worked by hydraulicking. The aggregate output of small producers 
in the district was substantial. 

In the Rock Creek district! the Highland and the Baisley-Elkhorn 
properties were the leading producersin 1936. At the former ore was 
tente by flotation, and at the latter crude gold ore was shipped for 
smelting. 

In the Sparta district the Gem of Sparta mine was the leading pro- 
ducer in 1936; it was operated part of the year by the Sparta Gold 
Mining Co. and later by the Gem Cooperative, a’group of seven men. 
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Development work was reported at the Macy mine and at the Gold 
Ridge claims. | 

In the Sumpter district the Mountain View property was the most 
productive lode-gold mine in 1936. The importance of the district, 
however, is due to its placer output. The leading producer was the 
Sumpter Valley Dredging Co., which operated an electric dredge of 
the connected-bucket type, having a capacity of 8,000 cubic yards per 
24 hours. An average of 23 men was employed at the property 
throughout the year. The material worked was described as lake-bed 
gravel. A dry-land dredge at the Harris placer produced placer gold. 
In addition, a large number of small placer operators reported output. 

In the Virtue district White Swan Gold, Inc., working the White 
Swan mine, was the outstanding producer in 1936. The company 
mined gold ore and treated it by amalgamation. 

In the Weatherby district a number of operators made small outputs 
of gold in 1936 from both lode and placer mines, and considerable 
development work was done. 

Grant County.—In the Canyon district the principal output in 1936 
was placer gold. Ferris & Marchbank, the leading producer, operated 
a dragline dredge. The plant capacity was 6,000 cubic yards per 24 
hours; the dragline used Diesel-electric power and the washing plant, 
Diesel power. An average of 24 men was employed at the property 
throughout the year. The Monarch Gold Dredging Co., another 
large operator, used a floating dredge of the connected-bucket type, 
having a daily capacity of 3,000 cubic yards; an average of 13 men was 
employed most of the year. Other operations in the district included 
both lode and placer mines. 

In the Granite district gold was the principal metal produced in 
1936; it came from both lode and placer properties. The most pro- 
ductive mine, the Hope placer on Bull Run Creek, was worked by a 
gasoline-powered dry-land dredge with dragline excavator and a 
washing plant mounted on skids. An average of 5 men was employed 
during the 5 months that work was carried on. 

In the Greenhorn district the Ben Harrison mine, worked by the 
Campbell Mining Co., was the leading producer in 1936. The com- 
pany built a 100-ton flotation mill which began operating May 1; 
during the construction period the old mine was reopened. Material 
treated during the year was approximately three-fourths ore and one- 
fourth old tailings; revenue recovered came largely from gold, but 
silver was a very important byproduct. About 800 feet of develop- 
ment work were done during the year. The Red Bird mine started 
operations late in 1936 and produced a small quantity of gold ore which 
was amalgamated. Several other small lode and placer operations 
were reported in the district; one of the more important was the 
Vinegar Creek placer, where 8,000 cubic yards of bench gravel were 
hydraulicked. 

On the North Fork of John Day River a gasoline shovel and 
dry-land washing plant were used in 1936 on 6,000 cubic yards of 
auriferous gravel. 

In the Quartzburg district a number of small lode- and placer-gold 
mines were worked in 1936. 

In the Susanville district in 1936 the Timms Gold Dredging Co. 
operated an electric dredge of the connected-bucket type, having 
a capacity of 2,000 cubic yards per day; an average of 17 men was 
employed after operations were begun in March. 
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Other counties.—Virtually all the rest of the output from eastern 
Oregon in 1936 came from mines in Harney and Malheur Counties, 
but very small outputs were reported from Morrow, Umatilla, Union, 
and Wheeler Counties. 

WESTERN OREGON 


Coos and Curry Counties.—Placer gold was reported produced in 
1936 in the Agness and Johnson Creek districts in Coos County and 
the Chetco, Gold Beach, Mule Creek, Port Orford, and Sixes districts 
in Curry County; the output from neither county was large. The 
largest producer was the property at Cape Blanco in Curry County, 
operated by Dorothy Faris and associates who worked beach sand b 
sluicing and produced important quantities of platinum and osmirid- 
ium along with the gold. 

Douglas County.—In the Riddle district in 1936 the Silver Peak mine 
started operations in July and made a number of shipments of copper 
ore containing gold and silver; at the Huckleberry group mine oper- 
ations resulted in free-milling ore which was amalgamated for gold; 
and several other lode mines reported smaller output, as well as pros- 
pecting and development work. Placer mining in Douglas County 
was most active in the Coffee Creek, Cow Creck, Drew Creek, Green 
Mountain, and Myrtle Creek districts; much of the output came from 
small operators who sold their products through local gold buyers. 

Jackson County.—In the Ashland district the Ashland mine was 
among the 10 leading lode mines of the State in 1936 in tonnage pro- 
duced and in gross value of recovery therefrom. The principal value 
was gold. The mine was operated throughout the year and the mill 
during the last 9 months. An average of eight men was employed, 
and mine development comprised 250 feet of new work and 2,000 feet 
of shaft and level reclamation following unwatering of the lower levels. 

In the Elk Creek district the chief operations in 1936 were at the 
Al Sarena mine and the Rhyolite mining claim; at both properties 
the principal product was gold. 

In the Gold Hill district several mines produced gold during 1936. 
The largest lode operation was at the Sylvanite mine, but the bulk of 
the district output came from placers. The Charles W. Kitts placer 
propery was worked during the early weeks of 1936 by Rogue River 

redgers, Inc.; the equipment, a dragline dredge, lay idle some 
months until work was resumed under different management in 
August. Several other small operations were reported, and more 
than 600 fine ounces of gold were sold, by small-scale miners working 
the creeks, to gold buyers serving the district. 

In the Jacksonville district the Opp mine, the largest lode operation 
in western Oregon in 1936, was worked by the Pacific States Mines, 
Inc. The company had an average of 24 men working from the first 
of the year until operations ceased at the end of August. The ore 
was treated by flotation; the resulting concentrate, the principal value 
in which was gold, was shipped to a smelter. The leading placer 
mine in the district was the Alaska of Oregon worked by the Alaska 
of Oregon Mines Co., which had a stationary washing plant with a 
capacity of 1,200 cubic yards per day; the gravel was delivered to the 
plant by trucks loaded by a steam shovel. Production was reported 
to have been incidental to testing work. There were à number of 
other small operations, both lode and placer, in the district, and small- 
Ge Ce selling through local gold buyers produced 300 ounces of 

ne gold. 
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In the Upper Applegate district & number of small lode and placer 
operations were productive in 1936. One of the largest was that at 
the Mountain Home drift mine, where an average of five men was 
employed during the first 6 months of the year. ore than 200 fine 
ounces of gold were sold by small-scale miners in the district through 
local gold pet 

Josephine County.—In the Althouse district, although there were 
several operators in 1936, most of the gold was recovered by hydraulick- 
ing at the Independence mine. 

a the Galice district the largest: operation in 1936 was that of the 
H. & M. Development Co., Inc., at the Oriole mine. Some old tailings 
were cyanided at the Bunker Hill mine, and production of gold ore was 
reported at the J.C. L. mine. The largest placer output in the district 
came from hydraulicking at the Old Channel mine, where three giants 
under 375 feet of head worked during the early months of the year. 
The Dean & Dean property &lso was worked by the hydraulic method. 
Placer operations throughout the district, however, were curtailed by 
the drought, which caused a serious shortage of water for minin 
purposes. Over 300 fine ounces of gold produced in the district passe 
through the hands of local gold buyers. 

In the Grants Pass district a number of small operations in 1936 
were reported. The total output of gold by small-scale miners selling 
through gold buyers exceeded 400 fine ounces. 

In the Greenback district the largest lode-mine operation in 1936 
was that of the Finley-McNeil Co. at the Greenback mine; the com- 

y employed an average of 10 men during the latter half of the year. 
old ore was treated in a 10-stamp mill, and 270 feet of development 
work were done. The largest mining operation in the district and one 
of the largest in the State was that of the Rogue River Gold Co., 
which operated an electric dredge of the connected-bucket type, 
having & capacity of 5,000 cubic yards per 24 hours; the company 
employed an average of 20 men at the dredge, exclusive of labor 
contracted to clear the land for mining. Carlson & Sandb 
operated a dragline dredge on Coyote Creek for a short time coward 
the close of the year but later moved their equipment to California. 
Hydraulicking at the Blue Channel, Columbia, Forsythe, and H. K. 
Miller properties accounted for much of the remaining placer output of 
the district, and more than 150 fine ounces of gold produced by small- 
scale miners were sold through local gold buyers. 

In the Illinois River district a number of small lode and placer 
RE accounted for the output in 1936; almost 300 fine ounces 
of gold were produced by very small operators, who sold their product 
through gold buyers. 

In the Lower Applegate district the largest lode producer in 1936 
was the Humdinger group; gold ore was mined and was treated in the 
5-stamp amalgamation mill. The largest placer producers of the 
district were the Horsehead and the Oscar Creek mines. Over 100 
fine ounces of gold were credited to small operators selling through 
local gold buyers. 

In the Waldo district the Rainbow mine was the leading lode-gold 
prance in 1936. At the Esterly mine, formerly known as the 

ano de Oro, gravels were hydraulicked. A stationary washing 
plant, to which gravel was delivered by power shovel and trucks, was 
worked at the Leonard mine during the spring months. At the 
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Property of the Waldo Placer Mining Co. gold was recovered by 
y icking from January to April. Almost 150 fine ounces of gold 
po in the district by very small operators were sold through 
ocal gold buyers. 

Lane County.—The only mining of importance in Lane County 
during 1936 was in the Bohemia district; the ore produced in the 
county was complex and contained gold, silver, copper, lead, and 
zinc. The Musick mine operated by the Minerals Exploration Co. 
was the leading mine in the district and one of the large mines of the 
State; most of the ore produced was treated by amalgamation and 
flotation, and both copper-lead and copper-lead-zinc concentrates 
were shipped for smelting. Smaller outputs were reported from the 
Evening Star and the Noonday mines. Construction and develop- 
ment work were carried on throughout the year at the property of the 
Bohemia Gold Mines, Inc. 

Other counties.—The rest of the output from western Oregon in 1936 
came from Lincoln and Linn Counties. 
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Metal mines in South Dakota produced 586,353.40 fine ounces of 
gold and 144,448 fine ounces of silver in 1936 compared with 567,230.20 
ounces of gold, 151,047 ounces of silver, and 7,000 pounds of recover- 
able lead in 1935. The production of gold in 1936 was the highest 
in any year on record id was exceeded in continental United States 
only by that of California; however, the producing area in South 
Dakota is much less than in California, comprising only parts of the 
three southwestern counties—Custer, Lawrence, and Pennington—in 
what is known as the Black Hills. As usual, the bulk of the output 
came from the famous Homestake mine, at Lead, Lawrence County, 
the largest producer of gold in the United States. Increased produc- 
tion by the Portland-Two Johns-Ajax group at Trojan and the Mait- 
land group in the Maitland district, both also in Lawrence County, 
contributed substantially to the gain in the State total yield of gold. 
There were nine other producing lode mines in South Dakota in 1936. 
Placer operations yielded 346.80 fine ounces of gold in 1936 compared 
with 936.86 ounces in 1935. 

The total production of gold, silver, copper, and lead (in terms of 
recovered metals) in South Dakota from the beginning of production 
in 1875 to the end of 1936, as compiled by Chas. W. Henderson, has 
been 17,055,717 fine ounces of gold, 8,530,474 fine ounces of silver, 
195,691 pounds of copper, and 575,313 pounds of lead. 

C ion of value of metal production.—' The value of metal produc- 
tion herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per 
ounce, the yearly average weighted United States Government price '; 
and in 1935 and 1936 at $35 per ounce, under authority of the Gold 
Reserve Act of January 31, 1934. The silver price in 1932 and 1933 
is the average New York price for bar silver; in 1934, the Treasury 
buying price ($0.64646464-+ per ounce) for newly mined silver; and 
in 1935 and 1936, the yearly average weighted Treasury buying price 
for newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 

! The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 


per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S. Government 
uctuating price of gold ín 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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Prices of gold, silver, copper, lead, and zinc, 1988-86 


1 $20.671835. 3 $0.64040404. 


Mine production of gold, silver, and lead in South Dakota, 1932-36, in terms of 
recovered metals ! 


Gold (lode and Silver (lode 
Mines producing placer) and placer) Lead 


Year 


Lode | Placer | Total 


ponte | —— Qd! [e | ee | eee | eee | come | meee | ee 


1 For total production of gold ond silver in South Dakota, by years, see Mineral Resources, 1913, pt. I 
al De 42: Neie Resources, 1922, pt. I, p. 194; and subsequent volumes of Mineral Resources and Minerals 


Gold and silver produced at placer mines in South Dakota, 1982-36, in terms of 
recovered metals 


Gold Silver 
Year ——————— |J ————————— — —— —| Total value 
Fine 
Fine ounces Value Se Value 
lr EE 1, 095. 16 $22, 639 85 $24 $22, 663 
0 ote A cee ee icd. 1, 269. 75 32, 455 97 34 32, 489 
1034 A A ee 1, 080. 20 37, 753 85 55 37, 808 
A A 2zl9&zl 936. 86 32, 790 103 74 32, 864 
ENK eet Seier tecetecees 346. 80 12, 138 31 24 12, 162 


Gold and silver produced at placer mines in South Dakota in 1936, by counties, in 
fine ounces, in terms of recovered metals 


Sluicing and hydraulic Dry-land dredges ! Total 
County —————— ————— 


Silver 8llver 


mmo» mm e mm op H -— mm e e oe ee ae om o 


Ëch | a A 


1 Dragline and power-shovel excavators with sluices or special amalgamators. 
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MINING AND METALLURGIC INDUSTRY 


All the ores mined in South Dakota in 1936 were dry gold ores, 
comprising 1,383,929 tons treated by amalgamation followed by 
cyanidation of sands and slimes, 155,652 tons by cyanidation only or 
by roasting followed by cyanidation, 9,521 tons by amalgamation 
only, and 44 tons (yielding 104.69 ounces of gold and 21 ounces of 
silver) shipped crude to smelters. Operating details at both lode and 
placer mines are given in the following review by counties. 


METALLURGIC RECOVERY 
Gold and silver bullion produced at mills in South Dakota by amalgamation, 1932-86 


Gold in Silver in | Quicksilver 
Year Ore treated bullion bullion used 
Short tons Fine ounces |Fineounces| Pounds 

A EEN 1, 402, 275 310, 637. 81 12,039 7, 633 
MGS A Mate tat hat een Shek A ea rh i State, 1, 432, 555 328, 449. 02 71, 085 29, 410 
Kr MM CEDERE 1, 441. 052 310, 941. 73 58, 086 9, 663 
nt p M MEE rcc 1, 382, 774 335, 553. 97 75, SAS 15, 550 
1830.25 2: cama EE 1, 393, 450 330, 052. 08 66, 585 15, 093 


Gold and silver bullion produced at mills in South Dakota by cyanidation, 1932-36 


Material treated . | 
Gold in but, | Silverin | Sodium 


Year SE ad EMEN |: bullion | cyanide 
lion product S 
Crude ore Sands a Total product used ! 


1939 cuc aw tee DE 1, 396, 330 | 1,396, 330 168, 561. 00 50, 166 437, 773 
ns ACH A 1,430. 738 | 1,430,738 182, 685. 00 53, 335 447, 172 
E Lco este bx PCT me E 79,617 | 1,432,045 | 1,511,062 174. 097. 04 41, 57 619,724 
IN o a 101,431 | 1.380.128 | 1, 484, 559 230, 653. 47 73, 558 686, 625 
AAA te mes PEE 155, 652 | 1,382,676 | 1,538,328 255, 849. 83 77,811 3 749, 923 


1 In terms of 96- to 98-percent strength. ` 

? Actually 1,495,883 pounds of cyanamid (49-percent strength) and 1,981 pounds of sodium cyanide (96- 
to up rd strength); cvanamid reduced to SE of 96- to 98-percent strength to conform with earlier 
use of figures for high-strength NaCN and KCN. 


REVIEW BY COUNTIES 
CUSTER COUNTY 


Mine production of gold and silver in Custer County, S. Dak., 1932-36, in terms of 
recovered metals 


Mines producing 


Silver 
Year n Ore Gold (lode and placer) | (lode and | Total value 

Lode Placer placer) 

Fine 

Short tons | Fine ounces ounces 
N BELE, Soe tee Sees EE BD EE 607. 81 $14, 425 50 $14, 439 
1933. 2122222222209 let ce 52 |t cess 893. 63 22. 841 57 22, 861 
A A EAE GE 44 |..........-- 528. 81 18, 482 34 18, 504 
IA 2.2. 222-21 2 34 120 468. 85 16, 410 35 16, 435 
(HK EE DEE Sl cias 140. 29 4, 910 9 4, 917 


Dr. C. Palmer operated equipment comprising a dragline, portable 
trommel screen, and sluices from July 15 to November 30, 1936, at 
the Kidwell property on French Creek one-half mile west of Custer; 

153336—31— —33 
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3,000 cubic yards of overburden were removed and 1,500 yards of 
gravel treated. John Ross operated a three-quarter-yard dragline 
excavator, portable revolving screen, and sluice box intermittently 
from May 15 to July 5 at the Dickey placer 5 miles northwest of 
Custer; between 6,000 and 8,000 cubic yards of gravel were treated. 
'These two operators produced most of the output of gold from Custer 
County in 1936; the remainder was recovered on French Creek by 
individuals with sluices, rockers, and pans. Fewer persons tried to 
earn a living by small-scale placer mining in the county in 1936 than 
in any year since 1930. 

No production was made from lode mines in Custer County in 1936. 


LAWRENCE COUNTY 


Mine production of gold, silver, and lead in Lawrence County, S. Dak., 1932-86. in 
terms of recovered metals 


Mines produc- 
ing Silver 
Year ll Ore Gold (lode and placer) Code 2 Lead | Total value 
] placer 
Lode | Placer 
Fine 
Short tons | Fine ounces ou Pound. 
1932.. ....------- 3 17 1, 409, 211 | 479, 90 | $9, 908, 029 126, 103 7 $9, 
hsc E 3 21 1, 432, 285 | 511, 289. 36 | 13, 068, 556 125, 340 |.......... 13, 112, 425 
1934. ............ 4 43 1, 520, 578 | 485, 223. 18 | 16, 958, 550 99, 680 |.......... 17, 990 
1935............- 6 30 1, 486, 274 | 566, 1 19, 816, 813 150, 040 7, 000 19, 925, 581 
E 2nd 5 11 539, 409 | 585, 379.74 | 20, 488, 291 144, 253 |.........- 20, 600, 015 


Homestake mine.—The Homestake mine and mills were operated 
continuously in 1936. The new 5,000-foot, three-compartment, 13- 
by 19-foot Ross shaft, begun in December 1932 and first placed in 
service to the 2,750-foot level (2,900 feet below the skip dump) in 
November 1934, had been completed and steel-timbered to 30 feet 
below the 3,800-foot level by the end of 1936 and was operated to the 
3,800-foot level. Other development work done in the mine during 
1936 comprised 24,594 feet of drifts, 11,759 feet of raises, and 10,215 
feet of diamond drilling. Part of the ore produced during the year 
was hoisted through the Ellison shaft, where the primary crushing 
plant is underground ; ore handled through the Ross shaft was crushed 
in the new crushing plant on the surface at the shaft. 

For treatment the ore is moved by a rail tramway from the hoists 
to the South mill, which has a capacity of 3,900 tons per 24 hours. 
Here the ore is further reduced by stamps and fed to rod mills in closed 
circuit with Clark-Todd amalgamators for primary grinding and to 
ball mills and pebble mills in closed circuit with Clark-Todd amalga- 
mators for secondary grinding. The copper amalgamation plates, 
for many years an integral part of the mill equipment, have been 
gradually replaced by the Clark-Todd amalgamators, but & few were 
still in use in 1936. Classification is done partly in the South mill 
but is finished in cyanide sand plant No. 1 and cyanide sand plant 
No. 3. In plant No. 3 part of the tailings from the South mill are 
classified and further ground in ball mills in closed circuit with Clark- 
Todd amalgamators. The sands are treated by cyanide leaching, 
and the slimes are thickened and sent to the slime plant at Deadwood 
for further treatment. In plant No. 1 a partly classified sand portion 
of the tailings from the South mill is separated by cone classification 
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into sand and slime fractions. In this plant the sands are leached, and 
the solutions from both this plant and the No. 3 plant are precipitated. 
Slimes are piped to the slime plant at Deadwood, which accomplishes 
cyanidation of the slimes from both plants. Precipitation is by 
the Merrill-Crowe process. Silver is parted from the gold in the 
company refinery, and virtually pure metals are shipped to the mint. 

Ore from the Homestake mine to the company mills totaled 1,383,- 
929 tons in 1936, an increase of 4,766 tons over 1935, and revenue from 
the sale of gold-silver bullion and a small quantity of assay laborato 
slag was $19,506,534.78—$315,521.59 more than in 1935. Dividend 
paid in 1936 were $9,041,760. From 1876 to 1936, inclusive, this 
mine yielded bullion and concentrates that brought a cash return of 
$321,508,038 after freight, express, insurance, mint, and smelter cht ze 
were deducted; the company has paid $97,062,202 in dividends. . 

The annual report of the general manager of the Homestake Mining 
Co. for the year ended December 31, 1936, says: 

Operations in all departments during 1936 were normal. Production from the 
mine was slightly larger than in the preceding year &nd gross income for gold and 
silver produced set a new record. 

'T he mine, treatment plants, and other surface plants are in excellent condition. 
It is expected that production for 1937 will be approximately the same as in 1936. 

'T here are 311,921 tons of broken ore remaining in shrinkage stopes. 

The reserve of developed ore is 15,270,968 tons. 

The Ross shaft is completed and steel installed to 30 feet below the 3,800-foot 
level. The large cage was operated to that level on the last day of the year. 

The No. 2 winze was completed to the 4,100-foot level with & 34-foot sump. 
Main drifts on the 4,100-foot level were driven 2,101 feet. 

The Ross compressor plant, to replace that at the B & M shaft and to provide 
added capacity, is nearly completed. It will be in operation in February 1937. 

Precipitation during 1936 was the lowest on record. As a result, power from 
the hydroplants was very low. But operations were not hampered because of 
ample capacity at the Kirk power station. 

In the passing of Mr. B. C. Yates, general manager since 1918, everyone in the 
organization lost a good friend and wise leader. His loss is keenly felt. 


Ore milled, receipts, and dividends, Homestake mine, 1932-86 ! 


Receipts for bullion product 


Year Ore milled |———————— — — — ——| Dividends 
Total Per ton 
Short tons 
EE ee Ee 1, 401, 593 | $9, 911, 858. 40 $7. 0719 $2, 662, 206 
J e a EE EE LE. 1, 432, 195 12, 900, 316. 78 9. 0074 3, 767, 400 
ipo EDMOND 1,4 92 16, 515, 684. 14 11. 4637 7, 534, 800 
10d. coladedowescERe beue a o sua i aite 1, 379, 163 19, 191,013. 19 13. 9150 14, 064, 960 
19360 EE 1, 383, 929 | 19,500, 534. 78 14. 0950 9, 041, 760 


1 From 1876 to 1936, inclusive, this mine yielded bullion and concentrates which brought $321,508,038 and 
paid $97,062,202 in dividends. 


Other mines.—At Trojan the Bald Mountain Mining Co. operated 
its all-sliming cyanide plant at an average daily rate of 306 tons for 
365 days in 1936 on ore extracted from its Portland-Two Johns-Ajax- 
Alaska-Dakota group and some custom ore. The ore is loaded into 
1X-ton cars in the mine and raised by rail tramway through an incline 
to the surface; the cars then travel by gravity downgrade to the 
mill 4,200 feet from the mine. The company did 1,875 feet of develop- 
ment work in the mine during the year and completed the installation 
of three additional thickeners and & vacuum pump to raise the 
capacity of the mill from 250 to 325 tons per 24 hours. 
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In the Maitland district the Canyon Corporation operated the 
Maitland mine and 110-ton roasting and cyanidation mill continuously 
in 1936. The mill treated an average of 102 tons daily for 365 days. 
The ores are refractory sulphide ores, commonly known as blue ores— 
gold in a siliceous dolomite gangue with pyrite and some undetermined 
arsenic mineral. The mine is opened by a vertical shaft with stations 
at the 220- and 320-foot levels. Development work done in 1936 
totaled 2,348 feet. Additions to the mill in 1936 included & 30-foot 
Dorr thickener, 22-foot agitator, and Dorrco pump. 

At the Clover Leaf property in the Bear Butte district, the Anaconda 
Mining & Milling Co. completed the unwatering of the seventh level 
and operated a section of the old 60-stamp mill intermittently after 
May 1936. The ore was amalgamated on plates, and the tailings were 
stored for treatment in & proposed new cyanide unit, on which con- 
struction was begun before the end of the year. 

In the Two Bit district, the Monarch mine, which had been a con- 
tinuous small-scale producer since 1932, was closed in September 1936 
because the operator ran out of ore. The mine is equipped with a 
25-ton cyanide mill. 

Placers in Lawrence County yielded 69.40 fine ounces of gold in 
1936, part of which was recovered during a short working period b 
an operator on Whitewood Gulch using a dragline and sluices. Sm 
ind dou operators reported a shortage of water for panning and 
sluicing. 

Activities reported at nonproducing properties in Lawrence County 
in 1936 were development work and repairs at the Gilt Edge, Minne- 
sota, and Golden Crest and sampling at the Golden Reward. 

Considerable diamond drilling was done by the Black Hills Minin 
Corporation, optionee of & property about 4 miles southeast o 
Deadwood. 

PENNINGTON COUNTY 


Mine production of gold and silver in Pennington County, S. Dak., 1932-36, in 
terms of recovered metals 


Mines producing 


Gold (lode and Silver (lode 

Year Ore placer) and placer) Total value 
Lode Placer 
ne 

Short tons| ounces Fine ounces 
1019 e AE e 5 120 338. 87 $7, 005 $7,017 
E E 1 142 270 220. 78 5, 643 20 650 
y eege 4 171 91 366. 98 12. 826 27 12, 843 
Ii o 7 1 1 566. 69 19, 834 19, 556 
IO cia case 7 110 9, 737 833. 3 29, 168 186 29, 312 


In 1936 the King of the West Mining Co. completed a 50-ton 
all-slime cyanide semicountercurrent decantation plant at its King of 
the West mine on the head of Smith Gulch about 4% miles southwest 
of Rochford. The mine is opened by a vertical shaft 160 feet deep 
with levels at 75 and 150 feet, and by 947 feet of drifts and 375 feet of 
raises; in addition, 3,440 feet of diamond drilling have been done on 
the property. The ore is siliceous, carrying gold and a little silver 
associated with pyrite and arsenopyrite. The mine was operated all 
of 1936; the mill was started July 22 and after completion of test runs ' 
treated a daily average of 38 tons for the remainder of the year. In 
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November a concentrating jig and an amalgam barrel were added to 
äs mill equipment. Bullion recovered was shipped to the Denver 
int. 

The Empire Gold Mines, Inc., did 800 feet of drifting and cross- 
cutting in 1936 at the Golden Slipper mine in the Hill City district 
and installed additional mill equipment consisting of a Denver 
“Sub-A” 6-cell unit, Denver mineral jig, Akins classifier, Wilfley table, 
and amalgamation barrel; & crusher and ball mill had previously been 
installed. Operations during the year were confined mostly to devel- 
opment work and remodeling of the mill, but several lots of amalga- 
mation bullion recovered during testing of the equipment were shipped 
to the mint and some high-grade ore was sold to smelters. The 
Bothwell mine near Rochford was operated under lease in 1936 by 
the Driskill Mining Co. from January 1 to July 6 and by L. F. Thorne 
from July 7 to September 5. The ore was treated in a 10-stamp 
amalgamation mill using steam for power. Gold-silver bullion 
recovered was shipped to the Denver Mint. A 25-ton mill equipped 
with 10 stamps, amalgamation plates, and table was installed at the 
Marigold property in 1936, and test runs were made on ore taken from 
an open-cut. At the Western Bell claim, equipped with a 4-ton 
stamp mill, the two owners continued intermittent small-scale 
operations. Small lots of amalgamation bullion were recovered at the 
Shellerud property and Doctor No. 2 claim, and one lot of gold ore 
was shipped from the Nancy Lee to the Golden Cycle mill at Colorado 
Springs, Colo. 

At the Union Hill group 3% miles northwest of Hill City, the Ceko 
Mining Co. began construction of & 75-ton flotation mill in October 
1936. Other properties under development in Pennington County 
included the Bismarck group, Joe Dollar, Holy Terror, and Three 
Jay—all in the Keystone district. 

Sluicing operations in 1936, chiefly on Castle, Slate, Rapid, and 
Spring Creeks, produced small lots of placer gold, most of which was 
sold to bullion buyers or traded for groceries at stores in the vicinity. 
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Mines in Texas produced, in terms of recovered metals, 613 fine 
ounces of gold, 1,361,459 fine ounces of silver, 53,000 pounds of copper, 
and 935,000 pounds of lead in 1936 compared with 518 ounces of gold, 
1,000, 960 ounces of silver, 28,000 pounds of copper, and 1,043,000 
pounds of lead in 1935. In 1936 the Presidio silver mine of the Ameri- 
can Metal Co. in Presidio County produced the bulk of the State 
gold, silver, and lead; most of the copper was contained in silver ore 
shipped from the Plata Verde mine in Hudspeth County, & substantial 
producer of silver during the year. There were three other producing 
mines and prospects in Culberson and Hudspeth Counties in 1936, 
but their egate output was not large. 

The total production of gold, silver, copper, lead, and zinc in Texas 
(in terms of over metals) from 'the eginning of production in 
1885 to the end of 1936, according to Henderson,! has been 6,098 fine 
ounces of gold, 25,990, 966 fine ounces of silver, 1,419,960 pounds of 
copper, 6,478,126 pounds of lead, and 1,488,474 pounds of zinc. 

Calculation. of value of metal production. — The value of metal pro- 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured ot $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34. 95 per 
ounce, the yearly average weighted United States Government 
price’; and in 1935 and 1936 at $35 per ounce, under authority of the 
Gold Reserve Act of January 31, 1934. The silver price in 1932 and 
1933 is the average New York price for bar silver; in 1934, the Treasury 
buying price ($0.64646464+ per ounce) for newly mined silver; and 
in 1935 and 1936, the yearly average weighted Treasury buying price 
for newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 

! For production from 1885 to 1927 and prices used in calculating values see Mineral Resources, 1927, pt. I, 
pp. 477-478. See also Minera] Resources, 1914, pt. I, p. 236. 
2 The Treasury from Feb. 1, 1934 through ‘December 1934 has calculated all gold, old and new, at $35 


per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S. Government 
fluctuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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Prices of gold, silver, copper, lead, and zinc, 1932-36 


Year Gold Silver Copper Lead Zinc 


—— — — | —MOO | ————— | ———M | —————— | MM —A 


Per fine ounce| Per fine ounce| Per pound Per pound Per pound 
1 $20. 67+ $0. $0. 063 $0. 030 $0. 030 


1932- fino oes eae Meee eras $20 282 . 

Nee aere 25. 56 . 350 064 . 037 . 042 

OSM A A 34. 95 2, 6464 . 080 . 037 . 043 

iio) PR An 35. 00 . 71875 . 083 . 040 . 044 

1096... ccce coe bad. 35. 00 . 7745 . 092 . 046 . 050 
! $20.671835. 3 $0.64646404. 


MINE PRODUCTION 


Mine production of gold, silver, copper, and lead $n Texas, 1932-36, in terms of 
recovered metals 


Silver Copper Lead 


Total 
value 


Fine 
öunces Value | Pounds | Value | Pounds | Value 


—— | oo | ——À | €——— ———— | MM | eee | ee | | ————S 


1, 422 $401 7, 000 $1, 020 $2, 041 
160 96 2, 000 222 406 

854, 442 | 552,367 | 29,000 | 2,320 | 719, 28, 603 | 593, 828 
23, e i 41,720 | 781. 614 


: 1,000, 960 | 719, 440 
613. 00 | 21,455 |1, 361, 459 |1, 054, 450 | 83, 4,876 | 935,000 | 43,010 |1, 123, 791 


Mine production of gold, silver, copper, and lead in Texas in 1936, by counties, in 
lerms of recovered metala 


Mines 
Ore (short | Gold (fine | Silver (fine| Copper Lead 
County dod tons) ounces) ounces) | (pounds) | (pounds) 
Culberson and Hudspeth....... 4 6, 491 12. 43 119, 854 53, 000 20, 000 
Presidio. ....................... 1 98, 499 600.57 | 1,241,605 |............ 915, 000 
5 104, 090 613. 00 ], 361, 459 53, 000 935, 000 
Total, 1038 ooo. 14 72, 222 518.00 | 1, 000, 960 28, 000 1, 043, 000 


SMELTING AND REFINING PLANTS IN TEXAS 


Custom smelters of the American Smelting & Refining Co. in Texas 
furnished a market for ores and concentrates from eight western 
States in 1936. The copper and lead plants at El Paso treated gold, 
silver, copper, and lead ores and concentrates from Arizona, New 
Mexico, and Texas and lead ore in bond from Mexico. At the end 
of 1936 the copper works consisted of two reverberatories, with a total 
annual capacity of 600,000 tons of ore, and three converters; the lead 
plant was equipped with three furnaces having a total annual capacity 
of 200,000 tons. Both plants were operated intermittently in 1936, 
but increasing prices for base metals late in the year permitted con- 
tinuous operation of both plants to be resumed early in 1937. The 
reopening in January 1937 of the Chino copper mine (idle since 
October 1934) at Santa Rita, N. Mex., and its large concentration 
mill at Hurley, N. Mex., was the most potent factor affecting the 
operations at the copper plant, where Chino copper concentrates are 
treated on toll. Natural gas for fuel was introduced in these plants 
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in 1930. In 1936 the American Smelting € Refining Co. natural- 
gas-retort zinc-smelting plant at Amarillo treated zinc ores and con- 
centrates from Arizona, Oolorado, Idaho, Montana, Nevada, New 
Mexico, and Utah. Data on the number of retorts in service in 1936 

are not available, but published in Minerals Yearbook, 1935, 
age 113, show that the plant was equipped with 6,400 regular 
orizontal retorts in 1934. 

In October 1936 a new natural-gas, horizontal-retort zinc smelter 
was completed and placed in operation 5 miles northeast of Dumas, 
Moore County, by the Illinois Zinc Co., which transferred its smelti 
activities from Peru, Ill., to take advantage of the low-cost Steet 
gas available in Texas. During the period of operation in 1936 the 
company treated lead-free zinc concentrates from the Peru mill at 
Deming, N. Mex., operated by its subsidiary, the Peru Mining Co. 

The Nichols electrolytic copper refinery at El Paso treats copper 
anodes produced at the Arizona smelters of the Phelps Dodge Cor- 
poration. The plant is operated by the Nichols Copper Co., which 
since 1934 has been a unit of the Phelps Dodge Corporation. The 
rated yearly capacity is 100,000 tons of anodes,* but the plant was not 
operated at full capacity all of 1936; however, it was being run at 
capacity in April 1937. Natural gas has been used for fuel since the 
beginning of operations the latter part of January 1930. 


MINES REVIEW BY COUNTIES 


Culberson and Hudspeth Counties.—The Plata Verde mine in Hud- 
speth County, in the Van Horn Mountains 14 miles by road southwest 
of Van Horn, yielded most of the ore shipped from Culberson and 
Hudspeth Counties (output combined) in 1936. The ore is a siliceous 
silver ore (chiefly chlorides) containing a little copper (malachite) 
and occurs in a shear zone in sandstone 30 feet wide, striking north 
and south and dipping 48° to 50° to the west. Several thousand tons 
of ore were shipped to the El Paso smelter in 1936 from an open 
stope 100 feet long and embracing the full 30-foot width of the zone. 
Other development work done at the mine in 1936 and to April 14, 
1937, comprised deepening to 165 feet an existing 130-foot shaft 
north of the stope, crosscutting 58 feet, and raising 35 feet. South 
of the open stope is an old timbered incline extending 246 feet west- 
ward following the dip of the zone. 

From the Hazel mine in Culberson County, in the south end of 
the Sierra Diablo Range 16 miles northwest of Van Horn, lessees 
shipped several cars of silver-copper ore obtained during intermittent 
gouging and clean-up operations. Development work was done at 
the Pecos mine in the same district, and surface work and surveying 
were done at the Black Shaft a few miles southwest of the Hazel but 
in the Allamoore district in Hudspeth County. The old Caruthers 
mine in Hudspeth County, near the highway 6 miles west of Sierra 
Blanca, was operated intermittently in 1936 and yielded between 50 
and 100 tons of lead-gold-silver smelting ore; the other output from 
the Sierra Blanca district was one lot of silver-lead ore shipped from 
a prospect to the E] Paso smelter. 


3 Marble, E. R., Natural-Gas Firing at El Paso Smelting Works: Min. and Met., October 1930, pp. 


‘ Robie, E. H., A Trip Through the New Nichols Copper Refinery at El Paso, Tex.: Eng. and Min. 
Jour., vol. 129, January 1930, pp. 5-10; Furnace and Casting Equipment of the New Nichols Refinery: 
Eng. and Min. Jour., vol. 129, snuary 1930, pp. 73-76. 

Pel: F. R., and Harloff, C. 8., El Paso Refinery of the Nichols Copper Co.: Min. and Met., October 
» Pp. 459-465. 
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Presidio County.—The American Metal Co. of Texas operated ite 
mill at Shafter for 365 days in 1936 at a daily average of 270 tons on 
ore from its Presidio mine. The mine is opened by two vertical shafts, 
one 400 feet and one 700 feet deep, and six levels and stopes aggre- 
gating about 50 miles of underground workings. In all, 7,406 feet of 
drifts, raises, and crosscuts were driven and 21,300 feet of diamond 
drilling done in 1936. The ore is found as a replacement of limestone 
beds and is oxidized, the principal mineral being silver chloride, 
associated with argentite, cerargyrite, galena, anglesite, and cerussite. 
The ore hoisted through the west shaft is transported by rail tramway 
to the east shaft, where it is transferred to a 1-mile aerial tramway 
which conveys the ore from both shafts to the mill. The ore 1s then 
erushed to one-quarter inch and is ground to minus 65-mesh in a ball 
mill. The product is tabled for lead recovery and cyanided for gold 
und silver recovery. The lead concentrates and silver precipitates 
are shipped to the Carteret (N. J.) smelter. Electric power for the 
mill is obtained from a 1,200-horsepower Diesel plant. 


Production of silver from the Presidio mine,! 1885-1936 3 


Silver content of mill 
Mill heads heads (ounces) Recovery of silver 
Period 
(short tons) 
Per ton Total Percent Ounces 
1885-1912 oo seek eee e esci Ear. 450, 000 25. 84 11, 628, 000 81. 68 9, 497, 750 
1013-20 AR T MORS 720, 000 12,00 8, 640, 000 83. 66 7, 228, 224 
1027 AA eee eos 48, 190 22. 87 1, 102, 105 91. 41 3 1, 007, 434 
4078 A E AE E A AA 57,475 23. 17 1, 331, 696 91. 04 1, 212, 340 
js M TRE 54, 644 19. 74 1, 078, 673 90. 30 974, 049 
Total, 1885-1929. .............- 1, 330, 309 17. 88 23, 780, 474 83. 77 19, 019, 797 
1 uer ua dUacaac c Qu 24, 085 16. 09 401, 926 88. 79 3 356, 854 
hie EE 46, 653 19. 70 919, 064 91. 39 839, 936 
M96 EEN 70, 166 15.87 1, 113, 686 87.84 978, 
1938... ino NE ÓN 98, 499 14. 41 1, 419, 371 87. 48 1, 241, 605 
Total, 1885-1936. -............. 1, 570, 612 17. 59 27, 634, 521 84. 45 23, 836, 495 


1 Howbert, Van Dyne, and Gray, F. E., Milling Methods and Costs at Presidio Mine of the American 
Metal Co. of Texas: Am. Inst. Min. and Met. Eng. Tech. Pub. 368, 1930. 

Howbert, Van Dyne, and Bosustow, Robert, Mining Methods and Costs at Presidio Mine of the Amer- 
ican Metal Co. of Texas: Am. Inst. Min. and Met. Eng. Tech. Pub. 334, 1930. 

2 No production in 1931, 1932, and 1933. 

3 Revised figures furnished Apr. 11, 1937, from company records. 
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The output of gold, silver, copper, lead, and zinc from Utah ores 
and gravels in 1936, in terms of recovered metals, was 223,440.00 fine 
ounces of gold, 9,997,645 fine ounces of silver, 252,434,000 pounds of 
copper, 139,772,000 pounds of lead, and 72,384,000 pounds of zinc. 
This output compares with & production in 1935 of 184,759.80 ounces 
of gold, 9,206,329 ounces of silver, 129,515,217 pounds of copper, 
127,019,175 pounds of lead, and 62,213,614 pounds of zinc. There 
were 171 lode mines and 28 placers operating in 1936 compared with 
203 lode mines and 31 placers in 1935. 

Since 1864 the output of the five metals in Utah has been as follows: 
Gold, 7,545,095 fine ounces; silver, 624,421,861 fine ounces; copper, 
5,323,628,251 pounds; lead, 7,579,535,840 pounds; and zinc, 1,175,- 
268,050 pounds. The total value of this output has been 
$1,918,311,009. 

C ion of value of metal production.—The value of metal pro- 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, 
the yearly average weighted United States Government price!; and 
in 1935 and 1936 at $35 per ounce, under authority of the Gold 
Reserve Act of January 31, 1934. "The silver price in 1932 and 1933 
is the average New York price for bar silver; in 1934, the Treasury 
buying price ($0.64646464+ per ounce) for newly mined silver; and 
in 1935 and 1936, the yearly average weighted Treasury buying price 
for newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 

! The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 per 


ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. 8. Government fluctu- 
ating price of gold in 1933 to Jan. 31, 1984, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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Prices of gold, silver, copper, lead, and zinc, 1932-36 


Year Gold Bilver Copper Lead Zine 
Per fine Per fine 
ounce ounce Per nd | Per nd | Per pound 
1$ EEN 1$20.67+| $0. 282 $0.0 063 et, 030 $0. 030 
jo EE 25. 56 . 350 . 064 . 087 . 042 
1086 A E S 34. 95 3. 646+ . 080 . 037 . 043 
1935 SE e eR EU E UE 85. 00 . 71875 . 083 . 040 . 044 
A EE 85. 00 . 7745 . 092 . 046 . 050 
1 $20.671835. 2 $0.64646464. 


Mine production of gold, silver, copper, lead, and zinc in Utah, 1932-86, in terms 
of recovered metals 


Mines producing Gold (ode and placer) | Silver (lode and placer) 
Year | Oo (short | —— ——  — 
Lode Placer Fine ounces Value Fine ounces Value 
¡e usos 86 19 3, 768, 542 | 135,256.35 | $2,795,997 6,962,097 | $1,963,311 
1033: EE 121 21 4, 116, 935 109, 129. 55 2, 789, 351 5, 669, 197 L 984, 219 
1034.............- 190 28 5, 076, 735 136, 581. 52 4, 773, 524 7, 111, 417 4, 597, 280 
1035 acacia 203 31 7. 771, 506 184, 759. 80 6, 466, 593 9, 206, 329 6, 617, 049 
1936............-- 171 28 14, 997, 802 | 223, 444. 00 7, 820, 540 9, 997, 645 4, 743, 176 
Copper Lead Zinc 
Year SS ee eee Total value 
Pounds Value Pounds Value Pounds Value 
1932......-.-.---- 64, 964, 111 | $4,092, 739 |1 $3, 766, 589 | 59, 331, 888 | $1, 779, 957 | $14, 398, 593 
1933.............. 73, 583,130 | 4,709,320 |117, 376, 556 | 4,342,933 | 59, 489, 193 | 2,498, 546 | 16,324, 369 
1034... e 86, 024, 9 6, 881, 994 |116, 153,945 | 4,297 696 | 56, 396, 279 2, 425,040 | 22,975, 534 
Uso C 129, 515, 217 | 10, 749, 763 |127,019, 175 5, 080, 767 | 62, 213, 614 2, 737, 399 31, 651, 571 
1030... iru 252, 434, 000 | 23, 223, 928 |139, 772, 000 | 6,429, 512 | 72, 384, 000 | 3,619, 200 | 48, 836, 356 


Gold.—' The output of recoverable gold in Utah was 223,444.00 fine 
ounces in 1936 compared with 184,759.80 ounces in 1935 and 136,581.52 
ounces in 1934. The average annual output for the decade 1927-36 
has been 184,325.46 fine ounces. Most of the increase in gold in 1936 
over 1935 came from the Bingham or West Mountain district, chiefly 
from copper ore. Copper ore yielded 52.49 percent of the total gold 
in 1936, siliceous ore 35.96 percent, lead-zinc ore 8.83 percent, and 
lead ore 2.64 percent. Most of the gold from copper ore came from 
the Utah Copper Co. mine at Bingham which was, as usual, the largest 
producer of gold in Utah. Of the total gold output in 1936 con- 
centrates of all classes yielded 61.53 percent, crude ore of smelting 
grade 30.41 percent, and bullion from ore to gold and silver mills 
7.99 percent; placer mines yielded only 161.40 ounces. 

Süver.—The output of recoverable silver in Utah was 9,997,645 
fine ounces in 1936 compared with 9,206,329 ounces in 1935 and 
7,111,417 ounces in 1934. The average annual output for the decade 
1927-36 has been 11,363,927 fine ounces. The output of silver from 
each of the three principal mining areas in Utah (Bingham, Park 
City, and Tintic) increased in 1936. Most of the increase in silver 
in 1936 ‘came from lead-zinc ore, the source of 46.91 percent of the 
total. Of the total silver siliceous ore yielded 30.91 percent, lead ore 
11.56 percent, and copper ore 10.62 percent. Concentrates yielded 
57.50 percent of the silver in 1936 and crude ore smelted 42.44 percent. 
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eg a S output of recoverable copper in Utah was 252,434,000 
pounds in 1936 compared with 129,515,217 pounds in 1935 and 
86,024,925 pounds in 1934. The output of copper in 1936 was the 
largest since 1929, when 318,282,523 pounds were produced; it was 
considerably larger than the average annual output (180,673,515 

ounds) for the decade 1927-36. Almost all of the increase in copper 
in both 1935 and 1936 came from the Utah Copper mine at Bingham; 
the open-pit mine and mills (both Magna and Arthur) were operating 
at capacity during the last quarter of 1936. Copper ore (including 
copper from mine-water precipitates) yielded 95.89 percent of the 
total copper in 1936; most of the remainder came from siliceous ore 
and lead-zinc ore. 

Lead.—The output of recoverable lead in Utah was 139,772,000 
pounds in 1936 compared with 127,019,175 pounds in 1935 and 
116,153,945 pounds in 1934. The output in 1936 was considerably 
less than the average annual output (190,844,237 pounds) for the 
decade 1927-36. The output of lead decreased nearly 7,700,000 
pounds in the Bingham district in 1936 but increased in the Park 
Y region, the Tintic district, and the Ophir-Rush Valley section 
in Tooele County. Lead-zinc ore yielded 75.28 percent of the lead 
in 1936, lead ore 20.15 percent, and siliceous ore 4.55 percent. Con- 
centrates yielded 75.28 percent of the total lead, and crude ore smelted 
yielded the remainder. 

Zinc.—The output of recoverable zinc in Utah was 72,384,000 
pounds in 1936 compared with 62,213,614 pounds in 1935 and 56,396,- 
279 pounds in 1934. The average annual output for the decade 
1927-36 has been 76,944,926 pounds. Most of the increase in zinc 
in 1936 came from the Park City region and was due to increased 
production from the properties of Park Utah Consolidated Mines Co. 
All the zinc produced in Utah in 1936 came from zinc concentrates 
produced at flotation mills treating lead-zinc ore. 
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The total value of the mine output of the five metals in Utah was 
$48 836,356 in 1936 compared with $31,651,571 in 1935 and $22,975,- 
534 in 1934. The value of the 1936 output was larger than that in 
any year since 1929 and slightly larger than the average annual value 
($46,068,160) for the decade 1927-36. The value of the copper output 
in 1936 increased $12,474,165 over 1935 and accounted for nearly 73 
percent of the total increase in value for the State. "The increase 
in copper output was due entirely to increased output of copper ore 
from Bingham by the Utah Copper Co. "The substantial gains in the 
output of both lead and zinc in Utah in 1936 undoubtedly would have 
been considerably greater if the important producers of lead-zinc ore 
&t both Park City and Bingham had not been closed by & metal-mine 
strike for more than 2 months during the last quarter of 1936. 


ORE CLASSIFICATION 
Ore sold or treated in Utah, 1935-36, with content $n terms of recovered metals 


Mines 
Source pro- Ore Gold Silver Copper Lead Zine 
ducing 
1935 Fine Fine 
Shorttons| ounces ounces Pounds Pounds | Pounds 
Dry gold ore. .................. 59| 413,063) 62,459. 78| 680,409) 3,714,048| 1,632, 708|.......... 
Dry gold and silver ore......... 23|  151,295| 22, 645. 80| 875.447, 2.315,556| 3,080,645|.......... 
Dry silver ore. ................- 43 70,813| 3,713. 95| 1,598, 936 637, 714| 2,610. 580|.......... 
(1) 635, 171| 88, 819. 53| 3, 154, 792| 6,667, 318| 7,329, 933|___.._..... 
Copper ore.................-..- 17| 6, 530, 569| 67, 689. 79| 602, 852/119, 043, 058 9, 692|.......... 
Lo) e. AN ETTE E 88 78,332| 9,523.21| 1,029, 525 692, 724| 24, 540, 9361.......... 
Copper-lead ore. ............... 2 11 . 40 366 1,012 32,5001. gecesi es 
Të BEE 24 527, 513| 18, 471. 07| 4,418, 762| 3, 111, 105| 95, 135, 114/62, 213, 614 
(1) 7, 136, 425| 95. 684. 47| 6, 051, 505/122, 847. 8991119, 689, 242/62, 213, 614 
Total, lode mines. ......- 1 203| 7, 771, 596/184, 504. 00| 9, 206, 297/129, 515, 217,127, 019, 175/62, 213, 614 
Total, placers.................. dll costs 255. 80 ny) NEP EE un f cM EE 
Sis 1 234| 7, 771, 596/184, 759. 80| 9, 206, 329/129, 515, 217/127, 019, 175/62, 213, 614 
Dry gold ore. .................. 44| 350, 484| 58,447.71|  691,900| 3,972,143| 1,014,973|.......... 
Dry gold and silver ore......... 14| 122,675) 16,979. 76| 789,904) 1,721,869| 2,604,368|.......... 
Dry silver ore.................- 48 99, 662} 4,933.39] 1, 608, 225 666, 563| 2, 655, AI0 2. 
(1) 572, 821| 80, 360. 86) 3, 090,029| 6,360, 575| 6,364,760|.......... 
bel Eeer d Eege | Bel aaa eee Wee Tess 
Copper a a EE 9/13, 774, 589/117, 287. 20| 1, 061, 547242, 056, 998 21,973]... zs 
Lead O0r6......2. eov saceusccd 76 88,080} 5, 901.86) 1,155,961 602, 300) 28, 158, 620|.......... 
Load-zinc ore................... 25 562, 402| 19, 732. 68; 4, 690, 095| 3, 414, 127/105, 226, 647/72, 384, 000 
(1) 14, 425, 0711142, 921. 74| 6, 907, 603/246, 073, 425/133, 407, 240|72. 384, 000 
Total, lode mines. ....... 1 171/14, 997, 892/223, 282. 60} 9, 997, 632/252, 434, 000/139, 772, 000|72, 384, 000 
Totalplacers...................|  28,.......... 161. E A ze elis MOMS 


umma mec | eres | arm mc nn. | t | —— á— á———À M | Án | M á—ÁáÀÀ 


! 199/14, 997, 892/223, 444. 00| 9. 997, 645.252, 434, 000,139, 772, 000/72, 384, 000 


1 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 
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Value of metals from ore sold or treated in Utah, 1935-36, by classes of ore 


Class (short Gold Silver | Copper Lead Zinc Total 


A A ll —— —ÓM 


1935 


Dry gold ore. .................. 413, 063|$2, 186, 083| $489, 044| $308, 266) $65, 308|.......... $3, 048, 711 
Dry gold and silver ore........- 151,295|  792,603| 629,228) 192,191 123, 466|__...... 1, 737, 488 
Dry silver ore.................. 70,5813| 129, 988| 1, 149, 235 52, 9301 104, Ai). le 1, 436, 576 
635, 171| 3, 108, 684] 2, 267, 507 553, 387 293, 197|__._...... 6, 222, 775 
Copper org 6, 530, 569| 2, 369, 143| 433, 300) 9, 880, 574 388i... 12, 683, 405 
Lead ore. .............-.-.....- 333, 312 139, 971 57, 496 981, 637|.......... 2, 112, 416 
Topper Iena (o. a O 11 14 263 84 heet ierg 501 
-zinc ore. ....-.-.-._.-.--- 527, 513| 646, 487| 3,175,985) 258, 222, 3, 805, 405/$2, 737, 399/10, 623, 498 
7, 136, 425| 3, 348, 956| 4, 349, 519/10, 196, 376} 4, 787, 570| 2, 737, 399] 25, 419, 820 
ee, a | es EE ee 
Total, lode mines. .......| 7, 771, 596} 6, 457, 610, 6, 617, 026/10, 749, 763| 5, 080, 767] 2, 737, 399/31, 642, 595 
Total, placers...............-..]-.-------- 8, 953 42 EA E neue ai 8,976 
7, 771, 596| 6, 466, 593| 6, 617, 049/10, 749, 763| 5, 080, 767| 2, 737, 399/31, 651, 571 

1936 
Dry gold ore. .................. 350, 484| 2,045,670) 535,876) 365, 437 46, 689) _....._..- 2, 993, 672 
Dry gold and silver ore......... 122,675} 594,201] 611,781 158,412) 123, 941|__.-..... 1, 488, 425 
Dry silver oe --- 99, 66 172, 669| 1, 245, 570 61, 324 122, 149|.......... 1, 601, 712 
572, 821| 2, 812, 630! 2, 393, 227 585, 173 292, 779... 6, 083, 809 
Copper (01 o BEE 13, 774, 589| 4, 105, 052| 822, 165,22, 269, 244 LOIS Sidise 27, 197, 475 
ONO BEE 88, 080 206, 565 895, 202 55, 411] 1, 295, 90, 2, 452, 564 
Lead-zine ore. ................. 562, 402 690, 644| 3, 632, 479 314, 100| 4, 840, 426| 3, 619, 200/13, 096, 849 
14, 425, 071, 5, 002, 261; 5, 349, 939/22, 638, 755| 6, 136, 733| 3, 619, 200 12, 746, 888 
Total, lode mines. .......|14, 997, 892| 7,814, 891; 7, 743, 166/23, 223, 928| 6, 429, 512) 3, 619, 200; 18, 830, 697 
Total, placer3. .................|.........- 5, 649 MO posed, SD PER 5, 659 


———————— |———— | ———— |————— | —————À— | ——————— |——— 


7, 820, 540| 7, 743, 176/23, 223, 928| 6, 429, 512| 3, 619, 200,48, 836, 356 


Gold ore.—The output of gold ore in Utah was 350,484 tons (including 
83,400 tons of old tailings) in 1936 compared with 413,063 tons (in- 
cluding 185,293 tons of old tailings) in 1935. All the old tailings in 
both 1935 and 1936 were from the er dumps and were re-treated 
by cyanidation. Most (175,936 tons) of the gold ore in 1936 was 
smelted. Gold and silver mills treated 90,968 tons of ore and 83,400 
tons of old tailings. Eleven properties in Tooele County (chiefly in 
the Mercur district) produced 158,133 tons of gold ore and old tailings 
in 1936, and six properties in Salt Lake County (chiefly in the Bingham 
district) produced 101,760 tons of gold ore; most of the remainder 
came from the Tintic district. 

Gold and silver ore.—Fourteen properties produced 122,675 tons of 
gold and silver ore in 1936 compared with 23 mines producing 151,295 
tons in 1935. All the gold and silver ore produced in 1936 was shipped 
crude to smelters; more than half of it came from the Bingham district 
and nearly all the remainder came from the Tintic district. 

Silver ore.—' The output of siliceous silver ore was 99,662 tons in 1936 
compared with 70,813 tons in 1935. About 67 percent of the total in 
1936 came from 20 properties in the Tintic district, and most of the 
remainder came from the Park City region. 

Copper ore.—' The output of copper ore in Utah was 13,774,589 tons 
in 1936 compared with 6,530,569 tons in 1935 and 4,092,303 tons in 
1934. All but 689 tons of the 1936 output came from the Utah 
Copper mine at Bingham. Metals recovered from copper ore were 
valued at $27,197,475, or 55.69 percent of the State total. 

153336 —87——34 
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Lead ore.—The output of lead ore was 88,080 tons in 1936 compared 
with 78,332 tons in 1935. "The entire production in 1936 was shipped 
crude to smelters; nearly half of it came from Tooele County, chiefly 
from the Bluestone und Honerine mines at Bauer, and most of the 
remainder came from Utah and Salt Lake Counties. 

Lead-zinc ore.— The output of lead-zinc ore was 562,402 tons in 
1936 compared with 527,513 tons in 1935. "The increase in lead- 
zinc ore in 1936 undoubtedly would have been much greater if the 
chief producers had not been closed for more than 2 months due to a 
labor strike. More than half the lead-zinc ore produced in 1936 came 
from the Bingham district, and most of the remainder came from 
Park City. Metals recovered from lead-zinc ore in 1936 were valued 
at $13,096,849, or 26.82 percent of the State total. All the lead-zinc 
ore produced in 1936 was treated at flotation concentrators at Midvale, 
Bauer, Tooele, and Park City. 


Ore sold or treated in Utah, 1935-86, by Eo une with content in terms of recovered 
meta 


DRY GOLD ORE 


County Ore Gold Silver Copper Lead Zine 

1935 Short tons | Fine ounces | Fineounces| Pounds Pounds Pounds 
BenBver coe Eoi 39 5.32 70 113 1, 103 |... 
Box Elder.................... 98 89. 60 64 12 1,700 E EE 
Oertüeld. -0-0-0-0 1 107. 91 821 8 49 |............ 
TOD RE 1, 385 620. 60 4,2054 AAA AN EES 
tl ESPERE de ate ed 25, 424 8, 324. 39 132, 140 149, 178 124, 178 |............ 
Millard......................- 064 459. 36 247 13,294 1... eene oaa Re 
dr WEE 16, 608 4, 259. 07 24, 045 6, 546 33, 001 |............ 
Salt Lake..................... 93, 421 | 10, 840.34 169, 400 | 2, 963, 944 518, 931 |............ 
A 4 1. 80 I AA AA EE 
KE EECH 217,179 | 19, 255. 20 868 1, 120 1, 969 |............ 
BR d Ne MM 57,935 | 18, 494. 39 348, 385 579, 833 951, 777 |...........-- 
Washington.................. 5 TBO E AA uec alee eee ae 
413,063 | 62,459. 78 680,409 | 3,714,048 | 1, 632, 708 |............ 
1936 (AAA ES eT ETS AA eee 
Box Elder.................... 539 79. 67 36 37 1,726 |-:. 5 3e 
IIOÓB.. 2:07 02 uento ue 8, 902 1, 565. 11, 036 |............ > WEE 
te cepe de e e 32, 186 7, 321. 03 146, 213 217, 836 264, 841 |...........- 
Millatd EEN 648 173. 80 1,7 467 [iacu ss ecco ote 
pi^ EMEN aoe Cee te canes 18, 742 4, 659. 45 19, 415 274 19, 674 |............ 
Salt Lake -0an 101, 700 9, 795. 30 164,788 | 3, 515, 947 364, 312 |............ 
Tooele........................ 158,133 | 165,339. 20 8 Oe EE GE 
peni EE : 19, 499. 34 847, 888 E 364, 392 |............ 
Washington.................. 1500]. ^"^" lte lo dos 
350, 484 | 58,447.71 691,900 | 3,972,143 | 1,014,973 |............ 


we eer ee e ge e e lee ee e age eem ls ee e zm ees ee 


e e Aa m e e e e mm me e e zm mm mm mm mee em mm cn 
we eme e o e e ge ee o e eem e e em e 
we e e eme eem eem en me mm me pm mmm mm 
- m em mm £9. 9 mm e zm mmm mm e mm mm e 

e e e e e em ee o o e mm e wm e wm E | a—À AUD Gë § @ ME Leeee oe eege geeleeeesesegeeolseeeee se om eg 
ano ge eem e rm e zm mm mm mm mm e op mm 


— EA E d 


875, 447 


TEEN 67.00 3, 897 
Hab. o EEN 6, 442. 51 270, 212 
Millard....................... 14. 40 980 
LOO Soe o orc Le eee cte 42. 35 1, 534 
Salt Lake..................... 8, 102. 66 407, 147 
devo pat rnc 2, 310. 84 106, 134 


122,075 | 10,979. 76 789,904 | 1,721,869 
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Ore sold or treated in Utah, 1935-86, by counties, with content in terms of recovered 
ntinued 


DRY SILVER ORE 
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Ore sold or treated in Utah, 1935-88, by counties, with content in terms of recovered 
Continued 


COPPER-LEAD ORE! 


County Ore Gold Silver Copper Lead Zinc 
1935 Short tons | Fine ounces| Fine ounces| Pounds Pounds Pounds 
Salt Lake..................... 11 0. 40 366 1, 012 3, EE 
11 . 40 366 1, 012 dÉ AN WEEN 


1935 

gerett ee 539 67.90 2, 456 5, 847 108, 750 178, 750 
JUAD E 133 5.67 1, 173 5 21, 698 

Salt Cake. ccc eedem 315, 347 | 13,340.29 | 2,036,397 | 2,140,759 | 66,624,750 | 36, 092, 682 
Summit. canos eee Ress 104, 308 2, 060. 34 | 1,307, 109 432, 531 | 20, 888, 075 | 17,492, 409 
e odo toe ee 20, 402 577.07 141, 432 435,339 | 5,682,008 6, 295, 909 
Utih E 1; 25. 91 9, 555 5, 328 124, 680 296, 841 
KEE 79, 398 2, 387. 89 920, 640 90, 728 | 1,685, 153 1, 826, 477 
527,513 | 18,471.07 | 4,418, 762 | 3,111,105 | 95,135, 114 | 62, 213, 614 
AZ | | ee | ee eee E ea 

1936 
A ee 597 11. 48 3, 350 1, 898 58, 314 96, 400 
Salt Lake -0000000000 299,768 | 12,607.35 | 2,038,963 | 2,104,398 | 60,248, 03S | 34,872, 850 
BUM occas ie esae ES eg 108, 943 2,575.06 | 1,422, 569 453, 348 | 22, 995, 489 16, 450, 340 
RRE 42, 421 1, 364. 00 239, 628 749,922 | 9,673,090 9, 857, 400 
Uta. dores RESTORE Da 6, 641 587. 54 52, 889 27, 438 915, 386 400, 180 
Wasatch. ................---- 104, 032 2, 587. 25 932, 696 77,123 | 11,336,330 | 10, 706, 820 


<A -——— e | —————— G D ———À———— |——— ——M 


562,402 | 19,732.08 | 4,690,095 | 3,414,127 |105,226, 647 | 72,381,000 


Zinc products (as marketed from Utah mines and mills) sold to smelters and 
electrolytic plants, 1935-36 


Q i Ads 
uantity assay o ; 
Classification County (dry Gross zinc | ore and pos 
weight) concen- 
trates 
1935 
Short tons Pound* Percent Pounds 
Lead-zinc ore............ Beaver and Salt Lake......... 231 134, 883 24. 00 107, 867 
Zinc concentrates........ Beaver, Juab, Salt Lake, Sum- 64, 808 | 69, 433, 851 53.57 | 62, 105, 747 
mit, Tooele, Utah, and 
Wasatch. 
1936 65, 089 | 69, 56S, 734 53. 44 | 62, 213, 614 


Zinc concentrates. ....... Juab, Salt Lake, Summit, 73, 458 | 80, 426, 142 54.74 | 72,384,000 
| Tooele, Utah, and Wasatch. 


METALLURGIC INDUSTRY 


The 14,997,892 tons of ore (including 83,400 tons of old tailings) 
produced in 1936 in Utah comprised 174, 368 tons (including all the 
old tailings) treated at gold and silver mills, 14,336,482 tons (95.59 
percent) treated at concentration plants, and 487, 042 tons shipped 
crude for smelting. 

Of the seven gold and silver mills active in Utah in 1936, two used 
straight amalgamation, one amalgamation, cyanidation, and concen- 
tration, one cyanidation and concentration, and three straight cyani- 
dation. The following table gives data covering operations at gold 
and silver mills in 1935 and 1936: 
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Mine production of metals from gold and silver mills in Utah, 1985-86, by counties, 
in terms of recovered metals 


Recovered in bullion Concentrates and recovered metal 
Ore 
County treated | Amalgamation Cyanidatlon |Concen- 
weight) pios Gold | Silver |Copper | Lead 
Gold Gold Silver duced 
1985 Short Fine Fine | Short Fine Fine 
tons ounces | ounces | ounces | ounces | tons | ounces | ounces | Pounds | Pounds 
Box Elder...... 70 23.00| | 0]|..........1........ 4 8. 46 16 5 1, 158 
Iron... ls 800.1. ees EE 204. 60 V O RM D c pP 
Juab...........| OO} 1300|  ) 8]..........|......-- 3 17. 58 I4. s onc Nae 
Piute..:....... 13, 468 | 1,079.91 1,079.91 | 2,086 26 | 324.49 | 2,918 |........|.....--- 
Tooele. ........ 211, 465 BEE DEER 13, 603. 13 WoA AA GE eme sss leue duet EE 
Washington.... b E ` UR NEL EE E OON HUMUS DESDE VER MA 
T 225, 868 | 1,118.31 2, 100 |14, 887. 64 2, 566 33 | 350. 53 2, 948 5 1, 158 
Box Elder...... 500 AL ieee ss VE DE GE VE A CN 
EECH WS = E AAA MA 290. 72 A AA A A GER 
Piute.......... 16, 200 | 1, 445. 05 2,378 | 1,445.05 2,377 27 | 228. 20 1,693 |........|]...-...- 
'Tooele. ........|156, 735 |..........]...-.... 14, 618. 40 124 88 | 193.00 |........|........].-..-..- 
Washington. -.- 20 e: NN AE AA cose ues cen SA AO A 


— A Pe ——— |—À—M | ——M——— 


174,368 | 1,499. 79 | 2,396 |16,354.17 | 2,993 115 | 421.20 | 1,693 |........]........ 


Seven concentration plants (all using straight flotation) were in 
operation in Utah in 1936. Four treated lead-zinc ore, two copper 
ore, and one gold ore. "The following tables give data on concentrates 
produced in Utah in 1935 and 1936: 


Mine production of metals from concentrating mills in Utah, 1935-36, by counties, 
$n terms of recovered metals 


Concentrates and recovered metal 


Ore 
County milled | Concen- 
trates Gold Bilver Copper Lead Zinc 
produced 
Short Short Fine Fine 
1935 tons tons ounces ounces Pounds Pounds Pounds 
Beaver.................. 509 402 66. 49 2, 346 5, 801 103, 166 168, 678 
THOT e vov ml ve 500 86 1.20 2, 983 253 3,700 Lost eua 
M. | MEER 133 5.07 1, 173 21, 698 30, 546 
Salt Leke............... 6, 844,896 | 351,010 | 79, 457. 99 |2, 632, 895 |115, 411, 432 | 66,565,465 | 35, 994, 887 
Summit................. 104, 308 32, 544 2, 060. 34 |1, 307, 109 432, 531 | 20, 888, 075 | 17, 492, 409 
Tooele. ................. 26,914 17, 392 600. 17 145, 023 435, 339 5, 878, 622 6, 295, 909 
Tr RSEN 1, 296 877 25. 91 9, 555 5, 328 124, 680 296, 841 
Wasatch................ 79, 398 4, 122 2, 387. 89 920, d 90, 728 1, 685, 153 1, 826, 477 
7, 058, 044 406, 188 | 84, 605. 66 5, (21, 724 116, 381,985 | 95, 270, 559 | 62, 105, 747 
1936 

D lllsocllx2deldeseue 180 17 55.005). A EE GE 
Är EE 507 194 11. 48 3. 350 1, 898 58, 314 96, 400 
Salt Lake. .............. 14, 073, 668 | 842,933 |129, 877.35 |3, 095, 637 |238, 025, 631 | 60,248, 038 | 34, 872, 860 
8ummit................. 108, 943 83, 185 2, 575. 06 |1, 422, 569 453, 348 | 22.995, 489 | 16, 450, 340 
E i-e roe 42, 421 29, 550 | 1,364.00 | 239, 628 749, 922 , 673, 9, 857, 400 
giu e ed LEE 6,041 1, 979 587. 54 52, 889 27, 438 915, 386 400, 180 

Wasatch................ 104, 032 29, 367 2, 587. 


.25 | 932, 696 77, 123 | 11, 336, 330 | 10, 706, 820 


14, 336, 482 | 687, 225 |137, 057. 68 |5, 747, 353 |239, 335, 360 |105, 226, 647 | 72, 384, 000 
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Gross metal content of Utah concentrates produced, 1935-36, by classes of concentrates 


Concen- Gross metal content 

Class of concentrates produced ` 

weet) | Gola Silver | Copper | Lead | Zin 

U——————— MM M — eee 
1935 
Short tons | Fine ounces Fine ounces Pounds Pounds Pounds 

Dry and siliceous 5 343. 5, 915 6,372 |.......... 
OPPE. ocio 178, 238 66, 111. 70 596, 498 ANG, 978,800) uos o Deeg 
dde 83, 449 | 10,755. 70 3,776,073 | 2,651,060 91, 721, 558 10, 558, 135 
PANG cse eso zs 64, 808 2, 087. 34 407, 813 791,062 | 6, 598, 488 |69, 433, 851 
Iron (from lead-zinc ore) 79, 611 5, 658. 18 238, 373 547, 065 » 080, 399 | 6, 745, 717 
MP accuse ee NE cc oL — A 
406, 221 84, 956. 19 5, 024, 672 120, 763, 341 101, 006, 817 86, 737, 708 
1936 === | => + == 
Dry and silteeoug. 132 476. 20 AA ee eee A DEE 
Copper. E 386, 009 | 117, 270. 00 1, 056, 674 |243, SE SERIES GC 

Dd RN 94, 639 | 11,124.92 3,982,350 | 3 055. 457 101, 122, 834 11, 410, 3 
eege oli c y 73, 458 2, 625. 88 429, 901 813, 006 | 6,213, 284 80, 426, 142 
Honec e ke 83, 102 5, 981. 88 7, 844 , 538 : 054, 468 | 5, 691, 001 
NEN chr ai at o SE OL Duda 
637, 340 137, 478. 88 5, 749, 046 247, 679, 767 111, 372, 586 97, 527, 470 


Mine production of metals from Utah Ee 1935-86, in terms of recovered 
meta 


BY COUNTIES 


Concen- 
trates Gold Silver 


Short M Fine ounces | Fine ounces} Pounds 


Beaver......... 66. 49 2, 346 168, 678 
Box ider 120| 298] — 5 | lr |... 09 678 
mee Ee 3 30, 546 
Ute... 99 | 26328098 nz arr lisineee-.].......2... 
Salt Lake. 66, 585, 465 | 35, 994. 887 
Summit, s.s 3 ! 20,888,075 | 17, 192, 409 
Tooele... eie eei cot. . 5, 878, 622 6, 295, 909 
ee 1 296, 841 
MET 7 1 1, 826, 477 
62, 105, 747 

1936 
Macc Al Së St 
d T 96, 400 
See EAE E NK NNUS 
Sal Lake... |... LIII . , 34, 872, 860 
Summit... 77777 : 453 16, 450, 340 
E L 7. 638 : 239 9, 673,090 | 9,857,400 
Utah. ue eve Dom ; 400, 180 
EST ION , 10, 706, 820 


72, 384, 000 


c] iiendetetefl ———— —— 
637, 340 | 137, 478. 88 5, 749, 046 |239, 335, 360 105, 226, 647 


1935 


Dry and siliceous 115 343. 27 5, 915 253 8.700 J... E 
Copper... LIIT 178,238 | 66,111.70 NEMESIS ues 
ee 83,449 | 10, 755. 70 3, 776, 073 1, 840, 282 | 87, 826. 903 REESE E 
MING ERN UI 64, 808 2, 087. 34 407, 813 746, 702 | 5,303, 577 62, 105, 747 
Iron (from lead 79, 611 5, 658. 18 238, 373 524, 080 | 2,137,587 | 000 
A Á — n À— 

62, 105, 747 


406, 221 | 84, 956. 19 5, 024, 672 1116, 381, 990 95, 271, 717 
HA => 0991, 990 Se 


1936 
Dry andsíliceous.. ` 132 476. 20 A EE A WE 
Copper. E 886, 009 | 117, 270. 00 | 1,056,674 aed E Vola dal 
Eege 94,639 | 11,12 92 3,982,350 | 2,080,778 | 96. 841,408 | 
EE 73, 458 2, 625. 88 429, 901 770,009 | 5,877,160 72, 384, 000 
Hon... ul or 83, 102 5, 981. 88 277, 844 563, 340 | 2,508,075 |... 
ESO 


ud ir ee ee 
637, 840 | 137, 478. 88 5, 749, 046 |239, 335, 360 105, 226, 647 
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Nearly 82 percent of the crude ore of smelting grade in 1036 was 
siliceous ore, and nearly all the remainder was lead ore. The following 
tables give the contents of the crude ore smelted in 1935 and 1936, by 
classes and counties: 


Gross metal content of Utah crude ore shipped to smelters, 1935-36, by classes of ore 


Gross metal content 


Class of ore Ore (dry 
weight) 


Gold Silver Copper Lead 


ey 


1935 
Pounds Pounds 


Dry and siliceous 6, 873, 364 | 13, 056, 079 
Ile A EEN A 45, 820 17,574 
Ld EH PL PORE E REES A 845, 826 | 25, 386, 468 
Lead-zinc..................... 231 1. 41 11 55 91, 667 


7,765, 065 | 38, 551, 788 


—À——— ——— | ————M |————————Ó————M |. ——— —————— | ———————— — 
HA e |———————— —Á——— ————————————— |————À————— ———————————— 


6, 558, 258 | 11, 083, 330 
2 A ces . ,87 98, 373 27, 931 
Lead... Sat eege — 88, 080 5,901.86 | 1,155, 961 786, 218 | 29, 377, 222 


————— |. ————— — |—————— |— ———Ó—Ó—ÓÓ | ————M | ——————— —Á—À 


487,042 | 07,949.76 | 4,243,192 | 7,442,849 | 40, 488, 483 


Mine production of metals from Utah crude ore shipped to smelters, 1985-86, in terms 
of recovered melal 


BY COUNTIES 


Ore Gold Silver Copper Lead Zinc 
1935 Short tons | Fine ounces | Fine ounces | Pounds Pounds Pounds 
ECH A ines eiten 1, 384 146. 31 18, 411 8, 898 102, 309 10, 072 
Box Elder..................-..- 847 281. 34 64, 924 417 3,042 |.......... 
Garfleld....................-..- 6 113. 00 871 530 iS 
Ofünd.. sioe pace pios S 15 lisina 1, 024 AAA EE 
¡AA O 1, 013 4 10,173 AMC AS zuemerien 
ECH WEE EE : 17, 169. 95 784, 216 700, 341 3,071,936 |.......... 
A O — 20/9 cae rEERd Sëch E RRA gelt eg 
E lisse ades 1, 130 490. 80 1, 102 22 313 Vx EE EE SEET 
A A eh nis 3, 201 1, 792. 29 17, 849 7, 615 35, 475 |.......... 
Balt Lake 2-2-2222 lee 212, 005 28, 577. 81 861, 364 5, 021, 493 6, 563, 460 97, 795 
E ui ro. ove caen vexax id 10. 60 DAT DEE DEEN, EE 
RBummit Loco 7, 406 077. 06 85, 677 19, 204 156, 545 |.........- 
Oeste UM a tow per 39, 609 7, 379. 70 245, 277 295, 263 9, 345, 753 |.__....... 
¡04 1 erte See cece 10 EEN 25 OSS m NET S 
|t m PET 116, 110 21, 993. 49 1, 897, 197 1, 168, 503 8, 820, 345 | ......... 
Waantch aaoaaenMMMMMnMMM 14, 818 2, 852. 03 171, 182 155,070 | 3,602, 421 |.......... 
486, 213 81, 957. 98 4, 159, 605 7, 402, 008 | 31, 711, 136 107, 867 
SE SE LE n 
1936 
Beaver................---..--... 857 74. 20 7, 716 989 127,087 |.......... 
Box Ride... 1, 224 188. 46 71, 073 2, 063 2.4001] WEEN 
A e eher A EE E 3, 045 1, 250. 88 15, 203 185 jas Dr 
TUD ta rs a 99, 123 16, 251. 72 764, 477 715, 743 3, 182, 273 |.......... 
M e EE 2 188. 20 2, 25,7 3, 565 EE 
Sekt d oo suse o dae qeu nE 2, 727 1, 583. 50 14, 501 8, 25,261 |. 22:5 wg 
Salt Lake. ...................... 187, 878 19, 858. 65 708, 434 4, 884, 133 §, 368, 593 |.......... 
San Juan......................- rr | CECR 31 12. 707 | A EEN 
8 lilonecssWaloeie A 19, 795 602. 34 269, 001 17,619 430, 772 |.......... 
ak: EE 48, 397 2, 652. 80 306, 882 306, 676 | 14, 819, 475 |. s iios 
IN 0aaaannMMMMnMnMnMMMMa B AA 9 [: 3, 804 |............]..-----... 
EEN 117, 486 25, 090. 06 1, 998, 357 1, 033, 986 | 10, 505, 353 |.......... 
Wasatech ... sss 5, 543 208. 35 , 683 10, 453 , 866 |.......... 
Washington...................- 60 142 24,390 A lette te 


FP o | MÀ Mv € € án | t —Ó————— | —e | —————————À | M 


487,042 | 67,049.76 | 4,243,192 | 7,057,045 | 34, 545, 353 |.......... 
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Mine production of metals from Utah crude ore shipped to smelters, 1985-36, $n terms 
of recovered metals—Continued 


BY CLASSES OF ORE 


Ore Gold Bilver Copper Lead Zinc 
1935 
Short tons | Fine ounces| Fine ounces| Pounds Pounds Pounds 

Dry and siliceous. .............. 407,655 | 72,413.05 | 3,127,601 | 6,665,649 | 7,206,179 |.......... 
EIS EE 479 42.00 6, 106 635 ,092 |.......... 
EEN 71, 798 9, 499. 43 | 1,025, 788 692, 678 | 24, 341, PME 
Lead-zino....................... 1.4 110 46 64, 869 107, 867 
486, 213 81, 957. 98 4, 159, 605 7, 402, 008 | 31, 711, 136 107, 867 
E E Te e Le SSS. OO 

1936 
Dry and siliceous..............- 398, 273 | 62,030. 70 | 3,082,358 | 6,300,575 | 6,364,760 |.......... 
SES EC EE 689 17. 20 ,873 94, 170 21,973 |.......... 
CONGR A AN DOE 88, 080 5,901.86 | 1,155, 961 602, 300 | 28, 158, 620 |.......... 


—— —O |» H, A ———ÓÀMM | ———— ———— 


487,042 | 67,949.76 | 4,243,192 | 7,057,045 | 34, 545, 353 |.......... 
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BEAVER COUNTY 


Most of the output from Beaver County in 1935 was lead-zinc ore 
from the Lincoln mine and siliceous ore and lead ore from the Horn 
Silver mine. The Lincoln mine was inactive in 1936, but shipments 
from the Horn Silver mine continued; most of the remainder of the 
1936 output was lead ore of smelting grade from the Frisco Silver-Lead ` 
property. 

BOX ELDER COUNTY 


Lessees continued operations at the Vipont mine in the Ashbrook 
district in 1935 and 1936 and made regular shipments of siliceous 
silver ore of smelting grade. Most of the remainder of the Box Elder 
County output in both 1935 and 1936 was gold ore from the Raft 
River and Susannah mines in the Park Valley district. 


IRON COUNTY 


The entire output from Iron County in 1936 was siliceous ore from 
the Stateline district northwest of Modena; it comprised gold ore from 
the Gold Coin mine treated by cyanidation, gold ore from the Jenny 
and Independence mines treated by flotation, and siliceous ore of 
smelting grade from the Cougar, Creole, Jenny, Johnny, Ophir, Gold 
Hill, Independence, Burro, Blue Rock, Jumbo, and Mona properties. 

In 1935 the county output consisted of silver ore from the Royal 
mine in the Escalante district, treated by flotation, and siliceous ore 
from several properties in the Stateline district, including the Gold 
Coin, Creole, Johnny, Ophir, Utah Spur, Exchange, and Badger mines. 


JUAB COUNTY 


Detroit disirict.—Siliceous gold ore of smelting grade containing con- 
siderable copper was shipped in both 1935 and 1936 from the Ibex 
mine northwest of Delta. 

Fish Springs district—Small lots of rich lead ore were shipped in 
both 1935 and 1936 from several properties, including the Emma, 
Utah, and Wilson mines. 

Tintic district.—As indicated in the table that follows there were 
substantial increases in 1936 over 1935 in the output of gold, silver, 
lead, and zinc from mines in the Tintic district, including both Juab 
and Utah Counties; there was a slight decrease in the output of copper. 
Most of the increase was from mines in Utah County. "The mines in 
both sections of the Tintic district are reviewed here. 
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Mine pronun of gold, silver, copper, lead, and zinc in Tintic district, Juab and 


Utah Counties, Utah, 1935-36, and total, 1869-1936, in terms of recovered metals 
n Ore Gold Silver | Copper Lead Zine | Total 
ducing ppe value 

1935 Short Fine Fine 
tons ounces ounces Pounds Pounds Pounds 

Juab County.... 25| 86, 502 16, 281. 00 775, 250 648, 735 2, 891, 250 30, 546| $1, 297. 885 
Utah County.... 10| 114, 347 21, 243.00) 1,889, 479| 1, 115, 494 8, 774, DN. 2, 545, 119 
35| 200, 819 37, 524.00] 2, 664, 729| 1, 764, 229 11, 665, 375 30, 546| 3, 813, 004 

1936 pacc ee pee O cm 
Juab County.... 17} 97,551 15, 613. 80 754, 727 683, 489 2, 888, 065 96,400) 1,331, 571 
Utah County.... 10| 122, 447 25, 277. 20} 2,032, 594| 1,029, 152 11, 237, 239 256, 700} 3, 083, 376 
27, 219,998]  40,891.00| 2,787,321| 1,712,641 14, 125, 304 353, 100| 4, 414, 947 
¿OQ qq II E EE 
Total, 1869-1936 .|....._. (1) 2, 307, 310, 16/236, 992, 208/224, 406, 044| 1, 709, 249, 502/32, 639, 062/351, 802, 948 

1 Figures not available. 

Mine [d oie of gold, silver, copper, lead, and zinc in Tintic district, Juab and 

Utah Counties, Utah, 1985-86, classes of ore, in terms of recovered metals 

Mines 
Class of ore produc: Ore Gold Silver Copper Lead Zinc 
g 
1935 Short Fine Fine 
tons ounces ounces Pounds Pounds | Pounds 
Dry and siliceous......... 32|  179,016|  35,905.04| 2, 103,766) 1, 649, 245] 4,089, 468|......... 
Lend....o one ee 15 21, 700 L 613. 29 559, 790 114, 411 7, 554, 209| ......... 
Lead-zinc. ................ 2 133 5.67 1, 173 573 21, 698 30, 546 
135 200, 849 37, 524. 00 2, 664, 729 1, 764, 229) 11, 665, 375 30, 546 
SS AS LLLMATMT——-[L———————Á———I[IL—RÉ—————IpLL——————— 
1936 
Dry and siliceous......... 26| 183,914) 38, 585. 54) 2,003,596) 1, 488, 989| 3,623, 879|......... 
Lead. Nisus aestu su iK. 12 29, 553 1, 739. 61 738, 252 202, 889| 9, 658, 331|......... 
Lead-zinc................. 8 6, 531 565. 85 45, 473 20, 763 843, 094| 353, 100 


Tm | CR EES | ERR Ud nd d ST 


127 219, 998 40, 891. 00 2, 787, 321 1, 712, 641| 14, 125, 304| 353, 100 
1 A mine producing more than 1 class of ore is counted but once In arriving at total for all classes. 


Producing mines in the Juab County section of the Tintic district 
in 1936 included the Centennial-Beck, Chief Consolidated, Dragon, 
Eagle & Blue Bell, Empire Star, Godiva, Iron Blossom, Mammoth, 
Plutus, Showers, Swansea, Silver Park, Gunderson, Victoria, and 
Yankee Girl; all of these properties except the Iron Blossom were also 
productive in 1935. Operations at the Mammoth mine were con- 
tinuous in both 1935 and 1936; nearly 28,000 tons of ore were shipped 
for smelting in 1936 compared with about 23,000 tons in 1935, but 
the output of gold decreased about 1,500 ounces. Lessees continued 
shipments of siliceous ore and lead ore in 1935 and 1936 from various 
properties of the United States Smelting, Refining & Mining Co. at 
Tintic, including the Centennial-Beck, Eagle & Blue Bell, and Victoria 
groups; all the ore shipped was of smelting grade, and about 37,000 
tons were produced each year. The Chief Consolidated Mining Co. 
continued operations at the Chief No. 1, Plutus, Eureka Hill, and 
Gemini properties in 1935 and 1936; the output in both years was 
chiefly lead ore and siliceous silver ore of smelting grade (a little lead- 
zinc ore was shipped from the Chief mine), and the output in 1936 
was considerably less than that in 1935. Substantial increases in 
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output in 1936 over 1935 were reported at the Godiva, Empire Star, 
and Dragon mines. 

In the eastern section of the Tintic district (Utah County) the 
Apex Standard, Eureka Lilly, Eureka Standard, May Day, North 
Lily, Tintic Bullion, Tintic Standard, Utah, Yankee, and Zuma 
mines were productive in 1936; all these properties were operated in 
1935 except the Tintic Bullion. Large increases in output in 1936 
compared with 1935 were reported at nearly all the foregoing mines 
and especially at the Eureka Standard and Tintic Standard properties. 
The Tintic Standard Mining Co. continued operations at the Tintic 
Standard mine in 1935 and 1936; the output of both siliceous ore and 
lead ore was considerably larger than in 1935. Considerably less ore 
was shipped from the Eureka Standard mine in 1936 than in 1935, 
but considerably more gold and silver were recovered. The Apex 
Standard mine was operated by the Chief Consolidated Mining d 
and the output increased from a few cars in 1935 to more than 6,300 
tons in 1936. Production from the Eureka Lilly mine in 1936 was 
less than half that shipped in 1935. 


MILLARD COUNTY 


In 1936 gold ore of smelting grade was shipped from the E. P. H. 
and Charm mines in the Detroit district; in 1935 the Marette, Lone 
Eagle, Charm, Sunshine, and Deflation mines in the district were 
productive. 

PIUTE COUNTY 


The Annie Laurie mine in the Gold Mountain district was the most 
important producer in Piute County in both 1935 and 1936; siliceous 
gold ore was treated by amalgamation, cyanidation, and flotation, 
and the output of gold was considerably greater in 1936 than in 1935. 
The property was acquired during 1936 by the Allied Annie Laurie 
Gold Mines, Inc. The remainder of the county production in 1936 
was siliceous ore of smelting grade from the General Connor, Deer 
Trail, Gold Strike, Wedge, and Arrastra properties. 


SALT LAKE COUNTY 


Big and Little Cottonwood districts.—The following table gives the 
combined output of mines in the Big and Little Cottonwood districts 
in 1935 and 1936. 


Mine production of gold, silver, copper, lead, and zinc in Big Coltonwood and Little 
Cottonwood districts, Utah, 1935-36, and total, 1867-1936, 1n terms of recovered 
metals 


Total 


Lead Zinc value 


Silver Copper 


——————— mee) 


Pounds Pounds 
542, 775 100, 091 $63, 111 
2, 890 713, 848 29, 480 87, 681 


— [| | ef ff | | —— 
eee | ee | ee | | Oe bd 


615,698 | 28, 401. 16 | 16, 603, 241 |15,975,634 [234,453,048 | 1, 453, 694 ¡33, 606, 550 
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Most of the output from the Big Cottonwood district in 1935 and 
1936 came from the property of the Cardiff Mining & Milling Co. 
In 1935 the company shipped lead ore and copper ore to smelters 
near Salt Lake City and lead-zinc ore to a smelter in the East; in 
1936 the output was lead ore of smelting grade and lead-zinc ore sent 
to Midvale for milling. The remainder of the district output in 
1936 was ore of smelting grade, chiefly from the Maxfield, Prince of 
Wales, Peruvian, Tar Baby, and Howell mines. 

All the material shipped from mines in the Little Cottonwood 
district in 1936 was crude ore of smelting grade and came chiefly 
from the Alta Champion, Columbus, Columbus Rexall, and Dipper 
properties; these mines were also operated i in 1935. 

Bing ham or West Mountain district.—The following tables give mine 
production of the West Mountain district in 1935 and 1936. 


Mine production of gold, silver, oe” lead, and zinc in Bingham or West Mountain 
district, Salt Lake County, 1935-36, and total, 1865-1936, in terms of 
recovered metals 


1 Figures not available. 
2 Short tons. 


Mine production of gold, silver, copper, lead, and zinc in Bingham or West Mountain 
ce Salt Lake County, Utah, 1935-36, by classes of ore, in terms of recovered 
meta 


Mines Gold (lode 


Class of ore S Mor Ore and placer) Silver Copper Lead Zinc 
1935 
Short tons | Fine ounces | Fineounces| Pounds Pounds Pounds 

Dry and siliceous. . ... 13 199, 286 | 25 165.59 742,434 | 4,851,170 | 2,912,306 |........... 
Copper................ 7 | 0,530.162]| 67, 646. 90 596, 761 |119, 005,003 |............]..........- 
Le80......- ue ccu 9 10, 679 3, 250. 93 80. 149 124,355 | 3,111,819 |........... 
Lead-zinc. ............ 4 315,085 | 13,346.18 | 2,036,194 | 2,140, 424 | 66, 562, 025 | 35, 992, 591 
o AAA - .- M EE 4:00 EE, A A ees mci 
119 | 7,055,212 | 109,413. 20 | 3,455, 538 126, 120. 952 | 72, 586, 150 | 35, 992, 591 
Ss Ze SE e A UE 

1936 
Dry and siliceous. .... 10 175. 007 18. 071. 40 592. 861 4. 697, 731 2, 222, 848 |........... 
Copper................ 3 | 13,774.115 | 117,275.60 | 1,056, 776 |241, 986,065 |...-...-....|---.------. 
¡PA -0000an 10 9, 841 1, 495. 82 65, 454 118,097 | 2,452,975 |........... 
Lead-zinc............. 6 209, 693 12, 606.38 | 2,038,448 | 2,103,868 | 60, 226, 960 | 34, 843, 380 


— a | Ó————————————— ———— | A Eegenen 


116 | 14, 258, 656 | 149, 449.20 | 3,753,539 |248, 905, 761 | 64, 902, 783 | 34, 843, 380 
1 A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 


The Utah Copper Co. mined and milled 6,529,800 tons of ore in 
1935 compared with 4,086,000 tons in 1934; the output in 1936 was 
13,773,900 tons. The ‘Arthur mill was reopened in September 1936, 
and during the last quarter of the year both the Arthur and Magna 
mills were operating at normal capacity. In addition to copper in 
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copper concentrates the company also recovered considerable copper 
in precipitates at the mine-water plant at Copperton. The com- 
pany was by far the most important producer in Utah in both 
1935 and 1936, and nearly all of the increase in copper production in 
the State came from the large open-cut mine at Bingham. The 
American Smelting & Refining Co. continued operations at the Boston 
Consolidated (Sulphide unit) of the Utah Copper Co. and in 1935 
shipped nearly 48,000 tons of ore for smelting; in 1936 the output 
increased to nearly 71,000 tons. 

The United States Smelting, Refining & Mining Co. continued 
regular operations at the United States & Lark and Niagara properties 
in 1935 and 1936. Considerably less ore was produced in 1936 than 
in 1935 due to the closing of the mines by a strike in October and 
November 1936. During 1936 the company secured the New England 
group of the Bingham Metals Co. by a long-term lease. The company 
also completed an addition to the flotation mill at Midvale, increasing 
the capacity to about 1,500 tons of lead-zinc ore a day. 

Lessees continued operations at the Utah-Apex and Utah Delaware 
properties in 1935 and 1936 at a normal rate. Early in 1937 the two 
companies approved a consolidation agreement, and the National 
Tunnel & Mines Co. was formed to sg ich the properties; the new 
company started driving a long tunnel from the Tooele side in 1937. 

The output from the Park Bingham group of the Combined Metals 
Reduction Co. in 1935 was nearly doubled in 1936; most of the output 
was siliceous ore of smelting grade, but considerable lead-zinc ore is 
shipped to Bauer for milling. 

e remainder of the district output in 1936 comprised copper 
precipitates shipped by the Ohio Copper Co., siliceous gold ore of 
smelting grade from the Utah Metal & Tunnel property, lead-zinc 
ore and silver ore from the Montana-Bingham group, and a little 
silver ore from the Opulent claim. 


SUMMIT AND WASATCH COUNTIES 
PARK CITY REGION 


Mine production of gold, silver, copper, lead, and zinc in Park City region, Summit 
gno ee Counties, Utah, 1985-36, and total, 1870-1936, in terms of recovered 
met 


Mines Total 


Year Pond Ore Gold Silver Copper Lead Zine value 
Fine Fine 
Short tons | ounces ounces Pounds Pounds Pounds 
OS 14|  206,954| 8,006.20) 2, 500, 256]  697,579| 26,360,250| 19, 318, 88G| $4, 039, 616 
1936............. 12}  238,313| 5,973.00] 2,708,949) 558, 543| 34.842 457| 27, 157. 160. 5, 319, 133 
Total, 1870-1936.|....... (1) WS. 078. 64|212, 739, 040/58, 324. 584|2,127,049,943|449, 356, 9901307, 240, 255 


1 Figures not available. 
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Mine production of gold, stlver, copper, lead, and zinc tn Park City region, Summit 
oe Counties, Utah, 1985-86, by classes of ore, in terms of recovered 
me 


Class of ore Bilver Copper Zine 
ducing 
1935 
Pounds 

Pry and siliceous. ....... : A sanS 
Lead-zine. 8 “19, 318, 886 
114 19, 318, 886 

1936 l 
Dry and siliceous. ....... 5 314, 800 |............ 
^ ENEE 3 195, 838 |...........- 
Lead-zine............-.-- 8 1 | 34, 331, 819 27, 157, 160 


TS | ATs | eRe | eine a E 


34, 842, 457 | 27, 157, 160 
! A mine producing more than 1 class of ore is counted but once in arriving at total for all classes. 


The Silver King Coalition Mines Co. continued operations at ite 
property near Park City at about the same rate in 1935 and 1936. 
1935 the output was 101,725 tons of lead-zinc ore and 89 tons of 
lead ore; in 1936 it was 101,860 tons of lead-zinc ore and 353 tons of 
lead ore. Lead-zinc ore was treated in the company-owned flotation 
mill, and lead ore was shipped for smelting. The mine was closed for 
more than 2 months during the last quarter of 1936 due to a metal- 
mine strike in the district. 

The Park City Development Co. continued shipments of lead-zinc 
ore and siliceous silver ore from the American Flag property in 1936, 
&nd production was also reported from the Daly, Flagstaff, Ontario, 
and City Unit (Park Utah Consolidated Mines (o) properties. 

Nearly all the output from the Wasatch County section of the Park 
City region in 1936 was lead-zinc ore of milling grade. The Park 
Utah Consolidated Mines Co. and the Park City Consolidated Mines 
Co. were the chief producers; most of the increase in output from the 
region in 1936 was due to greater output from the Judge mine of the 
former company. Production was' also reported for 1936 from the 
New Park and New Quincy properties. The output of gold from the 
region decreased in 1936, largely as a result of the closing of the Liberty 
property of Park City Utah Mines Co. due to litigation. 


TOOELE COUNTY 


Camp Floyd (Mercur) district.—The Lewiston Peak Mining Co. 
and the Manning Gold Mining Co. continued regular operations at 
the Con Mercur mine and Manning dumps in 1935 and 1936; the 
companies were consolidated in 1936 into a new company called 
Snyder Mines, Inc. In 1935 the Manning cyanidation plant treated 
185,293 tons of tailings from the old Manning dumps; in 1936 the 
remaining tailings (83,400 tons) in the dumps were treated. The 
mill also received considerable ore (nearly 17,000 tons in 1935 and more 
than 46,000 tons in 1936) from the Con Mercur property operated by 
the Lewiston Peak Mining Co. and the Snyder Mines, Inc. The 
output of gold from both the Con Mercur and Manning properties 
was considerably less in 1936 than in 1935. 
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The Geyser Marion Gold Mining Co. completed & new cyanidation 

lant at Mercur during 1935 and milled nearly 9,000 tons of ore; 
in 1936 the company treated nearly 25,000 tons of low-grade gold ore 
from the open-pit operations at the Geyser Marion mine. 

Other producers in the district in 1936 included the Herschel, 
West Dip, and Overland (Sunshine) mines. 

Ophir and Rush Valley districts —The Hidden Treasure Mining & 
Development Co. shipped nearly 22,000 tons of lead-zinc ore to the 
mill at Midvale in 1936 compared with about 13,000 tons in 1935 and 
4,000 tons in 1934; the company was by far the most important pro- 
ducer in the Ophir district in 1936. Nearly 3,600 tons of lead-zinc 
ore, silver ore, and lead ore were shipped from the Ophir Hill Con- 
solidated property in 1936 compared with nearly 4,800 tons in 1935. 

The Bluestone Lime & Quartzite Mining Co. shipped more than 
28,000 tons of smelting-grade lead ore from the Cyclone & Tip Top 
property (Rush Valley district) in 1936 compared with about 24,000 
tons in 1935. The Combined Metals Reduction Co. shipped nearly 
32,000 tons of ore from the Honerine and West Calumet mines in 
1936 compared with about 15,000 tons in 1935; most of the 1936 
output was lead-zinc ore from the West Calumet mine treated in the 
Bauer mill and lead ore from the Honerine mine shipped to Tooele 
for smelting. 

Other producers in 1936 included the Buffalo, Fisk, Kearsarge, 
Tintic Ophir, Queen of the Hills, Wandering Jew, Commodore, and 
Muirbrook properties. 

UTAH COUNTY 


American Fork district.—The following table gives the production 
from mines in the American Fork district in 1935 and 1936. 


Mine production of gold, silver, copper, lead, and zinc in American Fork district, 
Utah, 1985-86, and total, 1870-1936, $n terms of recovered metals 


Mines . Total 
Year we Ore Gold Silver Copper Lead Zinc value 
ucing 
Short tons| Fine ounces | Fine ounces | Pounds Pounds | Pounds 
(sar nati 8 3, 059 776. 40 17, 273 58, 337 179,000 | 2980, 841 $64, 688 
1936.. A 7 1, 680 400. 40 18, 652 32, 272 183, 500 | 143, 450 7,044 
Total, 1870-1936. ...|........ 145, 692 | 43,641.08 | 2,212,109 |2, 285, 068 [32,874,443 | 775,828 |5, 322, 600 


Producing mines in the American Fork district in 1936 included the 
Blue Rock, Dutchman, Globe, Yankee, Miller, and Bog Iron proper- 
ties. 

Tintic district.—The mines in the Utah County section of the 
Tintic district are reviewed under Juab County. 
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The output of gold, silver, copper, lead, and zinc from Washington 
ores and gravels in 1936, in terms of recovered metals, was 12,217.40 
fine ounces of gold, 66, 900 fine ounces of silver, 204, 000 pounds of 
copper, 1,680,000 pounds of lead, and 8,806,000 pounds of zinc. This 
output compares with a production in 1935 of 9,739.60 ounces of gold, 
52,338 ounces of silver, 86,699 pounds of copper, 206,150 pounds of 
lead, and 2,159 pounds of zinc. 

Since 1860 Washington has yielded an output of the five metals as 
follows: Gold, 1,514,508 fine ounces; silver, 9,506,380 fine ounces; 
copper, 27 373 495 ounds; lead, 71, 971, 177 pounds; and zinc, 49,- 
517,110 pounds. The total value has amounted to $50,715,061. 

Calculation of value of metal production.—The value of metal pro- 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34. 95 per 
ounce, the yearly average weighted United States Government price’; 
and jn 1935 and 1936 at $35 per ounce, under authority of the Gold 
Reserve Act of January 31, 1934. The silver price in 1932 and 1933 
is the average New York price for bar silver; in 1934, the Treasury 
buying price ($0.64646464+ per ounce) for newly mined silver; and 
in 1935 and 1936, the yearly average weighted Treasury buying price 
for newly mined silver. The copper, lead, and zinc prices are weighte 
yearly averages of all grades of primary ‘metal sold by producers. 


Prices of gold, silver, copper, lead, and zinc, 1932-86 


! $20.671835. 3 $0. 64646464. 


1 The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 
per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. 8. Government 
fluctuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-23. 
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Mine production of gold, silver, copper, lead, and zinc in Washington, 1982-86, in 
terms of recovered metals 


Mines 
producing 


Gold (lode and placer) 


Silver (lode and placer) 
Y ear MA EIC M RR 


Placer Fine ounces | Value 


— | ee | | — —M | ee os |S 


mm e eg e er ee e e ep eg a e e e e e e 


Copper 


Year Total value 

Pounds Value Pounds Value 
1032 AS 5, 524 $300, 263 
piss np LR MUN 5, 781 370 468, 653 
1034 cM 13, 900 1,112 506, 945 
1935. ces News Eus 86, 699 7,196 894, 041 
EEGEN 204, 000 18, 768 1, 015, 771 


Gold and silver produced at placer mines in Washington, 1932-86, in fine ounces, in 
terms of recovered me 


Year Gold Silver Year Gold Silver 
ys A eet 386. 95 HI: less rer --- 1, 547. 60 263 
jio A SUMUS 990. A AAA II A 657. 20 133 
A ors oon ceo OE 1, 773. 45 317 


Gold.—The output of gold in Washington, in terms of recovered 
metal, was 12,217.40 fine ounces in 1936 compared with 9,739.60 
ounces in 1935 and 8,301.83 ounces in 1934. Mines in Ferry County 
(chiefly in the Republic district) were the source of 57 percent of the 
total gold produced in Washington in 1936 and of 52 percent in 1935. 
The output of gold from Stevens County decreased decidedly in both 
1935 and 1936 dueto the closing of the First Thought mine at Orient, 
but that from Okanogan County increased sharply in both 1935 and 
1936 due to the reopening of the Bodie mine near Wauconda. Gold 
ore yielded 94.33 percent and placers 5.38 percent of the total gold in 
1936; crude ore of smelting grade yielded 51.09 percent of the total, 
concentrates of all classes 6.53 percent, and bullion from gold and silver 
mills 37.01 percent. There was a marked decrease in gold from small- 
scale placer mining in 1936. 

Silver.—The output of silver was 66,900 fine ounces in 1936 com- 
pared with 52,338 ounces in 1935 and 44,120 ounces in 1934. Most 
of the silver produced in Washington comes from siliceous gold ore, 
and in 1936 the Mountain Lion and Aurum mines at Republic produced 
nearly half the total; silver ore, copper ore, and lead-zinc ore together 
yielded about 40 percent of the total. Crude ore of smelting grade 
yielded nearly 64 percent of the total silver in 1936 and concentrates 
of all classes about 29 percent. 

Copper.—The output of copper in Washington was 204,000 pounds 
in 1936 compared with 86,690 pounds in 1935 and 13,900 pounds in 
1934. The increases were due to the reopening in 1935 of the Royal 
mine near Leavenworth and the Sunset mine near Index, both pro- 
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ducers of copper ore. Nearly 79 percent of the copper produced in 
1936 came from copper concentrates, and most of the remainder came 
from copper ore of smelting grade. 

ad and zinc.—The output of lead in Washington was 1,680,000 
pounds in 1936 compared with 206,150 pounds in 1935 and 581,298 
pounds in 1934. The output of zinc was 8,806,000 pounds in 1936 
compared with 2,159 pounds in 1935 and 3,852,419 pounds in 1934. 
The marked decrease in the output of both lead and zinc in 1935 was 
due to the closing early in 1934 of the Josephine mine and mill of the 
Pend Oreille Mines & Metals Co., at Metaline Falls; the property was 
reopened in 1936 and yielded nearly all the lead and zinc produced. 
A little lead ore was marketed from the Electric Point and Gladstone 
Mountain mines near Northport in both 1935 and 1936, and a little 
lead-zinc ore was shipped from the Old Dominion mine near Colville 
in 1936; all three mines are in Stevens County. 
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There were marked increases in the output of all five metals in 
Washington in 1936, and the total value of the output ($1,015,771) 
was larger than that for any year since 1925. Nearly 84 percent of 
the increase in total value over 1935 was in lead-zinc ore and resulted 
chiefly from the reopening of the property of Pend Oreille Mines & 
Metals Co. at Metaline Falls The gains in gold and silver output 
resulted chiefly from the increased activity at mines near Republic, 
and the increase in copper output came from the Royal mine near 
Leavenworth and the Sunset mine near Index. 


ORE CLASSIFICATION 
Ore sold or treated in Washington, 1985-86, with content in terms of recovered metals 


Mines 
Source pro- Ore Gold Silver 
ducing 
1935 Short 
tons Fine ounces| Fine ounces 
Dry gold ore.............-.- 26 27, 978 8, 122. 33 26, 145 
Dry gold and silver ore...... 2 47 9. 17 
Dry silver ore............... 13 8, 120 19. 74 
41 31, 145 8, 151. 24 
Co eh —— oco e mes 5 752 31. 57 
PA 7 0 16 287 & 90 
Lead-zinc ore................ 1 3 . 29 
22 1, 042 40. 76 
Total, lode mines..... 63 32, 187 8, 192. 00 
Total, placers. .............. 172 loss oem 1, 547. 60 
235 32, 187 9, 739. 60 
1936 
Dry gold ore. ............... 31 44,786 | 11,525.09 
Dry silver ore............... 5 381 10. 11 
36 45, 167 11, 535. 20 
Copper ore.................. 2 11, 993 25. 00 
ad O60 A 4 106 NEEN 
Lead-zinc ore...............- 2 76,169 |............ 
8 88, 268 25. 00 1, 674, 490 | 8, 806, 000 
Total, lode mines..... 44 | 133,435 | 11,560.20 ; 1, 680, 000 | 8, 806, 000 
Total, placers. . ............. 100 |..-.------- 657. 20 A AA Thx te 


— M A M | STR A | SE et M a 


150 | 133,435 | 12,217. 40 1, 680, 000 | S, 806, 000 


Several new development projects begun or completed in 1936 
were of especial interest to the mining industry in Washington. Of 
outstanding importance is the new 1,000-ton flotation plant at the 
Holden property, under construction early in 1937 by the Chelan 
Lake Division of the Britannia Mining & Smelting Co. Ltd., which 
when completed will be the largest wailing plant in the State. The 
Knob Hill Mines, Inc., completed in April 1937 the construction of a 
new 400-ton all-slime cyanidation plant near Republic, Ferry County, 
and the American Smelting & Refining Co. completed and placed in 
operation in November 1936 a new cyanidation plant at the Azurite 
property in Whatcom County. Early in 1937 the Pend Oreille Mines 
& Metals Co. was building a 5,000-horsepower hydroelectric plant 
on the river below Metaline Falls; with the completion of the power 
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plant it is expected that the capacity of the Josephine mill will be 
increased from 300 to 600 tons daily. New activity was reported at 
many small lode-gold mines in Washington in 1936, but there was a 
marked decrease in work at small-scale placer properties. 


Value of metals from ore sold or treated in Washington, 1985-86, by classes of ore 


Total 
Class | Gold Silver Copper Lead Zinc value 
1935 
gold ore. .................- i $284, 281 | $18,791 $1, 365 $93 |.......... $304, 530 
Dry gold and silver ore......... 321 255. ee 12 ENEE 688 
Dry silver ore.................. ? 691 12, 316 277 819 |.......... 14, 103 
pad ped OBI. uc cour acea 1, 105 2, 502 B ERO AAA GE 9, 093 
BEE 312 3, 410 68 7,270 A 11, 060 
Lead-zinc ore................... 10 55 ecol 52 $95 212 
32, 187 286, 720 37, 429 7, 196 8, 246 95 339, 686 
SS SS == 
1936 
Dry gold ore................... 44, 786 | 403,378 30, 640 1, 108 134 SE 435. 260 
Dry silver ore.................. 354 6, 586 55 119 MAP 7,114 
La pd DEE , 99: 875 6, 924 17,052 I sus cce A 24, 851 
Lead ore.......................| 106 l.........| 834 |.......... 5, 577 |... 6,111 
Lead-zinc ore. ................. , 169 [oss cess 7,027 553 71,450 | 440,300 519, 330 


— — À— | ——MMÓnáÓ€——na E | má M—M | — ———— È —— | 


133,435 | 404, 607 51,711 18, 708 77,280 | 440,300 992, 006 


Gold ore.—The output of gold ore in Washington was 44,786 tons 
in 1936 compared with 27,978 tons in 1935 and 17,456 tons in 1934. 
Most of the increase in 1936 came from mines &t Republic and from 
the Bodie mine near Wauconda. Of the total gold ore produced in 
1936, nearly 43 percent (19,176 tons) was ore treated at amalgamation 
and concentration mills and nearly 41 percent (18,279 tons) was crude 
ore of smelting grade; in addition, 5,931 tons were cyanided, 500 tons 
were amalgamated, and 900 tons were concentrated. ines in 
Ferry County produced 45 percent of the gold ore and those in Okan- 
ogan County 45 percent; most of the remainder came from Whatcom 

ounty. 

Silver ore.—The decrease in output of silver ore in 1936 was due to 
the closing early in 1935 of the Deer Trail mine in the Springdale 
district, Stevens County; most of the output in 1936 came from the 
Silver Queen mine near Kettle Falls, Stevens County, and the 
Chloride Queen mine, Palmer Mountain district, Okanogan County. 

Copper ore.—The output of copper ore was 11,993 tons in 1936 
compared with 752 tons in 1935. of the output in 1936 came from 
the Royal mine near Leavenworth and the Sunset mine near Index, 
and most of it was concentrated. 

Lead ore.—All the lead ore produced in 1936 was of dnt rade; 
it came from four properties in Stevens County, including the Electric 
Point and Gladstone Mountain mines at Northport. 

Lead-zinc ore.—The output of lead-zinc ore in Washington was 
76,169 tons in 1936 compared with only 3 tons in 1935 and 28,322 
tons in 1934. Most of the output in 1936 came from the Josephine 
mine of the Pend Oreille Mines & Metals Co. and was treated by 
flotation; the remainder came from the Old Dominion mine near 
Colville and was shipped to a custom mill near Kellogg, Idaho. 
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Ore sold or treated in Washington, 1985-86, by counties, with content in terms 
| of recovered metals 
DRY GOLD ORE 


County Ore Gold Silver Copper Lead Zinc 


mm ee e o zm e ge leeeeeeeese ze leese zz e o 


20 7 
!q M 15, 126 4, 883. 77 24, 022 16:036 E E 
68 92. 20 39 
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Biereng, 2,553 | 1,183.45 863 11 159 |.......... 
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LEAD ORE 


! None produced in 1936. 
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Ore sold or treated in Washington, 1985-86, by counties, with content in terms of 
recovered metals —Continued 


LEAD-ZINC ORE 


Pounds 
Bteveng. ee 3 0. 29 10 AA 2, 159 
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METALLURGIC INDUSTRY 


The total output of ore in Washington in 1936 was 133,435 tons, 
comprising 89,164 tons treated at concentration plants, 25, 607 tons 
treated at gold and silver mills, and 18,664 tons shipped ‘crude to 
smelters. 

The ore treated at gold and silver mills comprised 500 tons treated 
at nine small straight-amalgamation mills, 5,931 tons treated at three 
sate ht-cyanidation mills, and 19,176 tons treated at three combined 

amation and gravity-concentration plants. 

Five straight-concentration panes were operated in Washington in 
1936 and treated 89,164 tons ot ore—two plants treating siliceous ore, 
two treating copper ore, and one treating lead-zinc ore. Most of the 
ore concentra was lead-zine ore (76,169 tons) and copper ore 
(11,910 tons) treated by flotation. The following tables give produc- 
tion of concentrates by classes and counties. 


Gross metal content of Washington concentrates produced, 1985-86, by classes of 
concentrates 


Gross metal content 


Class of concentrates 
Silver Copper Lead Zinc 
1935 
Fine ounces | Fine ounces | Pounds Pounds Pounds 

D and síliceous............. Mene E 542 22, 288 |............ 
hei c A E Mir. EE, A 
lead. MET 609 164 ba RN Duca eene 
13, 444 42, 374 24:129 |.2.:.2: 2:2: 

1936 
Dry and siliceous. ............ 927 2, 861 v) PEE 
CODDeP. i o ce Rp P Rer 8, 367 AA EE 
See EE EE 8, 263 2, 358 L 591, 520 57, 838 
CAN NO 1, 867 6, 100 32, 505 9, 783, 581 


A di El 


19, 424 177, 562 | 1,624,146 9, 841, 419 
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Mine production of metals from Washington concentrates, 1985-36, in terms of 
recovered metals 


BY COUNTIES 


Okanogan 38 i 113 
Bteveng. -2-2000 -2< 210 6. 30 10, 470 2, 521 18,174 |...........- 
325 106. 23 13, 444 40, 601 18, 174 |... 
[c M — | ar À— M 3 e —IL———— A — o 

1936 

Cbhelan....................... 188 12. 40 7, 694 A EE 
Okanogan... -..--........--.. 241 702. 15 917 2, 152 l6]. EE 
Pend Oreílle.................. 9, 276 EE 3, 317 6,011 | 1,540,847 8, 777, 220 
Snohomish................... 1 6. 61 673 68, 214 |............|].-.........- 
Btovens....------------------0 44 . 14 6, 813 13, 526 28, 780 
Wbateum. 2.2. 21 75. 98 IU EE A 
9, 892 797. 28 19, 424 169, 154 | 1,554, 489 8, 806, 000 


1935 
Dry and siliceous............. 242 98. 94 9, 974 2, 398 16,359 |...........- 
le EE 77 6. 20 2, 861 A wes noma moin Re 
wu Ead tae EE 6 1. 09 609 123 1,815 EE 
325 106. 23 13, 444 40, 601 18, 174 |............ 

1936 
Dry and siliceous............. 202 778. 13 927 2, 152 116 WEE 
Oper... 310 19. 01 8, 367 160, 627 MA EE 
PERCORSO He on 1, 159 : 8, i 1, 527, 852 |............ 
At 8, 161 A 1, 867 4, 586 26, 521 8, 806, 000 


———— MÀ | M — | MM M MÓ | Mn | —— áÀ—— | —À—MM —À 


9, 892 797. 28 19, 424 169,154 | 1,554, 489 8, 806, 000 


The output of crude ore of smelting grade in Washington was 
18,664 tons in 1936 compared with 15,296 tons in 1935 and 16,185 
tons in 1934. Nearly all the ore smelted in 1936 was gold ore shipped 
from the Republic district to Tacoma for smelting. Small lots also 
of silver ore, lead ore, and copper ore were shipped to smelters. 


Gross metal content of Washington se gh shipped to smelters, 1985-86, by 
ses of ore 


Gross metal content 


uanti 
Class of ore q rei 
weight) Gold Silver Copper Lead 
Short tons | Fine ounces | Fine ounces| Pounds Pounds 
Dry and siliceous.......................... 14, 941 5, 20 32, 055 18, 170 8, 820 
ele ae onc poet cee rium did bed e ovS a d 102 E 620 ;208 AA 
E EE e cus dE E 253 4.81 4, 135 878 188, 158 
15, 296 5, 918. 38 36, 810 48, 316 196, 978 
1936 
Dry and silíceous......................-... 18, 475 0, 235. 85 41, 508 10, 955 5, 500 
a AA A A A ra 83 b. 99 573 25,751 EE 
LA davor ut cu Lp 106 |. eo deel 690 EEN 126, 272 
18, 664 6, 241. 84 42, 771 36, 706 131, 772 
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Mine production of metals from Washington crude ore shipped to smellers, 1935-86, 


in terms of recovered metals 
BY COUNTIES 


pA E | re A 


Ore Gold Silver 
1935 Short tons | Fine ounces | Fine ounces 
ChélaB. sok es AN Jesus ee 
Ne c.l. dues oo hee. ele EIUS 12, 152 4, 578. 43 26, 062 
9] 2 AAA 145 52.74 2,575 


125, 511 
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CHELAN COUNTY 


The Royal Development Co. resumed production at the Royal 
mine north of Leavenworth in 1935 and operated continuously durin 
1936. More than 10,000 tons of low-grade copper ore were treate 
in the 350-ton flotation plant during 1936. Copper concentrates are 
stored during the winter months; they &re shipped to Tacoma for 
smelting. 

The Chelan Lake Division of the Britannia Mining & Smelting 
Co., Ltd., resumed development in May 1936 at the Holden mine 
about 50 miles northwest of Chelan; the mine is reached by boat from 
Chelan to Lucerne and by road from Lucerne. Extensive diamond 
drilling has been completed at the mine, and during 1936 a large crew 
was driving the lower adit. Early in 1937 the company let contracts 
for the construction of a flotation plant, a 50-mile power line, docks, 
barges, and other equipment necessary for operation on a 1,000-ton- 
daily basis. About 1 year will be required to complete the present 
construction program. 

FERRY COUNTY 


Republic district.—Siliceous gold ore from mines near Republic in 
1935 and 1936 represented, as usual, a substantial part of the State's 
total metal production. The output of the Republic district was 
valued at $173,116 in 1935 and at $264,194 in 1936. The chief pro- 
ducers in 1935 were the Aurum and Blaine Republic mines and in 
1936 the Mountain Lion, Aurum, Quilp, and Morning Glory mines. 
The Blaine Republic mine and cyanide mill were closed early in 1930. 
The Eureka M. & M. Co. was formed during 1936 to operate the 
Quilp property; the company also has & 10-year lease on the Blaine 
Republic property, and in November and December 1936 ore from 
the Quilp mine was being treated in the 60-ton cyanidation mill on 
the Republic property. Ore from the Mountain Lion, Aurum, and 
Morning Glory mines was shipped for smelting. No production during 
1936 was reported from the Knob Hill mine. 

Diamond drilling was completed on the Mud Flat claim (part of 
the Knob Hill group), &nd the Knob Hill Mines, Inc., was formed in 
1936 to acquire the property and erect & new 400-ton cyanidation 

lant. Construction was delayed by severe winter weather, but in 
April 1937 the new all-slime plant was completed. 

Other districts.—Other production from Ferry County in 1935 and 
1936 included gold ore from the Morning Star mine near Danville 
and placer bullion from various bars on the Columbia River. 


KITTITAS COUNTY 


Small lots of rich gold ore from several mines (including the Moun- 
tain Daisy, Liberty, and Morris) near Liberty were treated by amal- 
gamation in both 1935 and 1936; most of the placer output came from 
the Burcham and Sunny Bar properties. A new sluicing plant was 
built in 1936 at the Boulder placer of the Salem Mining Co., but opera- 
tions were discontinued SCH the plant was dismantled after & short 
run. 
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OKANOGAN COUNTY 


The Northern Gold Corporation was formed in 1935 to operate the 
Bodie mine 12 miles north of Wauconda. The company rebuilt the 
milling plant (70-ton amalgamation and gravity-concentration) and 
in 1935 treated about 9,000 tons of ore, shipping bullion and rich gold 
concentrates. The production was doubled in 1936 when nearly 
19,000 tons of ore were milled. Other producing lode mines in Okan- 
ogan County in 1936 included the Golconda mine near Wauconda, the 
Red Shirt mine near Twisp, the Gray Eagle and Peterson properties 
near Chesaw, the Chloride Queen mine near Nighthawk, and the 
Spokane and Owasco properties near Oroville. Placers were operated 
in 1936 along the Columbia, Similkameen, and Twisp Rivers and on 
Myers and Mary Ann Creeks. 


PEND OREILLE COUNTY 


Metaline district—The Pend Oreille Mines & Metals Co. suspended 
production at the Josephine property in April 1934, and no ore was 
mined or milled until operations were resumed in 1936, when the com- 
pany milled 76,060 tons of lead-zinc ore in the new 300-ton flotation 
plant. Underground development at the Josephine mine was carried 
on continuously during the shut-down. Thecompany also dismantled 
the old mill at the Josephine shaft and erected a new plant (salvaging 
some of the equipment from the old mill) at a site on the Cascade 
tunnel level. Early in 1937 the company was building a 5,000-horse- 
power hydroelectric plant on the river below Metaline Falls, and upon 
completion of the plant the milling capacity probably will be in- 
creased to about 600 tons a day. 

The Metaline Mining & Leasing Co., controlled by the American 
Zinc, Lead & Smelting Co., made no production in 1936, but a large 
tunnel crew was employed from May 1 until the end of the year in 
driving nearly 2,300 feet at the main haulage tunnel. 


SNOHOMISH COUNTY 


The Sunset mine at Index was operated from September 1936 to 
the end of the year by the Sunset Syndicate Corporation. Copper 
ore was treated in the 150-ton concentrator, and concentrates and 
some crude ore were shipped to Tacoma for smelting. Placer bullion 
was marketed from cala operations on the Sultan River. 


STEVENS COUNTY 


The First Thought mine near Orient, an important producer of gold 
in 1935, was dosed early in 1936; a 50-ton cyanidation mill was being 
built at the property in 1936. Other producing lode mines in Stevens 
County in 1936 included the Electric Point and Gladstone Mountain 
properties near Northport and the Old Dominion property near Col- 
ville. Placer operations along the Columbia River yielded consider- 
able gold in both 1935 and 1936. 
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WHATCOM COUNTY 


The American Smelting & Refining Co. continued development 
work at the Azurite property in the Slate Creek district during 1935 
and in November 1936 completed and placed in operation a 100-ton 
cyanidation plant; several thousand tons of ore were treated in the 
new mill before the end of the year. The Boundary Red Mountain 
mine in the Mount Baker district was formerly a large producer of 
gold in Washington; it was purchased in 1935 by the International 
Gold Mines, Ltd. Several hundred tons of ore were treated in 1935; 
in 1936 the operating season was disrupted by failure of the power 

lant, and only 200 tons of material were treated. Repairs were made, 

owever, and the mill (amalgamation and concentration) was rebuilt; 
operations were resumed in 1937. Gold ore was also produced at the 
Whistler, New Light, and Tom, Dick, & Harry properties. 


GOLD, SILVER, COPPER, AND LEAD IN WYOMING 


(MINE REPORT) 


By Chas. W. HENDERSON and A J. MARTIN 


SUMMARY OUTLINE 
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Lode and placer mines in Wyoming produced, in terms of recovered 
metals, 1,964.40 fine ounces of gold and 1,113 fine ounces of silver in 
1936 compared with 3,715.00 ounces of gold, 1,152 ounces of silver, 
1,000 pounds of copper, and 5,000 pounds of lead in 1935. The At- 
lantic City district, Fremont County, yielded nearly all the gold in 
1936; the remainder (40.89 ounces) was contained in ore, amalgama- 
tion bullion, and placer dust shipped from scattered districts in 
Albany, Carbon, and Park Counties. The silver was a byproduct of 
gold mining, except the 839 ounces produced in the Kirwin district, 
Park County. There were 5 producing lode mines and 25 placers in 
1936 compared with 10 and 38, respectively, in 1935. 

The total recorded production of gold, silver, copper, and lead (in 
terms of recovered metals) in Wyoming from 1867 to 1936, inclusive, 
according to Chas. W. Henderson, has been 73,515 fine ounces of 
gold, 73,766 fine ounces of silver, 32,638,059 pounds of copper, and 
16,800 pounds of lead. 

Calculation of value of metal production.—The value of metal pro- 
duction herein reported has been calculated at the prices given in the 
table that follows. Gold in 1932 is figured at $20.671835 per ounce, 
the Treasury legal coinage value for fine gold from January 18, 1837, 
to January 31, 1934; in 1933 at $25.56 and in 1934 at $34.95 per ounce, 
the yearly average weighted United States Government price!; and 
in 1935 and 1936 at $35 per ounce, under authority of the Gold 
Reserve Act of January 31, 1934. - The silver price in 1932 and 1933 
is the average New York price for bar silver; in 1934, the Treasury 
buying price ($0.64646464-++ per ounce) for newly mined silver; and 
in 1935 and 1936, the yearly average weighted Treasury buying price 
for newly mined silver. The copper, lead, and zinc prices are weighted 
yearly averages of all grades of primary metal sold by producers. 

! The Treasury from Feb. 1, 1934, through December 1934 has calculated all gold, old and new, at $35 


per ounce, under authority of the Gold Reserve Act of Jan. 31, 1934. Details of the U. S8. Government 
fluctuating price of gold in 1933 to Jan. 31, 1934, may be found in Minerals Yearbook, 1934, pp. 25-28. 
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Prices of gold, silver, copper, lead, and zinc, 1932—36 


Year Gold Silver | Copper Lead Zinc 
Per fine ounce| Per fine ounce| Per nd | Per nd | Per pound 
A A 1 $20. 67+ $0. 282 foo 063 $00 030 $0. 030 
A A POCO NOTUM 25. 56 ; . 064 . 037 . 042 
1914 AN A A 34. 95 1.6464- . 080 , 037 . 043 
s RE 35. 00 . 71875 . 083 . 040 . 044 
TEE 35. 00 . 7745 . 092 . 046 . 050 
1 $20.671835. 2 $0.64646464. 


Mine production of gold, silver, copper, and lead in Wyoming, 1932-36, in terms of 
recovered metals 


Gold (lode and | Silver (lode and 
lacer) 


placer) p Copper 


Mine production of gold and silver in Wyoming in 1938, by counties, in terms of 
recovered metals 


Mines pro- 


ducing 
County ——— of gold 
Lode | Placer and 
e silver 
Albany and Car- 

bon... 1 .80| 4.69; 39.49); Ai, $1, 385 
Fremont......... 2 24 S 67, 532 
Pürk.....:1...u I J... .40 |..........|  140| 839 |........ 699 
5 25 .60 | 1,049. 80 | 1, 964. 40 887 226 1, 113 | 69,616 
.80 | 2, 705. 20 | 3, 715. 00 800 352 | 1,152 |130, 853 


REVIEW BY COUNTIES AND DISTRICTS 


ALBANY COUNTY 


The only output from Albany County in 1936 was 17 tons of dry 
gold ore shipped by the Star Mining Co. to the Garfield (Utah) 
smelter from a property in the Douglas Creek district. The Rare 
Metals Corporation drove 90 feet of development at its Electrolytic 
group, in the same district, from September 1 to December 31. Other 
properties &t which development work was reported during the year 
were the New Deal group in the Albany district and the Cliff group 
and Commercial Gold Mining Co. property in the Centennial district. 


CARBON COUNTY 


A 7-ton stamp mill with amalgamation plates was run for a few months 
during the latter half of 1936 on ore from the Nellie F claim in the 
Gold Hill district, in secs. 15 and 16, T. 16 N., R. 80 W., sixth principal 
meridian; amalgamation bullion recovered was shipped to the Denver 
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Mint. The Golden Sun Mining Syndicate, Inc., did considerable 
development work from January 1 to August 1 at the Vulcan group 
near Encampment. Extensive testing was done during the summer 
months at the J. Phillips placer property in the Spring Creek area. 
Sluicing &t the Working Boy placer on Savery Creek yielded several 


ounces of placer gold. 
FREMONT COUNTY 


Atlantic City district.—Two companies using dragline excavators 
and portable screening and sluicing equipment on placer ground in 
the Átlantic City district recovered 78 percent of the total output of 
gold in Wyoming in 1936. One of these, the largest producer, was 
the E. T. Fisher Co.,? operating on Rock Creek for its fourth season; 
it worked 200 days in 1936, as in 1935. The Fisher apparatus con- 
sists of a 1%-cubic yard dragline bucket and a screening-sluicing- 
amalgamation plant mounted on rail tracks and pulled ahead by the 

ower of the dragline. The second largest producer was the Jett- 

oss Mines, Inc., which operated on Big Atlantic Gulch from April 
24 to September 15 with equipment similar to that of the E. T. 
Fisher Co. The Rigdon Mines Co. moved a dragline excavator and 
screening and sluicing equipment to the May Day-Megget placer in 
July but operated for a short period only. Small-scale sluicing 
operations by individuals yielded 81 ounces of gold. 

The Iron Duke-Hidden Hand lode mine was operated during the 
first part of 1936 by the Iron Duke Mining Co. and later in the year 
by various lessees; the ore produced was sold to the Midvale (Utah) 
smelter. The Duncan mine was idle throughout the year; the only 
output was amalgamation bullion and concentrates recovered from 
clean-up operations at the mill. The Gold Dollar and Miners Delight 

oups were consolidated and operations under the new firm name of 

Ainers Delight Consolidated Mines Co. were planned for 1937. 


PARK COUNTY 


Lessees at the Little Johnnie mine in the Kirwin district, about 70 
miles southwest of Cody, shipped 13 tons of silver ore to the East 
Helena (Mont.) smelter in 1936. 


3 Ross, Charles L., and Gardner, E. D., Placer-Mining Methods of E. T. Fisher Co., Atlantic City, 
W yo.: Inf. Circ. 6846, Bureau of Mines, 1935, 11 pp. 
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The total value of certain nonferrous metals, for which the quantity 
recovered from secondary sources is reported to the Bureau of Mines, 
was $174,183,300 in 1936, $19,146,500 more than in 1935; the total 
quantity increased 58,785 short tons. The increase in total value 
was due partly to higher average prices for copper, zinc, and lead, 
but the recovery of secondary copper, zinc, tin, aluminum, antimony, 
and nickel also increased. 


Secondary metals of certain classes recovered in the United States, 1935-36 


1935 1936 


Short tons Value Short tons Value 


Copper, including that in alloys other than brass... 364,300 | $60, 473, 800 365, 300 $67, 215, 200 


Brass scrap dabas alex ctt a Roe E. Ho ed 16, 6S3, 600 170, 10 20, 211, 200 

Lead as metal 2 ccc ccc cene cce ene eee 156, 5 137, ! 

Leed in (eg SEET [ 113. 600 \ 21, 632, 000 125, 400 } 24, 188, 800 
NC SS MOL a a aa aa 55, 400 68, 000 || 

a in ss other than brass. .................... S ot ) 5, 662, 800 11, 2 J 7, 950, 000 

(AAA veEMerddeexweerccaezed , 7, 

To in alloys and nd compounds. ............ e n ) 27, 498, 200 2 a } 25, 621, 500 
uminum as metal... ; ; 

Aluminum Innallovg 22. eee { 27, 900 ) 19, 018, 000 30, 600 \ 19, 055, 000 

A mon as neta and in alloys................... 9, i 2, 703, 400 9. n 2, 568, 100 
ckel as Metal. TU 7 - 

Nickel in nonferrous alloys and salts... ........... ( 1, 250 ) 1, 365, 000 ( 1.120 |} 1.375,500 


910,700 | 155, 036, S00 969, 485 174, 183, 300 


Scope of report. —“Secondary metals” are those recovered from scrap 
metal, sweepings, skimmings, and drosses and are so called to dis- 
tinguish them from metals derived directly from ores, which are 
termed “primary metals." The distinction does not imply that 
secondary metals are of inferior quality, for metals derived either 
from ore or from waste material vary in purity and in adaptability to 
use in making certain products. "The figures furnished by producers 
cover seven metals—secondary copper, lead, zinc, tin, aluminum, 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, froin records of the 
Bureau of Foreign and Domestic Commerce. 
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antimony, and nickel—and supplement those on the primary metals. 
They are given to enable producers and consumers to form a more 
comprehensive idea of the quantities of metal available for con- 
sumption; in fact, they constitute an essential complement to the 
figures in the general reports on the primary metals and will become 
more valuable in the future. 

The variety of waste material (especially metallic wastes), its 
utilization, and much information on its collection and disposal appear 
in reports of this series for preceding years. These reports name the 
various trade papers that cover the subject of secondary metals and 
refer to many articles relating to secondary metals recovered. 

Several papers? presented at the 1937 annual meeting of the 
National Association of Waste Material Dealers, Inc., dealt with the 
problems and needs of metal dealers and brokers in the scrap-metal 


industry. 
SECONDARY METALS RECOVERED 


The quantity of metals contained in numerous alloys made partly 
or wholly from secondary material cannot be ascertained definitely. 
The figures in the following tables and text, which are based upon 
results of the annual canvass, are approximate but constitute the only 
available data on an industry of growing importance. 

Mints and refineries reported the recovery of 1,025,022 fine ounces 
of gold and 16,703,353 fine ounces of silver from waste or discarded 
material in 1936, compared with 1,668,305 ounces of gold and 
35,903,107 ounces of silver in 1935. Jewelry and dental waste 
furnish the largest quantity of secondary gold and silverware and 
photographic waste the largest quantity of secondary silver. 

No data are collected by the Bureau of Mines showing the quan- 
tity and value of old rails, pipe, machinery, and other equipment 
renovated for original use. Newspapers and trade publications show 
that eg enormous quantity of such ferrous material is salvaged and 
reused. 

In 1936 the price of heavy copper scrap ranged from 7.125 cents & 
pound to 9.375 cents, No. 1 composition scrap from 5.50 to 8.125 
cents & pound, old zinc scrap from 2.56 to 2.92 cents & pound, cast 
aluminum scrap from 11.50 to 12.87 cents & pound, and heavy lead 
scrap from 3.69 to 4.89 cents a pound. The average daily and 
weekly quotations for many scrap metals and alloys can be found in 
the Waste Trade Journal, Waste Trade Review, Metal Industry, and 
American Metal Market. The price of old tin pipe ranged from 36.83 
to 44.05 cents a pound and averaged 38.95 cents, but the quantity of 
tin pipe marketed is quite small. 

The favorable feature of the spread in secondary-metal prices in 
1936 was the fact that, except in a very few instances, prices were 
lowest at the beginning of the year and increasingly higher during the 
last part of the year, when the rapid advance in metal prices carried 
scrap and secondary-metal prices to proportionately higher levels. 

? Wilson, Lester T., Scientific Methods Needed in Dealing in Scrap Metals: Waste Trade Jour., Mar. 27, 


1937, pp. 57, 59, 231. 
Schumann, S. E., Metal Specialties Need Closer Study: Waste Trade Jour., Mar. 27, 1937, pp. 111, 113, 


118. 
Levitt, Henry, Scrap-Metal Industry Indispensable as a Source of Raw Material: Waste Trade Jour., 
Mar. 27, 1937, pp. 71, 73, 75. 
EE a Our Foreign Trade in Waste Materials Shows Great Gain: Waste Trade Jour., Mar. 
die PD. » 161. 
Lipkowitz, Abe, Direct Dealing Does Not Pay in the Scrap-Metal Industry: Waste Trade Jour., Mar. 
27, 1937, pp. 137, 141. 
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Demand for secondary metals depends largely on general industrial 
conditions; hence the business improvement in 1936 reacted favorably 
on the secondary-metals trade. Foundries long inactive or operated 
at small capacity for several years absorbed large quantities of scrap 
or ingot made from waste metals, and the automotive industry pur- 
chased large quantities of secondary aluminum. 

The quantity of scrap copper re-treated did not increase, and 
regular smelters treated less scrap copper in 1936 than in 1935. 
On the other hand, the quantity of brass scrap remelted increased 
about 50,000 tons. The decrease in production of secondary lead 
as metal was much greater than the increase in lead recovered in 
alloys. Probably some scrap copper and scrap lead were being 
held by dealers who expected increases in prices, and large sales that 
would increase profits in the last 2 months of 1936 prob ably were not 
desired. The increase in the price of copper will permit shipment 
of considerable low-grade foundry ashes and skimmings which it has 
been impossible to market at any price for several years. 

A number of medium-size secondary smelters did not sell to ultimate 
consumers in 1936 but shipped their output to large secondary-metal 
interests having steady large outlets for materials. On the whole, 
1936 was a moderately successful year for most dealers and smelters 
of secondary metals, and prospects are that 1937 will be a most 
prosperous year. 

There were few important failures in the trade and few new small 
enterprises. The general tendency is toward greater concentration 
of the secondary-metal business in the hands of the large operators 
and interests that deal largely in primary metals. 

During the past 2 years the Bureau of Mines has made surveys of 
consumption of scrap iron and scrap steel? Consumption of home 
scrap totaled 18,860,000 gross tons in 1936 compared with 13,347,000 
tons in 1935 and that of purchased scrap, 17,609,000 tons in 1936 
compared with 13,069,000 tons in 1935. Details as to type of furnace 
in which the scrap was charged and geography of ferrous-scrap 
consumption were also presented. 

Legislation directly concerned with the secondary-metal industry in 
1936 comprised the law (Public, No. 448, 74th Cong.) requiring that 
no exports of tin-plate scrap be made from the United States without a 
license, obtainable now under certain conditions from the Secretary of 
State. This was described in the Secondary Metals chapter of Minerals 
Yearbook, 1936, and is referred to in the Secondary Tin section 
following. 

Proposed legislation in 1937 which is of considerable concern to the 
scrap and secondary-metal industry comprises a bill (H. R. 6322) to 
provide for cooperation between the United States and foreign nations 
producing tin ore and other materials to assure to the United States 
continuing supplies thereof to supplement deficient domestic resources 
and production, and for other purposes, and a bill (S. 2025) to provide 
for the protection and preservation of domestic sources of scrap steel. 

The former bill would set up a Board for Strategic Materials which 
would recommend to the President after careful studies what materials 
should be classified as strategic; the President would then be em- 

3 Lund, R. J., and Davis, H. W., Consumption of Ferrous Scrap and Pig Iron in the United States in 
1935: Rept. of Investigations 3329, Bureau of ines, 1936, 14 pp 


Ridgway, R. H., Davis, H. W., and Trought, M. E., Consumption of Ferrous ds and Pig Iron in the 
United States—1 ides Min. Market Rept. . M. S. 550, Bureau of Mines, May 28, 1937. 
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power’ to declare by Executive order such materials strategic. 
he Board further would be authorized to study, devise, and suggest 
ways and means for cooperation between the United States and 
countries producing strategic materials; it would be authorized to make 
studies, surveys, tests, etc., for the purpose of developing resources of 
such materials in the United States or of finding substitutes therefor. 
Other sections of the act call specifically for an extensive survey of the 
United States, Alaska, and Hawaii for the purpose of locating and 
testing possible tin ores and for comprehensive studies on the 
development of substitutes for tin. 

The latter bill, the so-called Schwellenbach bill, would require the 
licensing of all exports from the United States and Territories of 
steel-plate scrap. 

Another bill, submitted later by Senator Austin, of Vermont, in the 
form of a resolution, would prohibit exports of iron and steel scrap 
(including all materials heretofore or hereafter classified as such in 
official publications of the Bureau of Standards) except upon license 
issued by the President of the United States. 

A bill (H. R. 6621), proposing an amendment to the tin-plate licens- 
ing bill of 1936 to include other scrap containing tin together with 
drosses was still in committee late in May 1937. 

Members of the waste-trade industry generally are strongly opposed 
to these possible export restrictions, Ed they point out that the high 
prices for ferrous scrap (which softened materially toward midyear of 
1937) actually result in making huge supplies of this material available 
for use which otherwise would rust away because it could not stand 
freight charges to consumption or export centers. They also ask why 
scrap iron and steel should be singled out for export embargoing, when 
other basic raw materials important in rearmament uses are allowed 
unrestricted flow. Late in May it was reported * that Secretary of 
State Hull had expressed his opposition to the Schwellenbach bill in 
letters to the chairman of the Senate and House Military Affairs 
Committees, pointing out that an interdepartmental committee after 
careful consideration has "unanimously reached the conclusion that 
the export movement of scrap has created no emergency situation and 
that there is no actual or prospective shortage of scrap" * * * and 
"that the disadvantages of direct or indirect restrictive action would 
outweigh the possible advantages." 

Secondary copper and brass.—' The copper produced in 1936 by 
smelters of secondary material only includes 127,085 tons of pig copper 
(part of which was electrolytically refined), 119,300 tons of copper in 
remelted brass, and 105,300 tons of copper in alloys other than bis 
These figures indicate increases of 5,557 tons in pig copper, 34,700 tons 
in copper in brass, and 11,000 tons in copper alloys other than brass. 
Regular copper smelters produced 15,563 tons less secondary copper 
in 1936 than in 1935. 

The total value of secondary copper as metal and in brass and other 
alloys, computed at 9.2 cents a pound (the average price in 1936 of all 
merchantable grades of new metal), was $89,166,400, about $14,649,000 
more than in 1935. 

Imports of brass scrap decreased from 119 tons in 1935 to none in 
1936, and those of copper scrap increased from none in 1935 to 754 
tons in 1936. Brass scrap exported decreased 17,453 tons, and copper 
scrap exported, increased 3,677 tons. 


‘Daily Metal Reporter, May 26, 1937, p. 10. 
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Secondary copper recovered in the United States, 1935-86 and imports and exports of 
brass and copper scrap, $n short tons 


i Pes EA EA 


Total secondary copper (includ- 
ing copper content of brass 
scrap): 

From new 8crap............ 87, 200 | 101, 900 

From old scrap............. 361, 700 | 382, 700 


Copper as metal................ L 
Copper in alloys other than 
DIBAN A dason riota 94, 300 


Copper from new scrap (not in- 448, 900 | 484, 600 
cluding brass)................ 45, 000 > 
Copper from old scrap (not in- As metal..............-.... 270,000 | 260, 000 


cluding brass)................ 319, 300 In brass and other alloys. .. 


Brass scrap remelted: Brass scrap imported. .......... 119 geet cs 
New clean scrap............ 60,000 | 88,400 || Scrap copper imported. ........1......... 754 
Old scrap................... 60, 800 Brass scrap exported. .......... 29, 792 12, 339 

Scrap copper exported.......... 9, 547 13, 224 
120, 800 
Copper content of brass scra 
averaging 70 percent copper): 
New scrap...........-.....- 42, 200 
Old scrap..................- 42, 400 


1 Of these totals secondary copper reported by smelters and refiners that treat mainly primary metal 
comprised 148,478 tons in 1935 and 132,915 tons in 1936. 


The terms “new brass scrap” and “new copper scrap”, as applied 
in the preceding table, refer to the scrap that 1s accumulated in fabri- 
cating products; ‘old scrap" is the metal that was made into products 
and after service has been discarded and returned to be remelted or 
refined.for further use. Few junkmen, dealers, or smelters keep any 
statistics of “old scrap" and “new scrap". Most of the new scrap 
is clippings, grindings, and defective articles made in the ordinary 
operations in fabricating goods, some of which is reused at the plant 
and the remainder sold. All foundries (many of which purchase scrap 
metals) are advised in the Bureau of Mines questionnaire to exclude 
all scrap made and used in their own plants and to give data solely 
on purchased scrap. Those that purchase only “new scrap” of cer- 
tain grades and assay can give correct data; the others usually can 
make no distinction between “new” and “old” scrap. Secondary 
smelters usually cannot give exact figures but occasionally can esti- 
mate the proportion of “new” scrap metal treated. The figures in 
the preceding table are the best obtainable. 

Reports for 1936 show that railroads reused at their shops and found- 
ries the following quantities of scrap metals: 7,800 tons of brass; 1,020 
tons of copper; 11,108 tons of copper in alloys other than brass; 1,400 
tons of tin in babbitt, solder, and bronze; and 4,980 tons of lead in 
various alloys. 

Apparently stocks of scrap copper and copper alloys are normal at 
large dealers’ yards, smelters, and foundries. The pick-up by small 
collectors remote from smelters increased to some extent during the 
last 3 months of 1936. Urban collections from fabricating plants 
usually were marketed quickly. 

The use of various alloys (ordinarily in small quantities) in the 
manufacture of brass is becoming more prevalent. It is thought 
that purchasing agents will be required to specify more closely in 
order to obtain the type of metal desired. 
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Secondary lead.—The output of secondary lead in 1936 equaled 66 
percent of the total production of refined primary lead from domestic 
and foreign sources in the United States, compared with 83 percent in 
1935. Much recovered lead is derived from discarded batteries, pipe, 
n and lead-covered cable; other sources are solder, babbitt, and 
shot. 

Secondary lead recovered by smelters whose product is mainly 
primary metal decreased 10,192 tons in 1936. "The output of pig 
lead by secondary smelters decreased about 9,108 tons, and that of 
lead in scrap alloys increased 8,349 tons. 

Old batteries were collected in 1936 at a rate equal to that in 1935. 
Collections were good in urban but only fair in rural areas. In the 
closely populated areas apparently dealers did not accumulate battery 
plates or old batteries but unloaded them as fast as purchased, so that 
scrap batteries available were those actually taken in current trade. 
The higher price of lead now prevailing doubtless will increase the 
quantity of old batteries marketed from midwestern and mountain 
areas, although this will not add appreciably to the smelter receipts. 
Recovery of battery plates will increase in 1937 owing to the increased 
scrapping of old cars. 


Secondary lead recovered in the United States, 1935-36, in short tons 


1935 1936 
Secondary lead recovered by smelters that treat mainly ore.................... 44, 748 34, 556 
Secondary lead recovered by srnelters that treat only scrap and drosses........ 112, 052 102, 944 


156, 800 137, 500 


Becondary lead recovered in remelted alloys: 
Estimated secondary lead content of antimonial lead produced at regular 


lead’ sinélters pM T "-——-—-*KxTM 9, 479 12, 930 
Lead content of drosses and scrap alloys treated at secondary smelters..... 104, 121 112, 470 
113, 600 125, 400 

Total secondary lead recovered. ........................ ee ee eee 270, 400 262, 900 


1 Antimonial lead oe at primary smelters totaled 16,384 tons containing approximately 4,685 tons 
of primary domestic lead, 491 tons of primary foreign lead, 1,110 tons of primary domestic antimony, 26 tons 
of primary foreign antimony, 9,479 tons of secondary iead and 593 tons of secondary antimony in 1935, com- 
pated with 23,230 tons containing approximately 7,442 tons of primary domestic lead, 696 tons of primary 
oreign lead, 1,434 tons of primary domestic antimony, 37 tons of primary foreign antimony, 12, tons 
of secondary lead, and 691 tons of secondary antimony in 1936. 


Refined primary lead produced in the United States, 1985-386, $n short tons 


1935 1936 
From: domestic OT6. sl uc ceo hoe ee ee ke ee ee Sones ema 310, 505 387, 688 
From foreign ore and base bullion. Lc cll LLL lc c ce ere nee 14, 055 11, 458 


A number of secondary smelters treating old batteries and other 
lead alloys now recover much of the lead as good-grade pig lead. 
The residues and drosses containing antimony are then used in making 
hard lead containing various perce of antimony. 

Some of the problems in handling old batteries are stated in an 
article by Neuman 


3 Neuman, E. A., Journey of Battery Plates from Dealer to Consumer: Waste Trade Jour., Mar. 27, 1937, 
pp. 89, 94. 
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The question of the press paid for battery plates is discussed in 
an article by Schoenback.* 

The sampling of battery plates is much more difficult than the 
assaying, due to the moisture in the rubber and separators. 

A large number of the old batteries are smelted on toll by custom 
smelters. The smelters also purchase batteries at a price based on 
that of pig lead at St. Louis, the antimony content being paid for at 
the price of lead, although the price of antimony in 1936 was about 
three times that of lead. 

Secondary zinc.—Secondary zinc recovered as pig metal and in 
alloys (including brass) increased 27,750 short tons, largely in redis- 
tilled zinc and zinc in brass. The zinc content of brass remelted was 
12,600 tons more in 1936 than in 1935. The total recovery of second- 
ary zinc (including that in brass) equaled 25 percent of the total output 
of primary slab zinc in the United States (492,132 tons) in 1936. In 
addition, large quantities of the zinc dust, zinc chloride, and other 
compounds were made from zinc drosses and residues. 


Secondary zinc! recovered in the United States, 1935-86, and products made from 
zinc dross, skimmings, and ashes, in short tons 


1935 1936 

Secondary zinc recovered by redistillation........................- 2. lll ll... 28, 650 42, 209 
Secondary zinc recovered by sweating, remelting, etc.......................... 20, 750 25, 791 

Total sinc recovered unalloyed..................... ee cL c llle. 55, 400 68, 000 
Zinc recovered in alloys other than brass..............-.. . 2.2 c c LLL Llc c... 8, 950 11, 500 
Zinc recovered in brass (estimated). 2... Ll LLL LLL c ll Lll... 30, 000 42, 600 
Zine dust made from zinc dross.................. LLL LL cL LLL LL LL Lc ree eee 12, 453 14, 425 
Zinc dross used for zinc dust (estimated). e 14, 950 17,150 
Zinc concentrates and ore exported . . Lc Lc c Llc nee ene lll cer 461 245 
Zine dross-axDOF led. eoccauoscexetosemeno5sesc uem eade es mA es ec EE wu eade areae 
Lithopone made from zinc skimmings and ashes............................... 2 68, 341 67, 361 
Secondary zinc content of lithopone. en c.l LL LL ee eee eee 13, 512 13, 450 
Zinc chloride made from zinc skimmings, ashes, etc... ll LL LL ..- 3) (n 
Zinc content of zinc chloride made from zinc skimmings, etc................... 3) (3 
Zinc content of zinc sulphate made from zinc skilmmings, ashes, etc............ 483 1, 224 
Zinc oxide produced from zinc scrap and drosses..........-..------------------ 9, 152 11, 600 


! Figures do not include scrap and dross used for lithopone or chloride. 'The use for zinc chloride, 
1 Revised figure. 
3 Figures not available. 

Zinc recovered by redistillation increased from 28,650 tons in 1935 
to 42,209 in 1936. Of the 1936 total, 22,142 tons (an increase of 
8,703 tons) were recovered at primary smelters from zinc drosses and 
20,067 (an increase of 4,856 tons) at five secondary plants using 
large graphite retorts and two plants using clay retorts, which treated 
only drosses and residues in 1936. The five active smelters using 
large graphite retorts in 1936 were: 

Federated Metals Corporation, Trenton, N. J. 

General Smelting Co., Philadelphia, Pa. 

Nassau Smelting & Refining Co., Tottenville, N. Y. 

Superior Zinc Corporation, Bristol, Pa. 

Wheeling Steel Corporation, Wheeling, W. Va. 

Of the total output of 163,340 tons of lithopone in 1936, 67,361 
containing 13,450 tons of zinc were made from zinc skimmings and 
ashes. 


* Schoenback, Walter, Pyramiding Battery Plate Prices: Waste Trade Jour., Mar. 28, 1936, p. 97. 
153330—37— —817 
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The American Bureau of Metal Statistics estimates that 242,000 
tons of zinc (47,000 more than in 1935) were used in 1936 in zincking 
(galvanizing) sheets, forms, tubes, wire, and other materials. 

Secondary tin.—Secondary tin recovered amounted to 28,020 tons 
valued at $25,621,500 in 1936, compared with 27,900 tons valued at 
$27,498,200 in 1935. The total value assigned is based on the yearly 
average price (45.72 cents in 1936 and 49.28 cents in 1935) ren by 
the American Metal Market for 99-percent metal, prompt delivery at 
New York. | 

The 1935 and 1936 figures for recovery of pig tin are not comparable, 
as in 1936 it was decided to eliminate from secondary-tin figures all 
tin recovered at tin-plate plants by operators by treating tin scruff. 
This tin is recovered 1n the ordinary course of operations at nearly all 
plants, and its elimination decreased 1936 totals about 2,000 tons. 
The tin recovered in 1936 in alloys and chemical compounds increased 
2,470 tons. Secondary tin recovered in 1936 was equivalent to about 
33 percent of the tin imported into the United States as pig metal in 
1936. 

According to the American Iron and Steel Institute 2,355,561 long 
tons of tin plate and terneplate were made in 1936. It is estimated 
that about 40,000 long tons (an increase of 25 percent) of tin were 
used in these products and that 4,265 short (3,808 long) tons of tin 
were Roda from tin-plate clippings and old coated containers. 

Owing to the relatively high value of tin, it is important that the 
degree of accuracy be high in obtaining representative samples of 
shipments of tin dross and in analyzing them later.’ 

Many earlier chapters of this series contain data on plants and 
processes followed, and a complete history of the different methods of 
detinning has been published by Mantell.* 

Under the Act of Congress passed February 1936, “To provide for 
the protection and preservation of domestic sources of tin", and the 
subsequent Executive order issued by the President of the United 
States, it 1s necessary to obtain a license from the Secretary of State 
for all exports of tin-plate scrap. According to a press release of the 
Department of State, January 4, 1937, the Department received 
applications for license to export 23,383 long tons of tin-plate scrap 
between July 1 and December 31, 1936. Forty-nine licenses, authoriz- 
ing the exportation of 6,483 long tons of tin-plate scrap valued at 
$106,854, were issued during that period. All of these licenses were 
for export to Japan. 

Allotments have been assigned to 39 producers for export of 18,609 
long tons of tin-plate scrap, subject to license, during the early part of 
1937; applications for allotments in 1937 have totaled 27,752 long tons. 

An amendment to the act has been proposed requiring an export 
license for shipping tin-plate scrap to Hawaii and Puerto Rico to 
prevent reexportation to ultimate consumers. The waste-material 
industry is much disturbed over the proposed embargo on scrap-iron 
and steel exports and over a bill introduced on April 12, 1937, which 
seeks to provide for cooperation between the United States and foreign 
nations producing tin ore and other materials "to assure the United 
States continuing supplies of the same to supplement deficient domestic 
resources and production, and for other purposes." The industry 


P bs ipd J. B., A Suggested Method of Preparing Deliquescent Tin Dross Samples: Met. Ind., September 
qh Mantel, C. L., Scrap Detinning Affords Big Outlet for Chlorine: Chem. and Met. Eng., 1926, pp. 
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does not like the words ''for other purposes." It feels that the 
restrictions on the export of tin-plate scrap may be extended to all 
scrap containing even small quantities of tin, as provided for in a bill 
(H. R. 6621, 75th Cong. 1st sess.) still in committee late in May, and 
perhaps to scrap containing antimony, nickel, chrome, cobalt, and 
other so-called strategic metals. 

The proposed embargo on iron and steel scrap would affect the export 
of various alloy steels that contain metals not mined in the United 
States in sufficient quantities to supply domestic uses. 

Although the average yearly price of tin declined, it remained close 
to 46 cents & pound in 1936 and resulted in the detinning of old tin- 
coated containers (about 3,300 tons) for the third time in many years. 
The old cans yield much less tin than clean tin-plate clippings. Many 
more old cans will be treated at the plants now equipped to handle 
them, but the high cost of collecting and shipping them militates 
against their use. There are also the additional costs of cleaning and 
handling bulky material. Thus the use of old tin-coated containers 
probably will be confined to areas adjacent to the detinning plants. 


Secondary tin recovered in the United States, 1935-36 


1935 1936 
Tin recovered as pig On... short tons.. 9, 600 7, 250 
Tin recovered in alloys and chemical compounds........................ do.... 18, 300 20, 770 
i 27, 900 28, 020 
Clean tin-plate scrap treated at detinning plants.................... long tons.. 193, 571 228, 209 
pM ————— M] | | 
Metallic tin recovered at detinning plants............................ pounds.. 2, 413, 081 5, 128, 424 
Tin content of tin tetrachloride, tin bichloride, tin crystals, and tin oxide made 
at detinning plants... tenes tee d ee tu du ME pounds.. 4, 886, 479 3, 401, 477 
Total tin recovered at detinning plants............................ do.... 7, 299, 560 8, 529, 901 
Tin es a dd tin bichloride, tin crystals, and tin oxide made at detinning 
AER tin foc A A S pounds..| 10,434,540 | 6,887,121 
Average quantity of tin recovered per long ton of clean tin-plate scrap. ...do.... 37.7 7.4 


Tin (metal) and tin concentrates (tin content) imported into the United States, 
1985-86, in short tons 


1935 1936 


Tin imported as metal... 71, 969 85, 153 
Tin concentrates (tin content) Iotorted. 2... Ll LLL. .lllll 199 200 


The quantity of tin-plate clippings treated at detinning plants in- 
creased about 34,600 long tons in 1936, and the average cost of such 
PPIE delivered at pan increased from $14.73 a long ton in 1935 

to $14.80 in 1936. These clippings were treated at plants of the 
Vulcan Detinning Co. at Sewaren, N. J., Neville Island, Pa., and 
Streator, Ill.; of the Johnston & Jennings Co. of Cleveland, Ohio; and 
of the Metal & Thermit Co., at South San Francisco, Calif., East 
Chicago, Ind., and Chrome, N. J. 

Imports of tin-plate scrap in 1936 totaled 9,873 long tons valued at 
$94,049, compared with 9,185 tons valued at $68,109 in 1935. Of 
these amounts, Canada supplied 9,275 tons valued at $89,247 in 1936 
and 8,794 tons valued at $65, 581 in 1935. Cuba supplied the re- 
mainder in both years. 
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Exports of tin-plate scrap decreased from 34,928 long tons valued at 
$749,604 in 1935 to 14,375 valued at $282,214 in 1936. Japan took 
about 91 percent of the total in 1935 and about 95 percent in 1936. 
The total quantity exported in 1936 after the export ban and licensing 
provisions became effective (Apr. 14, 1936) was 5,550 long tons, ac- 
cording to monthly export statistics published by the Bureau of 
Foreign and Domestic Commerce. This material would yield Japan- 
ese detinners about 35 pounds of tin per long ton. 

Exports of waste tin plate increased from 24,525 long tons valued 
at $1,449,008 in 1935 to 44,621 tons valued at $2,635,662 in 1936, of 
which Japan took about 85 percent in 1935 and about 77 percent in 
1936. 

The tin reported recovered in alloys and compounds in 1936 in- 
cluded the tin content of products made from clean tin-plate scrap. 
Most of the tin recovered at the plants listed was in tin bichloride, tin 
crystals, tin tetrachloride, and tin oxide. 

The total recovery of tin as metal or in compounds from clean tin- 
plate scrap in 1936 was 4,265 short tons, whereas it is estimated that 
makers of tinplate and terneplate consumed nearly 45,000 short tons 
of tin. Some old tin-coated containers treated at Sewaren, N. J., 
yielded 27.76 pounds of tin per long ton. 

A plant in Los Angeles collected old cans locally for use in shredded 
scrap to precipitate copper from mine waters, but there was no at- 
tempt to recover the tin coating. 

A book by C. L. Mantell, of Pratt Institute, Brooklyn, N. Y., en- 
titled “Tin: Its Mining, Production, Technology, and Application", 
includes chapters on the sources of secondary tin and the various 
methods of detinning tin-plate scrap. 

Secondary aluminum.—The recovery of secondary aluminum, in- 
cluding that in alloys, totaled 51,500 short tons valued at $19,055,000, 
compared with 51,400 tons valued at $19,018,000 in 1935. The values 
in both years were computed at 18.5 cents & pound. 

The value of primary aluminum produced in the United States in- 
creased from $22,070,000 in 1935 to $41,612,000 in 1936 owing largely 
to an increase of about 88 percent in output. 


Secondary aluminum recovered in the United States, 1935-86, in short tons 


1935 1936 
Secondary aluminum recovered unalloyed. ........................... ll lll... 23, 500 20, 900 
Aluminum recovered ín alloys (mainly No. 12)..............................-. 27, 900 30, 600 
51, 400 51, 500 


Primary aluminum produced in the United States and imported and exported, 
1935-86, in pounds 


1935 1936 
Primary aluminum produced in the United States. 2 LLL... 119, 295, 000 | 224, 929, 000 
Aluminum (crude and semicrude) imported for consumption.................. 21, 201, 235 | 25, 562, 571 


Aluminum (crude and semicrude) exported................ L2 LL ll LLL Lll. 3, 970, 347 1, 605, 753 
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The spread in scrap-aluminum castings was 1.37 cents a pound in 
1936; the demand was usually good, and the quantity available was 
cleaned up fairly well. Aluminum cylinder heads and aluminum- 
alloy pistons were used more extensively in motorcars than formerly, 
80 that an increased quantity of scrap aluminum was consumed in the 
automobile industry. Scrap cast aluminum and old crankcases were 
in good demand and were somewhat scarce at times. Scrap-alumi- 
num clippings remelted in the ordinary course of shop practice were 
excluded wherever possible from 1936 recoveries. Nearly 600 tons 
of aluminum clippings were used in making powdered &luminum in 
1936. 

Numerous alloys containing aluminum contribute to the seconda 
aluminum recovered, but No. 12 (a mixture of about 92 percent alumi- 
num and 8 percent copper) constitutes the largest supply of material 
for remelting and refining. Other alloys are used in smaller quanti- 
ties. Many automobile aluminum crankcases are sold to foundaries 
and do not reach the secondary smelters. 

The approved standard methods of sampling and analyzing alumi- 
num and its alloys are described in & pamphlet published by the 
Aluminum Research Institute in July 1932. A book? by Anderson 
is interesting to smelters and users of secondary aluminum. 

Prices for scrap cast aluminum ranged from 11.50 cents a pound in 
August to as high as 12.87 cents in December. 

ew aluminum clippings ranged in price from a low of 13.25 cents 
in July to a high of 14.25 cents in January; the average price in 1936 
was only 0.46 cent higher than in 1935. 

Secondary antimony.—The principal materials refined or remelted 
that contained antimony as an alloy were hard-lead drosses, babbitt, 
bearing metal, battery plates, pewter, and type metal. The antimony 
used in the pigment, paint, and ceramic industries is so dissipated 
that no secondary recoveries can be made, but a large proportion of 
the production of metal containing antimony returns 1n a few months 
or a few years for refining and reuse. Antimony in type metal and 
in bearings returns very rapidly for refining. ‘This large return of 
scrap in type and bearing metals normally goes to the makers of type 
and bearing alloys, which restricts the market for antimonial lead. 
It may take several years for antimony in battery plates to return as 
scrap, but probably 85 percent is certain to come back for reuse. 

The production of secondary antimony in the Untted States, most 
of which was recovered in alloys, increased in 1936. The average 
price for ordinary brands (Chinese grade) of antimony, as stated by 
the American Metal Market, was 12.97 cents a pound in 1936 compared 
with 14.08 cents in 1935. Smelters that ordinarily use primary ores, 
concentrates, or metal reported 1,471 tons of primary antimony and 
691 tons of secondary antimony as contained in 23,230 tons of anti- 
monial lead. The recovery of secondary antimony by secondary 
smelters increased about 200 tons. 

Imports of antimony in ore, as metal, or in oxide were 6,304 tons 
more than in 1935. 


* Anderson, R. J., Secondary Aluminum: Sherwood Press, Inc., Cleveland, Ohio, 1931, 563 pp. 
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Secondary antimony recovered in and antimony imported into and ezporled from 
the United States, 1935-36, tn short tons 


| 1935 | 1936 


Secondary antimony in antimonial lead scrap smelted at regular smelters...... 
Secondary antimony recovered at secondary smelters.......................... 


Antimony imported in ore, as metal, or as oxide or aalt... 
Foreign antimony exported............. 2-2... ccc c ll en eee eee ee eee eee ee 


Secondary nickel.—The nickel reported as recovered from secondary 
sources includes nickel in Monel metal (the natural alloy) but not 
that in ferrous alloys. The practice of using small quantities of nickel 
in iron and steel as well as in brasses and bronzes expanded greatly in 
both 1935 and 1936. Activity was much greater at foundries in 1936, 
and a large part of their products contained some nickel.” 

Nickel was often substituted for tin to lower costs in certain alloys 
requiring tensile strength and ductility. | 

Most of the secondary nickel recovered in 1936 came from scrap- 
nickel anodes, nickel-silver, copper-nickel alloys, and Monel metal. 
Exports of nickel scrap and scrap alloys containing nickel increased. 
It is impossible to give the nickel content of all the exports of such 
nickel-bearing scrap, but the total nickel content reported by exporters 
who submitted data to the Bureau of Mines was 1,262 tons in 1936 
and 960 in 1935. 

The secondary nickel recovered in ferrous alloys was undoubtedly 
much larger in 1936 than in 1935. It is estimated by Robert C. Stan- 
ley, president of the International Nickel Co., Ltd., that about 42 
percent of all nickel consumed in the United States is used in nickel 
iron and steel, mainly in motor cars, railway equipment, heat-resistant 
alloys, and machinery. All these industries expanded greatly in 1936. 

Probably more secondary nickel is recovered from ferrous than from 
nonferrous alloys, but no figures are available. Certain alloys give 
uninformed dealers trouble.” 

Scrap iron and steel dealers are frequently careless in handling alloy 
ferrous scrap, and certain discarded equipment and automobile scrap 
which contain nickel are thrown in with the regular steel scrap instead 
of being kept separate and advantage taken of their greater value." 


Secondary nickel recovered in the United States, 1935-36, in short tons 


1935 1936 
Nickel recovered as metal................ 2... c ccc eee eee ee 700 855 
Nickel recovered in nonferrous alloys and salts................................- 1, 250 1, 110 
1, 950 1, 965 


4 TuT, D. M. (International Nickel Co.), Nickel in Brass-Foundry Practice: Met. Ind., 1936, pp. 430 
an . 

11 Edelstein, Joel, Nickel Alloys in Scrap Metals: Waste Trade Jour., Mar. 27, 1937, pp. 83 and 87. 

u Walenchik, I. W., Profits in Nickel Alloys: Waste Trade Jour., Mar. 27, 1937, p. 147. 
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Primary nickel produced in the United States and imported and exported, 1935-86, 


tn short tons 
1935 1936 
Nickel Dro deed as a byproduct from the electrolytic refining of copper at domes- 
flo TBHHOEIOS. A usepOE EZ USA desi aae we Sr 160 107 
Nickel imported for consumption in the United States as nickel or in nickel ores 
and matte, oxide, and alloxg. LL Lll ee en nee ee een ll 37, 848 53, 136 


Nickel, Monel metal, and other alloys exported.. ................. 2... 2... .. 1, 726 3, 438 


Considerable information as to the composition and uses of nickel 
Monel metal, and other nickel alloys is given in Inco and in s ecial 
pamphlets on nickel and its various alloys, publications of the Inter- 
national Nickel Co. "This company purchases nickel scrap and Monel 
scrap. 


CLASSIFICATION OF OLD METALS 


The classification of old metals drawn up by the Metals Division of 
the National Association of Waste Material Dealers, Inc., Times 
Building, New York, N. Y., and changed from time to time as desir- 
able, is the standard of both dealers and manufacturers in the United 
States. The latest classification (Circ. M), effective March 16, 1932, 
was given in the Secondary Metals chapter, Minerals Yearbook, 1936. 
No immediate changes are contemplated in this classification. 

There is a growing demand for scrap-metal specialties (not specifi- 
cally covered by the classification), such as nickel alloys, German 
silver, Monel metal, cadmium, and molybdenum. Difficulties have 
arisen in making shipments to buyers’ specifications, and with the 
object of eliminating some of the trouble the Waste Trade Journal 
published classifications used by one of its advertisers. A list of these 
was given on pages 338 and 339 of the Secondary Metals chapter in 
Mineral Resources of the United States, 1930, part I. 
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IRON ORE, PIG IRON, FERRO-ALLOYS, AND STEEL 


By Rosert H. Ripaway and H. W. Davis! 
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Preliminary data indicate that world production of steel estab- 
lished a new high level in 1936, and that the output of pig iron, with 
an increase of 23 percent over 1935, was topped only by the record 
figure for 1929. Requirements accumulated from preceding depres- 
sion years, together with the almost frantic armament race under way 
among the principal world powers, have imposed. enormous demands 
upon the iron So steel industries. Of the total world output of pig 
iron and steel in 1936, the United States furnished about 34 and 40 
percent, respectively. 

In 1936 the American iron and steel industry increased its annual 
output for the fourth successive year; in fact, the production of steel 
and pig iron rose 40 and 45 percent, respectively—much larger relative 
gains than in 1935. "The increase in domestic output of steel and of 
pig iron in 1936 over 1935 was greater than the total production in 
1932. "This larger output, which gained momentum during the year, 
required 61 and 68 percent, respectively, of the potential capacity. 
At the close of 1936 operations were definitely on a larger scale than 


1 Figures on imports and exports complled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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during the opening months, as the average rate of production in the 
first quarter was only 55 percent of capacity. The higher rate of 
operation reacted to the benefit of producers of such Geet products 
as iron ore, manganiferous iron ore, fluorspar, fluxing stone, and coke, 
which depend on the iron and steel furnaces for their chief market. 
Domestic production of iron ore, the principal raw material, increased 
60 percent over 1935, and totaled 48,788,745 gross tons in 1936. 
The trends in domestic production of iron ore, pig iron, and steel for 
more than half a century are illustrated in figure 31. 


MILLIONS OF OROSS TONS 
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FIGURE 81.— Trends in production of iron ore, pig iron, and steel in the United States, 1880-1936. 


Salient statistics of iron ore, pig iron, ferro-alloys, and steel in the United States, 
1986-36 


1935 1936 


Gross tons Value Gross tons 


Iron 
Production by— 
Districts 


Lake Superior !........................ 25, 368, 637 41, 781, 215 
Southeastern...............-..-..------ 3, 205, 684 (2) , 214, 587 
Northeastern..........................- 1, 349, 247 2, 009, 764 
hi s o. T 520, 684 723, 1 
30, 540, 252 (2) 48, 788, 745 
Mining methods: 
HOCH e EE 3 17, 926, 848 ) (2) Hoc n 
Underground. ......................... 3 12, 613, 404 3 17, 985, 501 
30, 540, 252 (3) 48, 788, 745 
Varieties: 
Hematite. a code ose teen nee c ue desee sm 428, 920, 328 4 446, 107, 680 
Brown oe... no : (2) 5 474, 889 
LO 2 a. e ere aa 4 1, 352, 054 4 2, 205, 643 
Carbonste. ...........................- 533 
30, 540, 252 (3) 48, 788, 745 
Shipments (exclusive of ore for 7 33, 426, 486 |$83, 034, 561 51, 465, 648 
Average value per ton at mine. ............|].............- 2. 48 |.............- 
EE 1402 G5 | 3,482, 2232 20 
EE ' 660, 1, 913, 463 645, 284 


See footnotes at end of table. 
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Saltent statistics of iron ore, pig iron, ferro-alloys, and steel in the United States, 
19356—36— Continued 


Pig iron: 
Production. AAA Reese ERO UE dQ EE 20, 827, 196 (?) 30, 254, 022 (2) 
A A elut duis 21, 178, 353 |358, 145, 499 30, 798, 958 | 541, 693, 504 
Average value per ton at furnaces..........].............. 16.91 La $us 17. 59 
TI POPS NOTOS M I c 130, 937 | 1,979,324 165, 808 2, 336, 236 
BIPOLAR 4, 107 96, 272 5, 316 119, 362 
Ferro-alloys: 
o AA A da 545, 316 (2) 818, 488 (3) 
Shipments: 
Ferromanganese............................ 194, 627 | 10, 374, 328 322,353 ! 24,088, 298 
Btniegelelzen. E 54,793 | 1,303,574 92, 336 2, 249, 217 
FerrosidllcODc- rr a 263, 264 | 11, 630, 793 325, 210 | 15, 176, 800 
Other varieties. .......-..-..-.---..-----.-- 79, 492 | 19, 582, 897 113,632 | 27,620,759 
592, 176 | 48,891, 592 853, 531 | 69, 135, 074 
Imports: 
Ferromenganesg ll. c-. 27,240 | 1,731, 411 37, 953 2, 251, 951 
Sniegelelisen -0000 0000n00nn0nooanMnMMMMM 32, 384 915, 134 52, 011 1, 404, 983 
FertoslliCODa su Side sec cé eme See 5, 274 135, 422 3, 823 18, 566 
Steel production: 
Open hearth: 
DC EE MN secede een PPD NERONE 30, 361, 237 43, 114, 826 
FS Ota EE EEN 354, 192 421, 302 
Bessemer... gege nosse IST EE AE 2, 835, 031 (3) 3, 458, 457 (1) 
a eor ere kin pac A 042 816 
A is escis 541, 492 772, 455 
34, 092, 504 (1) 47, 767, 856 (2) 


1 Includes a small quantity of ore produced in southern Wisconsin. 
2 Figures not available. 

3 Some open pit included with underground. 

4 Some hematite included with magnetite. 

5 Some brown ore included with hematite. 


The automotive industry in 1936, with an output of 4,454,535 cars, 
the largest since 1929, remained the chief consuming outlet for steel, 
taking one-fifth of the total output compared with one-fourth in 1935. 
Despite the increased farm income, relative and actual amounts of 
sie) moving into agricultural outlets declined in 1936. Although the 
relative amount of steel going into containers dropped, consumption 
in this outlet increased moderately. 

Revival in the capital-goods E was paced by the increased 
proportion of steel absorbed by these industries. Demand by the 
railroads for larger amounts of steel was most striking in 1936, but 
the volume so consumed was still far less than in the twenties. The 
strict economy practiced by the railroads during the depression built 
up a back log of orders that is now being tapped. The demand not 
only includes materials needed to replace worn-out or scrapped equip- 
ment but also to build the new, high-speed, streamlined units for 
passenger service, necessitated by keen competition with other rail- 
roads as well as with motor and airplane transportation. For example, 
new, 12-car, stainless-steel, streamlined, air-conditioned trains make 
the run of 1,035 miles between Chicago and Denver in 16 hours. 

The construction industry, though still lagging, took relatively more 
steel in 1936 than in 1935. A sharp increase in industrial construction 
was noted during the year. Residential building also advanced sub- 
stantially but still remained far below the predepression level. The 
amount of steel consumed in machinery and highway construction 
likewise increased in 1936. 
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General price advances were noted during 1936, particularly for 
the fourth quarter, when there was a large volume of buying. At the 
end of the year the composite price of finished steel, as compiled by 
Iron Age, was 2.330 cents a pound, which was higher than the 1929 
peak of 2.317 cents per pound. The prices for the various grades of 
pig iron advanced during the last 2 months of the year, but that for 
splegeleisen remained steady. The price of ferromanganese, which 
dropped $10 a ton to $75 & ton in January as a result of the lower 
tariff under the trade agreement with Canada, was increased $5 a ton 
in November. A particularly interesting development during 1936 
was the adoption of a system of open-price announcements by the 
steel industry. Under this arrangement, the seller announces prices 
to the customer and agrees to notify him of any change. Open prices 
were in effect under the N. R. A. Steel Code, but when the code was 
abandoned the industry reverted to its former practices. Recent 
Federal legislation forbidding discrimination in prices to customers is 
expected to aid in maintaining open prices. 
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FIGURE 32.— Trends in prices of iron ore, pig iron, finished steel, and steel scrap, 1889-1936. The prices 
of iron ore and pig iron are the averages f. o. b. mines and furnaces, respectively, as reported to the Bureau 
of Mines; the price of finished steel is an average composite computed by American Metal Market; that 
of steel scrap is an average at Pittsburgh of No. 1 Heavy Melting computed by Iron Age. 


Employee relationships in recent years have received more attention 
from managers of steel-producing industries. The number of em- 
tik increased materially during 1936 and exceeded that in 1929. 

espite extensive mechanization, more man power is required to 
produce the great variety of finished steels now demanded. Vacations 
with pay for millworkers were instituted recently by many companies, 
and increases in wage rates were noted during the year. 

Considerable new capacity was added to producing plants in 1936, 
and it is planned to add more in 1937. Such additional capacity was 
largely in the finishing end of the steel processes to meet the increased 
demand for certain types of products and to correct overbalanced 
capacity in other lines. Eight new open hearths were added in 1936, 
but no new blast furnaces were built, although several were remodeled 
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and enlarged. In fact, no new blast furnaces have been built since 
1928, and many obsolete stacks have been dismantled and scrapped. 

Imports of iron ore and pig iron into the United States were higher 
in 1936, and exports of iron ore decreased slightly. Exports of pig 
iron, which are very small, increased. Imports of ferro-alloys in- 
creased in 1936 over 1935, and exports, which are relatively unimpor- 
tant, also were larger. Increases were noted in exports of a wide 
range of steel products, particularly tin plate, but scrap shipments 
abroad were slightly lower. Imports of steel products, which are 
relatively small, increased, and imports of scrap doubled. 

Tariff changes.—Changes in the import duty on & number of iron 
and steel products have been made during 1935 and 1936 under the 
Trade Agreements Act of June 12, 1934. Such charges will be found 
in the Swedish Agreement effective August 5, 1935, the Canadian 
Agreement effective Janu 1, 1936, the Swiss Agreement effective 
February 15, 1936, the Belgian Agreement effective May 1, 1935, 
and the French Agreement effective June 15, 1936. 


CONSUMPTION OF FERROUS SCRAP AND PIG IRON 


Domestic consumption of iron and steel scrap totaled 36,469,000 
gross tons in 1936, an increase of 38 percent over the 26,415,330 tons 
consumed in 1935, while pig-iron consumption in 1936 was 29,778,000 
tons, or 44 percent more than in 1935, when 20,620,463 tons were 
consumed. Preliminary statistics given herein for the consumption 
of ferrous materials in 1936 are based on reports from concerns that 
use over 95 percent of the total consumption. 

Of the 1936 total, 18,860,000 gross tons were home scrap and 
17,609,000 tons purchased scrap. As employed in this report, the 
term “home” or “plant” scrap refers to scrap produced at the plant 
of the establishment reporting and includes (1) new scrap such as 
spills, risers, skulls, croppings, mill scale, cinder, etc., and (2) old 
scrap (any items of equipment discarded after actual use). The 
term ‘‘purchased scrap" includes both purchases and scrap trans- 
ferred from other plants under the same control as well as scrap re- 
ceived under exchange contracts or conversion agreements. The 
ratio of total scrap consumption to pig-iron consumption in 1936 
was 1:0.82 compared with 1:0.78 in 1935, while the ratio of purchased 
scrap to pig-iron consumption was 1:1.69 compared with 1:1.58 in 
1935 and the ratio of home scrap to pig-iron consumption was 1:1.58 
in 1936 compared with 1:1.54 in 1935. 

The use of scrap as a raw material in the manufacture of steel 
increased 38 percent over 1935, and the quantity of pig iron charged 
directly to steel furnaces increased 46 percent. Likewise, the increase 
in use of home scrap was greater than that of purchased scrap. The 
net effect of the relatively greater use of pig iron and home scrap in 
1936 was to reduce slightly the proportion of purchased scrap in ferrous 
materials charged to steel furnaces from 26.4 percent of the total in 
1935 to 24.6 percent in 1930. 
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Salient statistics on the consumption of ferrous scrap and pig tron in the United States, 
1935-86 


Total ferrous scrap consumed. .......................... gross tons..| 26, 415, 330 | 36, 469, 000 +38 
Horns SCTOD isso seb te ebook Ue gece el ete Ee do....| 13, 346, 752 | 18, 860, 000 +41 
Purchased ‘Remap... scat ro ce sees eh tee do....| 13, 068, 578 | 17, 609, 000 +35 
AMA do....| 6,160,830 | 8, 731, 000 +42 
In steel furnaces RA do....| 20, 254, 500 | 27, 738, 000 +37 

Pig iron consumed in steel furnaces........................... do....| 17, 520, 144 | 25, 620, 000 +46 

Total ferrous materials charged to steel furnaces. ............. do....| 37, 774, 644 | 53, 358, 000 +41 
Home scrap. ........----------------- eee eee percent of total.. 27.2 27.4 evecare 
Purchased Serap.....eicoeaeo ecco er o NENE do.... 20. 4 24 8 [LI eee: 
Pig IIO sd s ivesctewste enses d ru Lecce erK ias do.... 46. 4 48.0 |............ 

Ferrous scrap exported... lll lll... gross tons..| 2,103,959 | 1,936, 132 -8 

Price per gross ton: 

Serap PEE $12. 73 $15. 84 +24 
Pip tron A. S oe et Storey cc EE $18. 17 $19. 10 45 


1 Includes blast, cupola, air, puddling,’and crucible furnaces. 
3 Includes open-hearth, bessemer, and electric furnaces. 

3 No. 1 heavy melting at Pittsburgh. 

4 Basic pig iron f. o. b. Valley furnaces. 


Open-hearth furnaces take most of the scrap used in the United 
States; in 1936 they consumed 26,290,000 gross tons (72 percent of the 
total) compared with 19,119,627 tons (also 72 percent) in 1935. 


Consumption of ferrous scrap and pig iron in the United States, 1985-86, by type of 


furnace 
Berg 
EEN 
Type of furnace of active iron (gross 
ve) Home ( Purchased | Total (gross | tons) 
tons (gross tons) tons) 
1935 
Open-hearth...........--.-.-.---...- 127 9, 589, 017 9,530,610 | 19, 119, 627 13, 944, 239 
AT eege Seel 30 212, 862 6, 452 219, 314 3, 542, 719 
ed ee use eee 217 464, 783 450, 776 915, 559 33, 186 
CUO AA ER el 2, 287 1, 916, 835 2, 241, 788 4, 158, 623 2, 675, 827 
Ee 115 278, 140 168, 103 448, 243 295, 008 
Crucible sde 10 244 609 853 566 
Puddling 2. tens ieee A 5 1, 371 4, 020 5, 391 13, 492 
SA tnae eseese enaa 67 883, 500 666, 220 1, 549, 720 |.............. 
1 2, 858 18, 346, 752 18, 068, 578 26, 415, 330 3 20, 505, 037 
IX |X—————ÓmI 
Open-hearth......................... 134 13, 747, 000 12, 543, 000 26, 290, 000 21, 960, 000 
Bessemer..................-.......-. 000 13, 000 241, 000 8, 636, 000 
ElectriC loca csl borda 225 629, 000 578, 000 1, 207, 000 24, 000 
¡o A A de ee 2, 300 2, 650, 000 3, 350, 000 6, 000, 000 3, 639, 000 
Es dee EN 418, 000 214, 000 384, 000 
rücibló AAA Unc 
EE d 5, 000 8, 000 13, 000 30, 000 
asl... eelere 75 1, 183, 000 903, 000 2, 086, 000 |.............. 


1 2, 900 18, 860, 000 17, 609, 000 36, 409, 000 |  ? 29, 673, 000 


1 Where 2 or more separate departments, such as blast-furnace department, open-hearth department, 
foundry department, etc., are at the same place and are operated by 1 establishment, each of these depart- 
ments appears as a plant in the total. 

2 In addition, in 1935, 115,426 tons and in 1936, 105,000 tons were reported consumed in direct castings. 
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Complete data on the regional consumption of ferrous materials 
for 1936 are not available at this time, but distribution of quantities 
used in open-hearth, bessemer, and blast furnaces, which took 78 per- 
cent of the total scrap and 86 percent of the pig iron consumed in 
1936, are shown below: 


Consumption of ferrous scrap and pig iron in open-hearth, bessemer, and blast 
furnaces in 1986, by districts and States, in gross tons 


Open hearth Bessemer Blast furnace 


District and State Berap Scrap Scrap 


Pig iron EN: Pig iron 
Home chased Home chased Home chased 


eee | es | —— | ee | | RS fe fe 


New England and Middle 
Atlantic: 
Connecticut.......... 


Massachusetts........ 


Pennsylvaníia......... 3, 965, 000| 3, 160,000} 7, 251, 000 | 65,000; 1, 000/1, 041, 000 306, 000} 183, 000 
Southeastern and South- 


000| 1,682,000 | 2,000) 3,000} 452.000 | 111,000] 42,000 
Indim 2,000, 000| 1,447, 000} 3,141,000 | 19,000[........ 176,000 | 31, 000} 2,000 

€h128D,.............| 49034000] ` 0£3 IR ¿QUO PJ || |  |I|...--..-- 
es Tem } 47,000] 100, 000 


Missouri. ............ | 114, 000| 491,000 41,0) ROME AAA DEE 
Wisconsin 


5, 000 

Sates pat hea ie 3, 435, 000| 2, 628, 000| 4, 741, 000 | 116,000) 5, 000/1, 719, 000 390, 000] 355, 000 

Pacific Cm and Rocky 

Mountain: 

Calilornis AAA O A IA | AA A A A e 

Washington.......... 293,000; 682,000) 380,000 |1.......]........].......... |. --.......|-..-.... 
Colorado. ............ 

Utah 


—À — — | —M————— |.———Ó9 P. ———— — |———— |————— | ——— ——— | ————— 


13, 747, 000/12, 543, 000,21, 960, 000 | 228,000} 13, 000 


5 690.000 1, 183, 000| 903, 000 


In 1935 Ohio led all States in total consumption of scrap, with about 
24 percent of the total home scrap, 23 leen of purchased scrap, 


and 25 percent of the pig iron consumed; Pennsylvania was & close 
second, with about 24 percent of the home scrap and 19 percent of the 
purchased, and ranked first in pig-iron consumption, using about 26 
percent. Indiana and Illinois f A Ree with about 10 percent each, 
while Michigan and Wisconsin together took a little less than 10 
percent. 
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Total consumption of ferrous scrap and pig tron in the United States in 1935, by 
districts and States 


District and State | "Ct ive 


plants 
report- 
g 
New England: 
rege MEUS 62 39, 936| 0.30 99, 000| 0.76 139, 020| 0. 53 
0nine............. 19 
New Hampshire... 16 5, 236 D 04 6,070 D 05 11, 306 . 04 
emo Ae MEE 1051) — 96,960| .72 196,796] 1.50  203,762| 1.11 
ermont........... 15 2,270] .02 3,265 .02 5,535| .02 
232 144, 408| 1.08| 305,221 2.33 449, 629| 1.70 
Mie Atlantic 
elaware.......... 5 
New Jersey........ 87 101,205| .76 160, 472) 1.23 261,677| .90 
Now York......... 222 540, 082] 4.05 §87,479| 4.49] 1,127,561] 4.27 


Pennsylvania...... 452| 3,162,000| 23.69) 2,453,167| 18. 77| 5,615, 167| 21. 26 


 —— | —— M À—— — | MO | [—— | ————M——— |—ÀÁ—Á—— | ——Ó M | ——Á—— 


766| 3,803,287| 28.50) 3, 201, 118| 24. 49| 7,004, 405/26. 52 


ee [Ji —€——7 À || i— ——" | — —nÀ—— | — MÀ | an —!ÀÀamao o | ám À———MÀÀÓ—MM | 
L—ÁAAA——|———————ÉÁÁ— [I[L—————— IL———É——IL———I1——————————— II 


Alabama........... 68| 407,021] Sol  343,190| 2.63| 750,211] 2.84 
District of Colum- 
ae e lee 4 7,177 . 05 35 | | 7, 212 . 03 
orida............ 15 
Georgla............ 41 46,099} .34 82, 219 128,318} .49 
Knicks Mer = 220, 038| 1.65 425, 061| 3.25 645,099] 2. 44 
aryland......... 
West Virginia... 29 805,832| 6.04 800,417| 6.12| 1,606,249| 6.08 
Mississippi........ 1] 323 939 1, 262 
North Carolina.... 33 2, 700} .03 13,012») .12 15,712]? .07 
Routh Carolina.... e 985 1, 867 2, 852 
ennessee......... 5 
Vet EE E ) 77,496| .58|  81,856| ei 159,352] e 
370| 1, 567,671} 11.74) 1,748,596| 13.38| 3,316, 267| 12. 55 
Southwestern: 
Arkansas.........- 10 
Oklahoma......... 21 
Louisiana.......... 22 y , . 
eX88.............- 45 11,498} . 39, 864| .31 61,362] .20 


— —MÓ —— | ———À | ——— | ee | ———  [ ———— MM | 


20,922; .16 75,348| .658 90,270] .37 


—— |—————M | .—————— | ————————— —— | — | à————— MM | lI———— | ———— ÀÁÀ—————— | —— 
T | I——————— | a | LÁ | | | er 


Ipois. 208| 1,200,799| 9.00| 1,224,845| 9.37| 2,425,644| 9.18 
SE EEN 118} 1,520, 500| 11.39| 1,347, 732} 10. 31| 2, 565, 232| 10. 86 
OWB.. l1.2224e2245 49 
Minnesota......... 61 | 165,599| 1.24 491,161) 3.76 656, 760} 2.49 
cue Li 54 
E CA 32 
Nous n tal) 10,102] .08| 29,531) .29| 9,633). 15 
Wea He } 1, 401,173 1, 066, 099 2, 467, 272 
North Dakota ENER 2 | 109 10. 50 169 8. 16 978 9. 34 
out 0t8...... 1 
Ohio............... 305| 3,101,775| 23.91) 3,001, 504| 22.97| 6,193, 279| 23. 44 
1,141] 7,490,057| 56.12| 7,161, 041| 54. 80| 14, 651, 098| 55. 46! 10, 866, 731 
Mocky M onan 
Arizona...........- 8 
Nevada............ 4 | 5,373| .04 6,248} .05 11,621}; .04 
oo Ue d v l 
olorado........... 22 
E T ) 100,618) .75| 114,424 .88| 215,042 e 
aho............-. Jh 
W yoming.......... 2l} al ri Mi eJ el r3 
Montana.......... 6 | 3,781 781 4, 491 8, 272 
58 109,796 796 . 82 125, 259 . 96 235, 055 . 89 


— — | | L— | —————M——— | ———— | ————— ——————— | ——————— |. ———————————— | —— 
Se | o r———————— y —— —Í—ÓÁ——— | ——— H 
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Total consumption of ferrous scrap and pig tron in the United States tn 1985, by 
districts and States—Continued 


Pig iron 


District and State 


cent 
of 
Gross tons E Gross tons T Gross tons total 
total total 
Pacific Coast: 

Alaska............. 

Oregon............ 27,897| 0.21 87,489; 0. 67 6,858| 0. 03 
Washington....... 

California.........- 182, 714| 1.37 364, 506| 2.79 , . 50 

210,611] 1.58 451,995| 3.46 A . 53 

United States total....| ! 2, 858/13, 346, 752 |100. 00| 13, 068, 578/100. 00} 26, 415, 330/100. 00| 220, 505, 037|100. 00 


1 Where 2 or more separate departments, such as blast-furnace department, open-hearth department, 
foundry department, etc., are at the same place and are operated by 1 establishment, each of them appears 
as a plant in the total. 

3 In addition, 115,426 tons were reported consumed in direct castings. 


For further details on the consumption of iron and steel scrap and 
pig iron in 1935, the reader is referred to Report of Investigations 
3329, Mineral Economic Series, entitled “Consumption of Ferrous 
Scrap and Pig Iron in 1935", which summarizes the results of the can- 
vass inaugurated in 1935 by the Bureau of Mines in response to re- 
quests from industry. The canvass, now (being continued on an 
annual basis, seeks to fill a long existent major gap in data on metal- 
liferous raw materials. 


IRON ORE 


Production and shipments.—In 1936, 48,788,745 gross tons of iron 
ore were produced, an increase of 60 percent over 1935, and the 
largest output since 1930, but still 25 percent below the 1925-29 
average. the 196 mines that contributed to the total in 1930, 
11 produced more than a million tons each compared with 142 mines 
(including 5 in the million-ton class) in 1935. Eighteen States were 
active producers in 1936 compared with 16 in 1935. Shipments of 
iron ore, which increased 54 percent in 1936 over 1935, totaled 51,465,- 
648 gross tons, the largest amount since 1930 but still 23 percent below 
the 1925-29 average. The majority of the iron ore mined in the 
United States is used in the manufacture of iron and steel, but 58,737 
tons of ore produced in 1936 were used for other purposes, including 
the manufacture of cement (42,943 tons), paint (10,348 tons), flux at 
nonferrous smelters (223 tons), ferromagnesite (4,017 tons), hydrogen 
gas (461 tons), and gas purification (745 tons). 

In the following tables the quantities of iron ore shown include ore 
that was beneficiated—that is, treated in any way—as well as ore 
that does not require treatment. Although included in the figures on 
production, the iron ore sold for the manufacture of paint (10,348 
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gross tons in 1936 valued at $53,037 ($5.13 a ton) compared with 4,795 
tons in 1935 valued at $28,683 ($5.98 a ton)) is not included in the ship- 
ments from mines. The output of manganiferous ore that contained 
5 percent or more manganese is also not included; 940,519 tons valued 
at $2,235,366 were shipped in 1936 compared with 524,184 tons valued 
at $1,322,611 in 1935. In Arkansas, one producer shipped 5 gross 
tons of loadstone, which is not included in the iron-ore statistics. 
Neither do the statistics include iron sinter recovered from the roasting 
of pyrites concentrate in 'Tennessee. 


Iron ore mined in the United States, 1935-36, by States and varieties, in gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


Number 


Btate of active | Hematite | Brown | magnetite | Carbon- | Zeta 
mines ore a 
1935 
Alabama....................-.. 25 3, 028, 294 249, 241 |... Losses 3, 277, 535 
California. ..................... 2 18, 489 |............ AS |.........- 18, 734 
e AA CO A 9,044 EE ove nS 3, 044 
Michigan....................... 35 PA O epee 5, 205, 531 
innesota................-.-... 56 10, 374,023 Y ects PA cuiii 19, 374, 623 
Missouri........................ Aii . $UMA |... lx 2, 544 
NAO AAA P AS e. 72,343 |.........- 72, 343 
New York...................--. 3 o 8 ASAS 1 297, 268 |.......... 297, 266 
North Carolina. ................ F AI ^ ^o" ABA Dossenus 
Pennsylvania................... r A AA 978, 951 687 979, 638 
Tennessee................-.--.. H ENEE 14, 219 |............]....---... 14, 219 
CAR AAA 3 160, 761 249 |.......... 161, 210 
Virginie. 2 235 EE AA 
Washington..................-. 2 2,062 euo. 3,000 |.......... 5, 062 
Wisconsin.................-.-.- 3 ASS A Cp. Snc ; 
Wyoming...................-.. 1 AA AA AA 339, 134 
142 | 1 28, 920, 328 267, 183 | 1 1, 352, 054 687 | 30,540,252 
—_—_———_ RRÓ———MMM— KE ——Ó—M———] ————1 
1936 
Alabama......................- 46 8, 739, 221 440, 746 |............|.........- 4, 179, 967 
California.....................- 3 3 31, 395 o MEE PETITIO: jT I; 
G6eorEÍR. eccle ec Rr ee 10 BEE | 740 | PENES eM 5, 740 
Michigan....................... 39 9, 177; 020 AAA AAA a eR ER 9, 177, 629 
Minnesota... .................-- 68 L0HM.004 |. etae os redeo nune a. 31, 634, 064 
Missouri........................ 3 rou MCN RR MEER HM ; 
New Jersey....................- 2 EE EE 159, 906 |.......... 159, 906 
New Mezxico.................... | AA ER 17, 621 |.......... 17, 621 
New vork .oooooccccocec... 4 LG EE HE 1777, 643 |.......... 777, 
North Carolina. ._......-.....-- b EN yi E, nec 57 
Pennsylvania..................- d ASA AAA 1, 131, 682 533 1. 132, 215 
'Tennessee..........--........-- a A catis 2,017 EE, GEES 27,017 
IEN 4 39, 489 268 114, 434 |.......... 154, 191 
Virginia. on 2 745 -- —  40l AMA Ux 1, 206 
Washington.................... 3 5,065 |............ 4,017 |.......... 9, 082 
Wisconsin............--........ 3 AA IA, AAA 969, 522 
Wyoming.....................- 1 PA A E 507, 278 
SE ARA A EA A 340 |.......... 
196 | 1246, 107, 680 3 474, 889 | ! 2, 205, 643 633 | 48,788,745 


1 Some hematite included with magnetite. 
2 Some brown ore included with hematite. 
3 Bureau of Mines not at liberty to disclose identity. 
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Quantity and tenor of iron ore mined in the United States, 1935-86, by States and 
mining methods 


1935 1936 
Total Total 
Slate Under- |————4——— Under- | ————— 
Open pit | ground tron | OBR | gronna Se 
tons) is Gross |content| tons) rS Gross |content 
tons (Nat.), tons (Nat.), 
percent percent 
Alabama............ 249, 795| 3,027, 740) 3, 277, 535 36. 63 446, 532| 3, 733, 435| 4,179,967] 37.29 
California. .......... 18, 734|. .......... 18, 734 59. 33 31, AH. sie eg wie 31,395 58. 59 
QGeorglB-.........--- 95 2, 949 3, 044 48. 02 4,073 1, 067 5, 740 36. 97 
Michigan............ 706, 694| 4, 498, 837| 5, 205, 531 51.81| 1,638,787| 7, 538, 842| 9,177,629] 61.83 
Minnesota.......... 15, 739, 954| 3, 634, 660119, 374, 623 52. 11| 27,348, 475| 4, 285, 589/31, 634, 064 51. 64 
Missouri............ 1, 944 600 2, 544 §1. 53 2, 347 925 3, 272 60. 51 
New Jersey..........|..........- 72, 343 72, 343|  59.69|........... 159, 906| 159, 906) 63.90 
New CS S A A PR A 125,021]... ic 17, 621 58. 00 
New York........... (!) 1 297, 266 297, 266 07. 28 (1) 1777, 643 777, 643 67. 43 
North Carolina...... EE 54| 50.00 Oll... eun 57| 50.00 
Pennsylvania....... 891, 501 88, 137 979, 638 42. 82 903, 652 228, 563| 1, 132, 215 42. 74 
Tennessee........... 14.2191. cues 14, 219 48. 00 206017: essa 27, 617 46. 81 
Uta. c ae 161, 010 200 161, 210 52. 30 153, 923 268 154, 191 56. 04 
Virginia. ............ EEGEN 832 51.32 1, 206|........... 1, 206 51. 82 
Washington. ........ 8, 000 2, 062 5, 062 55. 00 4, 017 5, 065 9, 082 45. 64 
VSD gecesi VE 788, 483 788, 483 53. 5A|........... 969, 522 969, 522 53. 46 
Wyoming. .......... 139, 016 200, 118 339, 134 51. 82 222, 602 234, 676 507, 278 52. 70 
Oe as een A IN A MAR 0 ...--2-2-- 340 64. 41 


A A | —À— | ——À—— a con 


1 17,926, 848|! 12,613, 404 ES 540, 252, — 50. 30|! 30,803, 244|! 17,985, 501/48, 788, 745 


S 
S 


1 Some open pit included with underground, 
? Bureau of Mines not at liberty to disclose identity. 


Iron ore mined in the United States, by mining districts and varieties, 1935-36, in 
gross tons 


[Exclusive of ore containing 5 percent or more manganese] 


District Hematite | Brown ore| Magnetite | Carbonate Total 
1935 

Lake auper or LEE 25,908, EM ÓN RA 25, 368, 365 
Birming munde cac d aoe de 8, 009, 740 12 088 We GE 3, 182, 322 
Chattanooga. .....-...---..----------- 18, NR DEE 7, 844 
Adirondack... th root ik wea Win wae A EE 1 297, 266 |............ 3 297, 266 

Northern New Jersey and southeastern 
a d EE VE A 72, 343 WEE 72, 343 
Other diatrleta. 1 523, 669 75,311 982, 445 687 | 11,582,112 
2 28, 920, 328 267,183 | 21,352,054 687 | 30,540, 252 
LE — LE | — a€— €——— | € € € EQ. 

1936 

Lake Superior !........................ 4T. 780, RO. Voc caeco A neue si 41, 780, 889 
Birmingham. ......................... 3, 726, 929 280, 938 A [aime wahre 4, 007, 807 
Chattanoogá....... c ei ue ua a ENN ue 12, 292 4 0B Loon E 59, 320 
Bet deele ET EE EE EE, s reda 1 777,043 |............ 1 777, 643 

Northern New Jersey and southeastern 
INOW: -Y OF EE A DEEN 159, 906 |............ 159, 906 
Other distriets -2-2 ------2.---- 33 587, 570 3 146, 923 1, 268, 094 533 | 12,003,120 
13 46, 107, 680 3 474, 889 3 2, 205, 643 533 | 48,788,745 


! Includes only those mines in Wisconsin that are in the true Lake Superior district. 
2 Some hematite from “Other districts” included with magnetite from Adirondack district. 
3 Some brown ore included with hematite. 
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Iron ore shipped from mines in the United States, 1935-86, by States 


[Exclusive of ore containing 5 percent or more manganese and ore sold for paint] 


1935 1936 
State 
Gross tons Value Gross tons Value 
Alabami MONDE 3, 550, 934 $5, 826, 711 4, 259, 804 $6, 838, 016 
California... e wea ceca ERE Ress piQeSRE E 118, 734 (1) 31, 045 ( 
assum esee A A EE 2, 949 7, 685 5, 740 11, 408 
ET Eech 41 A oec PN TOES 
A c coeeeence sene be EE 7, 235, 698 20, 788, 153 10, 491, 270 30, 721, 075 
Minnesota...............-. 2. clc lee elle c ler 20, 035, 653 50, 260, 668 , 883 83, 523, 
Missouüri. Sege sn EE 2, 069 8, 764 933 16, 566 
New Jersey... lee cll lll 82, 714 , 285 194, 295 1) 
A A A Eelere ie A d 
Now d OF OX" 309, 628 1, 184, 770 801, 236 
North Carolina............-.-----...---------- 64 57 (1) 
Pennsylvanias. .-....ooooocoooccccccoocccocoo..- 936, 421 1, 872, 842 1, 104, 454 2, 208, 908 
NI L lc lle cell... 14, 219 29, 909 27,617 73,720 
Sono T TERR 161, 010 (1) 153, 375, 475 
V p We A HCM EE 8, 015 1, 206 5, 796 
Washington.................--.. cc Lll + eee 5, 062 (1) 9, 082 36, 361 
Wlaeonain. c LL cL Lees La 224 1, 949, 568 918, 935 2, 568, 129 
VOM EE EE 339, 134 (1) 507, 278 (*) 
po ees Se a rt a evan gs DP A E MEUM More cM E 340 (1) 
Ddlstributed LLL Llc c LL oes cL]. -  L Ll ll 3 756; 185 eelste See ge 3 5, 361, 420 


1 Included under ''Undistributed." 
2 Bureau of Mines not at liberty to disclose identity. 
3 This figure includes value for States entered as “'(1)” above. 


Principal iron-ore mines.—The importance of large mining units in 
the iron-mining industry is shown by the fact that in 1936 44 mines 
yielding more than 300,000 tons each produced nearly 80 percent of 
the entire output. Eleven mines—nine in Minnesota, one in Pennsyl- 
vania, and one in Alabama—produced more than a million tons each. 
Of the 44 principal producing mines, 18 were open pits, 21 were 
operated by underground methods alone, and 5 were combination. 

ematite was produced by 42 of the 44 principal mines; the other 
2 produced magnetite. 


Iron-ore mines of the United States (arranged in order of rank) that produced more 
than 800,000 gross tons each in 1936 


[All mines produced hematite except Cornwall and Witherbee Sherman group, which produced magnetite] 


Name of mine State Nearest town District ` (Mining method rss 
Hull-Rust-Burt-Sellers | Minnesota. ..... Hibbing........... MesabL....... Open pit...... 6, 628, 952 
group. 
Mahoning.............]..... AA WEE, EE, ER do.........]..--.do.........| 2, 521, 824 
Hill Annex............]..... do........... Calumet..........]..... A See do.........| 2, 174, 422 
Red Mountain group..| Alabama.......- Bessemer.......... Birmingham..| Underground .| 1, 897, 103 
Minnewas............. Minnesota. ..... Virginia........... Mosabi........| Open pit...... 1, 652, 052 
Adams-Spruce group. .|..... do....------- Eveleth...........]..... doi. coss Combination..| 1, 509, 883 
Cornwall.............. Pennsylvania...| Miners Village....| CornwalL.....|..... dO co lacu 1, 131, 682 
Morris. ............... Minnesota...... Hibbing........... Mesabl........]..... za [o 1, 128, 577 
Missabe Mountain....|..... leese Virginia...........|..... 0.....-...| Open pit...... 1, 067, 067 
Hartley-Burt..........|...-. do..... Chisholm.........|..... OO seen neces A + |: AAA 1, 018, 667 
Canisteo...............]...-. e GE Coleraine.........|..... (e E DESTA Co E 1, 009, 8S0 
Morrison..............|..-.. oro A EON o BE, PES LEE, GEES deeg ae 993, 293 
Mesabi Chief..........|..... (o 9 coitus: Nashwauk........|..... do.....----]-----d0....----- 876, 007 
Woodward No. 3...... Alabaina........ Bessemer..........| Birmingham.. Underground .| 807,185 
Montreal.............. Wisconsin....... Montreal..........| Gogebic.......]..... lee 802, 536 
Biwabik............... Minnesota...... Biwabik.......... Mesabi........ Open pit...... 676, 875 
Ei EE, reu e EE 110 AA BEE A A + AS 646, 891 
Godfrey...............]..... (lO. inccr Chisholm.........|..... a (a AAA Underground : 612, 379 
Plymouth............. Michigan....... Wakefleld......... Gogeble......- Open pit...... 606, 900 
AA EE a EE Negaunee Marouette Undereround -| 648 473 
Sloss Nos. 1 and 2..... Alabama........ Bessemer..........| Birmingham. .|..... do.........| 546,115 
Pioneer................ Minnesota...... Ely A RATA Vermillon.....|..... do......... 541, 033 
Scranton. ............. ]..... dossier ee Hibbing........... MesabL....... Open pit...... 530, 002 
NegaBunee............. Michigan....... Negaunee......... Mnarquette....| Underground.| 512,612 
Witherbee Sherman | New York...... Mineville......... Mineville. ....|..... Lo: ues 510, 209 


Bennett..........----- Minnesota. ..... Koewatin........- MesabL....... Open pit...... 507, 542 
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Iron-ore mines of the United States (arranged in order of rank) that produced more 
than 300,000 gross tons each in 1986—Continued 


(All mines produced hematite except Cornwall and Witherbee Sherman group, which produced magnetite] 


Name of mine State Nearest town District Mining method S 
Sunrise. ............... Wyoming....... Sunrise............ Hartville......| Combination..| 507,278 
Susquehannag.......... Minnesota...... Hibbing........... Mesabi........ Open pit...... 506, 810 
Raimund Nos. 1and2.| Alabama........ Bessemer.......... Birmingham..| Underground. 476, 526 
Cliffs Sbaft............ Michigan....... Ishpeming........ Marquette....|..... dU S e 471, 925 
Webb................. Minnesota. ..... Hibbing........... M es ....] Combination..| 474, 048 
Alexandria............|..... e EE, BEEN do. [.--..do.........| Underground. 452, 315 
AÁrcturus....... Lc... oo EE Marble........... |.....do.........| Open pit...... 416, 614 
]ronton................ Michigan....... Bessenier.......... Gogebic....... Underground.| 412,760 
Blucberry.............]..... do...........| Ishpeming........ Marquette....|..... dO... unns 400, 7 
Newport..............].---. do...........] Ironwood......... Gogebic.......|..... do.........| 397,850 
Eureka. .............. .].--.. rr AN 1 E AAA oon IL EN A te oss 373, 201 
pays Geneva - West |..... GOs i. ees lronwood.........|..... dO ccc osse sess 360, 938 

avis. 

Lloyd AS i udan Le Ishpeming........ Marquette....|..... do... 364, 326 
Sunday Lake... Ca Co EE Wakefleld......... Gogebic.......|..... do... eon 360, 233 
Morris. .........-.....|..... G0 se2 canst ss Ishpeming........| Maurquette....|..... dO... 347, 397 
Wacootah............. Minnesota. .....| Mountain Iron....| Mesabi........| Open pit...... 338, 617 
A, FEES d0...........] Cooley............ | do. $ do EE 327, 610 
Athens................ Michigan....... Negaunee......... Marquette.... "Underground E 310, 888 
Total (4 EE 38, 777, 296 
Output of 19 mines producing between 200,000 and 300,000 tons each... 4, 582, 817 
Output of 23 mines producing between 100,000 and 200,000 tons each........-..--.-------------- 3, 469, 701 
Output of 16 mines producing between 50.000 and 100,000 tons each. ............... 2.2... lll... 1, 175, 820 
Output of 94 mines producing less than 50,000 tons each... 783, 111 
. Grand total of United States (196 mines) ............... 2... l.l Llc LLL Lll l.l cl lll... 48, 788, 745 


Beneficiated iron ore.—Beneficiation of iron ore was reported at 45 
mines in 6 States in 1936 and at 39 mines in 6 States in 1935. At 
many mines the ore is crushed and screened to improve its structure; 
ore so improved, however, is not included in the statistics of bene- 
ficiated ore. Some iron ore is recovered in the form of dust from blast 
furnaces; ore so recovered, however, has been included originally in 
the statistics of shipments from mines. 

Beneficiated ore shipped from domestic mines comprised 19 percent 
of total shipments and amounted to 9,658,699 gross tons valued 
at $25,937,597 in 1936, compared with 6,066,601 tons valued at 
$15,174,259 in 1935. 

The concentratability of the important iron ores of the United 
States has been discussed by Cooke.? 


Beneficiated iron ore shipped from mines in the United States, 1935-36 


(Exclusive of ore containing 5 percent or more manganese and of ore sold for paint] 


1935 1936 
State Variety 
Gross tons Value Gross tons Value 

Alabama...................... Brown ore............. 226, 215 $514, 099 380, 544 $877, 894 
Minnesota....................- Hemntite............. 4,874, 203 | 12,046, 503 | 7, 510, 537 19, 062, 992 
New Jersey...............-.... Magnetite............. 80, 302 344, 259 192, 935 1 

Now d EE DEG ^ A EEPE EDE 309, 628 | 1, 184,776 801, 236 (1) 
Pennsylvania..................]..... OL da 561, 944 1,054, 713 745, 530 1, 365, 280 
Tennessee. ..............-..... Brown ore............. 14, 219 29, 909 27,617 73, 720 
BE ek d lei DEEN, ME D soe eset EE 34,557,711 


6, 066, 601 | 15, 174, 259 | 9, 658, 699 25, 937, 597 
1 Included under ‘‘Undistributed.”’ 
1 This figure includes value for States entered as (!) above. 


3 Cooke, 8. R. B., Miscroscopic Structure and Concentratability of the Important Iron Ores of the United 
States: Bull. 391, Bureau of ines, 1936, pp. 1-121. 
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The quantity of crude ore beneficiated in the Lake Superior district 
in 1936 totaled 11,101,716 gross tons and the beneficiated ore recovered 
6,822,278 tons—a ratio of 1.627 to 1. In 1935 the crude ore treated 
totaled 8,567,752 tons and the beneficiated ore recovered therefrom 
4,884,192 tons—a ratio of 1.754 to 1. Most of the concentration in 
this district is done by washing, but a few plants are equipped with 
jigs. In recent years there has been developed on the Mesabi range 
a process for roasting ore to the magnetic state and concentrating on 
magnetic separators. The process, which is applicable to ores that 
cannot be concentrated either by washing or jigging, has been 
described by Davis.’ 

The following table shows that beneficiated ore is becomin A 
larger part of the total. Corresponding statistics for 1914 (the 
year for which they were gathered) to 1927 are given in Mineral 
Resources for 1930. The figure for 1932 shows that in years of very 
low demand the richer ores are selected for mining and shipment. 


Iron ore shipped from mines in the United Stales, 1927-31 (average) and 1932-36, 
in gross tons, and percentage of beneficiated ore compared to the total shipped 


[Exclusive of ore containing 5 percent or more manganese and of ore sold for peint] 


d age of S age of 
Year xin Total benefici- Year ee Total | benefici- 

ated to ated to 

total to 
1927-31 1........ 7, 962, 140 | 56, 797, 057 14.0 || 1934............- 4, 145, 590 | 25, 792, 606 16.1 
19327 oscuro dos 407, 486 | 5,331,201 7.6 || 1935............- 6, 066, 601 | 33, 426, 486 1& 1 
on AM, 3, 555, 892 | 2A, 624, 285 14.4 || 1936............. 9, 658, 699 | 51, 465, 648 18. 8 
1 Average. 


Average value of ore.—The average value per gross ton of iron ore 
at the mines was $2.56 in 1936 compared with $2.48 in 1935. 

The table that follows gives the average value at the mines of the 
different classes of iron ore in 1935-36 for each of the producing States 
or groups of States, except where there are less than three shippers of 
a certain variety of ore in a State and permission was not given to 
publish the value. These data are taken directly from statements of 
producers and probably represent the commercial selling prices only 
approximately, as not all reports are comparable. Some evidently 
include mining costs only; others contain, in addition, the cost of 
selling and insuring the ore; others include an allowance for sinking 
fund; and still others comprise only costs charged against blast 
furnaces. None of the reports, however, is supposed to include 
freight charges. 


3 Davis, E. W., First Magnetic EE Plant in the Lake Superior Region: Am. Inst. Min. and Met. 
Eng. Tech. Pub. "731, 1937, pp. 1-19 
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Average value per gross ton of iron ore al mines in the United States, 1935-36 


[Exclusive of ore containing 5 percent or more manganese and of ore sold for paint] 


Hematite Brown ore Magnetite 
State Ss = DEDE 
1935 1936 1935 1936 1935 1936 

Alabama..................-.- $1. 59 $1. 52 $2. 28 > Paz y O AAA air 
(0) g AY A IN A ASS 2.61 E: EA PR 
Michigan....................- 2.87 TU AAA AI, A iue Casu 
Minnesota... 2.51 LAS NEXU OD TEM Nor UNDE HMM 
Missouri...................... 4. 14 5. 65 i PA EE 

New EE, D, WEE (! (1) $4. 29 (1) 

INOW Y AM EE E AA A 3. 83 (1) 
ICONO A AS PA m cO 2. 00 $2. 00 
Ca AAA GE, VE 2.10 AAA BEE 
Wisconsin..............-....- 2. 70 AA AA EE) e see sms cr 
Other States 1... ............. 1. 41 1. 44 2. 11 4.31 6. 86 2. 76 
2. 48 2. 53 2. 26 2. 32 2. 58 3. 20 


1 Less than 3 producers; permission to publish not given, therefore value may not be show 
2 1935: California, Idaho, North Carolina, Utah, Virginia, Washington, and Wyoming; 1936: California, 
New Mexico, North Carolina, Utah, Virginia, Ww ashington, and W yorning. 


Iron ore consumed.—The production of 30,254,022 gross tons of pig 
iron in 1936 required 51,835,257 tons of iron and manganiferous iron 
ores, 3,521,544 tons of mill cinder and roll scale, and 903,310 tons of 
purchased scrap, an average of 1.860 tons of metalliferous materials 
per ton of iron made. In addition, 1,183,000 tons of home scrap and 
1,340,600 tons of flue dust were consumed i in 1936. 

The greater part of the iron ore used in Alabama furnaces in 1936 
was hematite, chiefly from mines in Jefferson County, but some came 
from Etowah and St. Clair Counties. Considerable brown ore, iron 
sinter, imported iron ore and manganese ores, and small quantities 
of ferruginous manganese and manganiferous iron ores were used. 
The brown ore was chiefly from mines in the Birmingham and 
Russellville districts, Alabama; the iron sinter was from Tennessee; 
and the ferruginous manganese ores and manganiferous iron ores 
came from Alabama, Arkansas, Georgia, and Tennessee. Imported 
manganese-bearing ores came from Cuba. In 1936 Alabama furnaces 
consumed an average of 2.312 tons of ore in making 1 ton of pig iron, 
the highest average for any State. 

During 1936, in addition to foreign ores from Australia, Cuba, 
U. S. S. R. (Russia), and Chile, Maryland furnaces consumed con- 
siderable domestic ore. These furnaces used an average of 1.513 tons 
of ore in making 1 ton of pig iron; however, they used proportionately 
more cinder, scale, and scrap than furnaces in any other State except 
Kentucky. 

The blast furnaces in Illinois, Indiana, Kentucky, Michigan, Minne- 
er Ohio, and West Virginia operated on Lake Superior iron ore and 

anganiferous iron ore exclusively. 

MN InN ew York the furnaces in the Buffalo district employed ore chiefly 
from the Lake Superior district, the furnace at Standish magnetite 
from the Chateaugay mine at Lyon Mountain, N. Y., and the furnace 
at Troy chiefly magnetite from Mineville, N. Y. 

Virtually all of the ore consumed in furnaces in western Pennsyl- 
vania came from the Lake Superior district. "Those in the eastern 
part of the State used some lake ores; magnetite ores from Pennsyl- 
vania, New Jersey, and New York; and considerable quantities of ore 
from Africa, Asia, Australia, Brazil, Chile, Cuba, and Sweden. 
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The blast furnaces at Pueblo, Colo., employed hematite from the 
Sunrise mine in Wyoming, magnetite from New Mexico, rhodochrosite 
from Butte, Mont., and manganese-bearing ores from Colorado, New 
Mexico, and Utah. 

The Provo (Utah) furnace consumed hematite from the Desert 
Mound mine near Iron Springs, Utah, semialtered magnetite from the 
Iron Mountain mine near Cedar City, and manganese tailings from 
Philipsburg, Mont. 

The furnace in Tennessee used brown ore and iron sinter from 
Tennessee. 


Iron ore and other metallic materials consumed and pig tron produced in 1986, by 
States, in gross tons 


Materials consumed per 


Metalliferous materials consumed ton of iron made 


SE 
Iron and manganifer- S Pro uren, Cinder, 
State ous iron ores Cinder, ae scale, 
scalo and | Total | alloys | Ores | BD | Total 
purchased y ur- 9 
scrap chased 
Domestic | Foreign Scrap 
Alabama.......... 4, 610, 484 9, 334 79, 613 4, 699, 431 1, 998, 212 2. 312 0. 040 2. 352 
Illinois............ 5, 150, 443 |.......... 357, 488 5, 507, 931 2, 917. 016 1. 766 . 122 1. 888 
Indiana........... 5,680, 209 |.......... 440, 294 6, 126, 503 3, 230, 537 1. 758 . 138 1. 896 
Kentucky......... 269, 184 |.......... 82, 218 351, 402 225, 214 1.195 . 365 1. 560 
Maryland......... 367, 860 |1, 471, 819 236, 848 2, 076, 527 1, 216, 065 1. 513 . 195 1.708 
Michigan.......... 1, 471, 601 |.......... 142, 261 1, 613, 802 937, 762 1. 569 .152 1. 721 
Minnesota......... 205, 533 |.......... 4, 956 210, 489 106, 768 1. 925 . 046 1.971 
New York......... 3, 715, 316 2, 062 152, 166 3, 869, 544 2, 190, 478 1. 697 . 070 1. 767 
Ohio.............. 11, 904, 299 |.......... 1, 156, 835 | 18,061,134 7, 206, 702 1. 652 . 160 1.812 
Pennsylvania...... 14, 774, 176 299. 255 1, 649, 967 | 16, 723, 308 9, 105, 058 1. 650 . 181 1. 837 
West Virginia..... 1, 063, 355 |.......... 81. 076 1, 148, 331 641, 736 1. 657 . 132 1. 789 
Undistributed !___- 747, 074 93, 253 31, 232 871, 559 478, 414 1. 757 . 065 1. 822 


H PP EH E HA EH eee 


49, 959, 534 |1,875, 723 | 4,424,854 | 56, 260, 111 | 30, 254,022 | 1.714 e 146 1. 860 


1 Includes Colorado, Iowa, Massachusetts, Tennessee, and Utah. 


Foreign iron and mangantferous iron ore consumed in the manufacture of pig tron 
in the United States, 1985-36, by sources of ore, tn gross tons 


Source of ore 1935 1936 Source of ore 1935 1936 
Africa. .................. 13, 640 39,622 || Newfoundland..........|.........-.. 24, 184 
ET O A E E Spain. .................. 0, 638. |... noo... 
Australía...............- 66, 879 104,999 || Sweden................- 20, 547 4, 524 
Brazil ascos 97 6,082 || U. 8. B. R. (Russia)..... 125, 616 74, 445 
Canada................. 1830 bess oo aes od Undistributed...........]...........- 92 
e TEE 864, 060 1, 297, 971 


CUDA o coc cet accross 268, 371 323, 497 1, 370, 708 1, 875, 723 


Stocks of ore at mines.—Stocks of iron ore at the mines at the end of 
1936, according to reports of the producers, were the lowest since 1907. 
During 1936 stocks decreased 30 percent. 


Stocks of iron ore at mines, Dec. 31, 1985-86, by States, $n gross tons 


State 1935 1936 State 
Alabama................ 128, 311 48, 244 || New York............... 
Georgia. ................ 95 || North Carolina.......... 
Joen eieiei dE A See 12, 165 12, 165 || Pennsylvania..........- 
Michigan............... 4, 854, 756 3, 691, 445 || Virginia................. 
Minnesota... ..........- 2, 204, 206 1, 120, 312 || Wisconsin............... 
Missouri. ............... 6,072 4, 574 
New Jersey... .......... 108, 240 73, 851 


New Mexico.. ..........]-..........- 71 
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Foreign trade in iron ore.—Imports of iron ore amounted to 2,232,229 
gross tons in 1936, an increase of 50 percent over 1935. Chile con- 
tinued to be the chief source of imports, furnishing 57 percent of the 
total, while Cuba supplied 20 and Sweden 7 percent. 


Iron ore imported into the United States, 1934-86, by countries 


1934 1935 1936 
Country q( y ee KEE eee 
Gross tons | Value | Gross tons | Value | Gross tons | Value 
Africa: 

Algeria and Tunisia !........... 49,850 | $179, 929 13, 900 $33, 941 12, 293 $38, 602 
¡es A 6, 100 25, 900, A IA AA baie teat 
A SEH 49, 689 89, 568 160, 016 337, 464 72, 904 158, 327 

Brat. lec uae A A O, ARA te ees 6,1 
Canada non see sc er or rs 11, 126 56, 486 20, 453 111, 096 83, 911 107, 230 
Chiló A ee 938, 376 |1, 914, 069 788, 725 |1, 460, 073 1, 264, 130 | 2, 291, 010 
EHS EE 154, 500 363, 674 221, 010 525, 518 444, 500 | 1,055, 908 
O ee 614 149 2, 602 11 477 
EE EE EE EE 2, 950 46, 664 84 
¡A 1, 618 3, 584 2, 105 5, 136 3, 687 8, 933 
Netherlands. ......................- 169 E ve e NEE EEN HOSP KON OPINOR 
tere and. Labrador oc. cc E, AA AA A 11, 300 34, 352 
EO E 68, 249 240, 738 110, 027 394, 596 158, 344 557,917 
Philippine Islandg--. 2 one A O EE, seis 377 2, 936 
ia dais 1,159 13, 676 946 10, 130 198 655 
8 SE EE Ee 40, 535 202, 079 57,753 259, 164 166, 150 678, 451 
U. 8. 8. R. (Russia)................ 100, 605 177, 374 113, 810 249, 303 7, 750 11, 238 
United Kingdom................... 5, 525 36, 439 561 13, 751 570 9, 868 


A A A A | RP —À 


1, 427, 521 |3, 307, 504 1, 492, 435 13, 482, 438 2, 232, 229 | 5, 280, 197 
1 1936; Algeria only. 


Exports of iron ore from the United States totaled 645,284 gross 
tons valued at $1,962,527 ($3.04 a ton) in 1936, compared with 660,553 
tons valued at $1, 913, 463 ($2.90 a ton) in 1935. Of the 1936 total, 
636,524 tons valued at $1,911,866 went to Canada, 5,602 valued at 
$16,104 went to the United Kingdom, 3,063 valued at $33,085 went 
to Japan, and 95 tons valued at $1,472 went to Mexico. 

Iron-ore mining in Cuba. — Shipments of iron ore from Cuba to the 
United States doubled in 1936 over 1935. Tho 1936 total of 449,611 
gross tons included 254,354 tons of hematite carrying (dried) 56.69 
percent iron and 124 215 tons of siliceous ore carrying (dried) 32.06 
percent iron from the Daiquiri-Juragua mines on the southern coast, 
and 71,042 tons of nodulized brown ore carrying (dried) 54.92 percent 
iron from the Mayari mines near the northern coast. 

The total stock of ore reported on hand was 386,828 gross tons at 
the end of the year compared with 571,987 tons at tho end of 1935. 

The following table shows the shipments of iron ore from Cuba 
since the mines were opened in 1884. The statistics of shipments of 
Cuban iron ore are collected by the Bureau of Mines. 


Iron ore shipped from mines in the Province of Oriente, Cuba, 1884-1936, in gross 
tons 


Juragua 


(hematite 
and mag 
Year netite), Sigua Guamá El Cuero Total 
Daiquiri | (hematite) (hematite) | (hematite) 
(hematite 
and a little 
magnetite) 
1884-1934...................... 1 20, 775, 019 20, 438 | 3, 693, 326 903, 103 | 25, 434, 027 
1935. croce uo uda OCCUR E 177,128 [2l ve APO TOs tesa PA 224, 800 
A E 378, 569 |..........-. 21,2042: AA A 449, 611 
21, 331, 616 20, 438 | 3,812, 040 903, 103 | 26, 108, 438 


1 Of this quantity, 5,992 tons were sent to Pictou, Nova Scotia, and 64,228 tons to ports outside of the 
United ;States. 
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Production.—' The total quantity of iron ore mined in the Lake 
Superior district (the principal producing district) was 41,780,889 
tons in 1936, an increase of 65 percent over 1935. Output from this 
district, which produced 86 percent of the domestic total in 1936, 
comes from several ranges; of these the Mesabi is the largest producer, 
contributing 72 percent of the district total and 62 percent of the 
United States total in 1936. The output, by ranges, is shown in the 
following table. After 1905, the figures do not include manganiferous 
iron ore containing 5 percent or more manganese. 


Iron ore mined in the Lake Superior district, 1854-1936, by ranges, in gross tons 


[Exclusive after 1905 of ore containing 5 percent or more manganese] 


Year Marquette | Menominee} Gogebic Vermilion Mesabl Cuyuna Total 


-—————— | ——————Ó9 a, | cf 


1854-1934...| 182, 020, 768 | 176, 899, 254 | 194, 795, 363 | 61, 391, 930 | 935, 663, 924 | 23, 955, 657 | 1,574, 726, 896 
1935........ 2, R65, 292 730, 456 2, 397, 994 846,617 | 18,323, 695 204, 311 25, 368, 365 
1936.......- 4, 423, 420 1, 642, 548 4,080,857 | 1,049,722 | 30, 205, 378 378, 964 41, 780, 889 


——————— | ———— | ——— | | M | ón | 


189, 309, 480 | 179, 272, 258 | 201, 274, 214 | 63, 288, 269 | 984, 192, 997 | 24, 538, 932 | 1, 641, 876, 150 


Shipments.—The shipments of ore from the Lake Superior district 
amounted to 45,250,767 gross tons (44,352,214 tons of iron ore and 
898,553 tons of manganese-bearing ores containing 5 percent or more 
of manganese) in 1936 compared with 28,504,821 tons (27,995,498 
tons of iron ore and 509,323 tons of manganese-bearing ores) in 1935. 
The iron-ore statistics given above include 3,126 tons of paint ore in 
1936 and 1,923 tons of paint ore in 1935. 

Iron-ore analyses.—' The iron content of the iron ore and manga- 
niferous iron ore shipped from the Lake Superior district in 1936 
averaged 51.45 percent (natural) compared with 51.44 [percent in 
1935 and 51.49 percent in 1934. 

The following table, compiled by the Lake Superior Iron Ore 
Association, summarizes the average analyses of the total tonnages of 
all grades of ore shipped and shows the remarkable uniformity main- 
tained during the past 5 years. "This uniformity does not mean, of 
course, that the average grade of the available Lake Superior ore is 
not declining. The grade of shipments has been maintained partly 
by beneficiation and partly by mixing ores from different deposits. 


Average analyses of total tonnages of all grades of iron ore from all ranges of Lake 
Superior district, 1932—36 


Iron (nat- Phos- Manga- 
Year Gross tons ural) phorus Silica nese Moisture 


Percent Percent Percent Percent Percent 
E ee Stee 3, 552, 575 52. 16 i 9. 05 9. 
es tata 21, 455, 174 51.85 8. 96 71 10. 47 
Äre AR TEE ET 21, 841, 382 51. 49 087 8. 93 70 10. 66 
10315... EES 28, 214, 056 51. 44 093 8. 93 79 10. 75 
1930... duda en aos 44, 745, 754 51. 45 091 8. 62 81 10. 92 


Stocks of ore at Lake Erie ports.—At the close of navigation in 1936, 
according to the Lake Superior Iron Ore Association, 4,918,348 gross 
tons were in stock at Lake Erie ports compared with 5,313,265 tons 
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on the corresponding date in 1935. At the opening of navigation in 
May 1937, only 2,336,653 tons were in stock at these ports (the lowest 
since 1907), indicating & withdrawal of 2,581,695 tons during the 
winter 1936-37. 

Prices of Lake Superior ore.—The unit prices established April 1, 
1936, for the four standard grades of Lake Superior ore are the same 
as those for 1929-35, as follows: Old-range Bessemer, 9.32 cents; 
Mesabi Bessemer, 9.029 cents; Old-range non-Bessemer, 9.029 cents; 
and Mesabi non-Bessemer, 8.738 cents. The prices per gross ton that 
correspond to these prices are, respectively, $4.80, $4.65, $4.65, and 
$4.50. The base of Bessemer ore, Old-range and Mesabi, for 1925-36 
is a metallic content of 51.5 percent (natural) instead of 55 percent, 
as for 1924 and many earlier years. The base of the non-Bessemer ore, 
Old-range and Mesabi remains as heretofore at 51.5 percent (natural). 

Iron-ore reserves.—Estimates of ore reserves for Minnesota, furnished 
by the Minnesota Tax Commission, and for Michigan, furnished by 
the Michigan Board of Tax Commissioners, shown in the following 
tables, cover developed and prospective ore in the ground and ore in 
stock piles. These estimates exhibit an increase over the previous 
year of 1,147,424 tons in Minnesota and a decrease of 4,391,304 tons 
in Michigan. Reserves in Wisconsin have been estimated at 6,000,000 
tons. 


Iron-ore reserves in Minnesota, May 1, 1932-36, in gross tons 


Range 1932 1933 1934 1935 1936 
Mesabl................ 1, 190, 295, 183 | 1,205, 213,398 | 1,195, 271,786 | 1, 178, 270, 779 1, 164, 802, 947 
Vermilion............. 14, 237, 637 14, 007, 192 13, 243, 125 13, 656, 560 13, 074, 509 
EECHER ee 69, 699, 960 70, 02A, 921 47, 553, 536 47, 869, 112 63, 066, 428 

1, 274, 232, 780 | 1, 289, 245,511 | 1, 256, 068, 447 | 1, 239, 796, 460 1, 240, 943, 884 


Iron-ore reserves in Michigan, Jan. 1, 1933-37, 1n gross tons 


Range 1933 1934 1935 1936 1937 
Gogebic. . ............. 60, 473, 546 48, 612, 579 47,721, 016 45, 615, 323 42, 757, 025 
Marquette. ........... 55, 894, 039 54, 564, 005 63, 513, 561 52, 461, 173 51, 339, 347 
Menominee........... 58, 264, 532 60, 845, 357 60, 978, 904 60, 347, 752 59, 936, 572 

164, 632, 117 164, 021, 941 162, 213, 481 158, 424, 248 154, 032, 044 


IRON ORE MINING BY STATES 


Alabama.—In 1936, 4,179,967 gross tons of iron ore (3,739,221 tons 
of hematite and 440,746 tons of brown ore) were produced in Alabama, 
an increase of 28 percent over 1935. About 89 percent of the Alabama 
output in 1936 came from underground operations. The hematite, 
much of which contains enough lime to make it self-fluxing or nearly 
so, was produced chiefly at the Raimund Nos. 1 and 2, Red Mountain 
group, Sloss Nos. 1 and 2, and Woodward No. 3 mines, all underground 
operations in Jefferson County. Five (four open pit and one under- 
ground) other smaller operations in Etowah and St. Clair Counties 
contributed to the total for hematite ore. The iron content of the 
hematite produced in 1936 averaged (natural) 35.98 percent, the 
manganese content 0.16 percent, the phosphorus content 0.31 percent, 
and the lime content 16.35 percent. The Red Mountain group 
(1,897,103 tons) was the largest producing iron mine in Alabama and 
the fourth largest in the United States in 1936. 
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The brown ore mined in 1936, which averaged 48 percent iron 
(natural) and 0.66 percent manganese, was produced by a number of 
mines but chiefly from the Russellville mines in Franklin County, the 
denim mines in Blount County, and the Reno mine in Tuscaloosa 

ounty. 

California.—Production in California in 1936 of 31,395 gross tons 
came from three mines, two in San Bernardino County and one in 
Placer County. Virtually all of the San Bernardino ore, which was 
hematite containing (natural) 58.75 percent iron, was used in cement 
manufacture and the Placer County ore (brown ore) absorbed by 
the paint industry. 

Georgia.—Production in Georgia in 1936, amounting to 5,740 gross 
tons, came from 10 operations, 6 in Bartow County and 4 in Polk 
County. The output, all brown ore, contained 28 to 51 percent iron 
and 0.3 to 5.0 percent manganese. 

Michigan.—Output in Michigan increased 76 percent in 1936 over 
1935 and totaled 9,177,629 gross tons. Eighty-two percent of the 
total came from underground mines in 1936; but the largest producer, 
the Plymouth mine, was &n open-pit operation. "The iron content 
(natural) of the ore mined in 1936 averaged 51.83 percent compared 
with 51.81 percent in 1935. 

Inereased production on the Michigan ranges in 1936 resulted in 
increased employment, and a scarcity of skilled underground miners 
necessitated the training of younger men. 

Reserves in Michigan amounted to 154,032,944 gross tons at the 
end of 1936, a decrease of 4,391,304 tons from the previous Year. 

A report on the iron-ore mines of Michigan for 1936, published by 
the geological survey division of the Michigan Department of Conser- 
vation,‘ shows that the average number of men employed was 4,929 
(4,172 in 1935), the average number of days worked 238 (196 in 1935), 
the average daily wage $4.87 ($4.62 in 1935), the average yearly earn- 
ing $1,160.18 ($905.95 in 1935), and the average tons of ore mined per 
man per day 5.58 (5.40 in 1935). 

The data in the following table on average per-ton costs of mining 
ore at underground mines and at siliceous open pits have been 
abstracted from statistics published in much greater detail by the 
Geological Survey Division of Michigan. 


Average per-ton costs of mining tron ore at underground mines and at siliceous open 
pits in Michigan in 1936 


Underground 
Item 

Dickinson 

Gogebic | Marquette and Iron 

Cost of mining............................ $1. 4817 $1. 3359 $1. 4824 
Deferred mining cost. ..................... . 3048 . 03 . 0501 
yi^ 6c ANDERSON E NOU . 2022 . 1683 . 1320 
General overhead.......................... . 2228 . 20 .2527 
Transportation.........-..-.-.-.-2---.-.-- 1. 8384 1. 4879 1.6715 
ECN AA . 0404 . 0878 . 0702 
ROVAICY edo casses sehen E DAEae . 9871 . 2636 . 2648 
Interest on borrowed money............... . 0014 . 0036 . 0028 
Total ore cost...............--...-.-. 4. 5748 3. 5865 8. 9265 

Lake Erie value per ton..............-...- 4. 9412 4. 8063 4. 5034 
Gross ore profit 1,..................- . 3694 L 2198 6760 


! This figure does not represent true profit, as much ore is sold below the Lake Erie price. 


* Pardee, F. G., and Eddy, G. E., General Statistics Covering Costs and Production of Michigan Iron 
Mines: Michigan Dept. of Conservation, Geol. Survey Div. \ Lansing, 1987. 
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Minnesota.—In 1936 production of iron ore in Minnesota, the prin- 
cipal producing State, increased 63 percent over 1935, to 31,634,064 
gross tons, and was the largest since 1930. Output from open-pit 
mines increased 74 percent and thus supplied 86 percent of the Minne- 
sota total compared with 81 percent in 1935. From this it appears 
that under pressure for increased production open pits respond more 
quickly than underground operations. Of the 11 mines producing 
more than 1 million tons each in 1936, 9 were in Minnesota; of these, 
7 were open pits and 2 employed combination open-pit and under- 

ound operations. Of the 68 active mines in Minnesota in 1936 (56 
in 1935), 46 (36 in 1935) yielded more than 100,000 tons each. 'The 
iron content (natural) of ihe ore mined in 1936 averaged 51.64 percent 
compared with 52.11 percent in 1935. 

According to the annual report of the mine inspector of St. Louis 
County, an average of 4,694 men was employed in iron mines in St. 
Louis County during 1936 (4,079 in 1935), and the average daily wage 
was $5.32 ($5.20 in 1935) for 8 hours. In 1936, 1,683,664 cubic yards 
of overburden were removed compared with 1,586,978 cubic yards in 
1935. 

In Crow Wing County (Cuyuna range), according to the mine 
inspector's report, 563 men were employed in 1936 compared with 305 
men in 1935. In 1936, 870,303 cubic yards of overburden were 
removed, compared with 539,628 yards in 1935. 

Missouri.—Three mines produced 3,272 gross tons of iron ore in 
Missouri in 1936 compared with three mines and 2,544 tons in 1935. 
The ore, all hematite, was used by the iron and steel and paint indus- 
tries. | 
New Jersey.—Output of iron ore in New Jersey more than doubled 
in 1936 over 1935 and totaled 159,906 gross tons. The ore, all mag- 
netite and all produced from underground operations, came from two 
mines, the Scrub Oaks and the Richards, both near Dover, N. J. 
New Jersey ores are crushed and concentrated magnetically before 
shipment. Concentrates from the Scrub Oaks mine averaged (dried) 
67.27 percent iron and 0.035 percent phosphorus, and the ore from the 
Richards mine contained (dried) 60.29 percent iron. The present 
Ee of iron mining in New Jersey has been described recently by 

oche. 

New Mezico.—One operation in New Mexico produced 17,621 gross 
tons of magnetite carrying (natural) 58 percent iron in 1936. 

New York.—The production of iron ore in New York, which in- 
creased 162 percent over 1935 and amounted to 777,643 gross tons, 
was chiefly magnetite from underground operations at the Harmony 
and Old Bed shafts in Essex County and the Chateaugay mine in Clin- 
ton County. Some hematite was mined for paint in Oneida and Wayne 
Counties. Shipments from New York in 1936 included 627,056 tons of 
sinter averaging 67.89 percent iron, 125,029 tons of lump ore averaging 
61.52 percent iron, and 49,151 tons of concentrates averaging 68.50 
percent iron. 

North Carolina.—The Maltby mine in Cherokee County produced 
and shipped 57 tons of brown ore, the total for North Carolina in 1936. 

Pennsylvania.—Pennsylvania, the most important source of magne- 
tite in the United States, produced 1,132,215 gross tons of ore in 1936 
compared with 979,638 tons in 1935. The production consisted chiefly 


! Roche, H. M., The Iron Ores of New Jersey: Iron Age, vol. 139, no. 5, Feb. 4, pp. 74-80, and no. 7, Feb. 18. 
1937, pp. 39-43. 
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of 1,131,682 tons of magnetite from the Cornwall mines in Lebanon 
County ; it averaged 42.74 percent iron (natural). Some carbonate ore 
for use in paint was mined in Carbon County in 1936. 

Tennessee.— The output and shipments from Tennessee in 1936, 
amounting to 27,617 gross tons of brown ore, came from two open-pit 
operations. The Van Leer mine in Lawrence County produced 5,456 
tons of brown ore concentrates averaging (natural) 42 percent iron, 
and the Johnson mine in Hickman County produced 22,161 tons con- 
taining 48 percent iron (natural). i 

A considerable quantity of iron sinter is made annually from roasted 
pyrites concentrates in Ducktown Basin in Polk County, but this mate- 
rial is not included in the statistics of iron ore. In 1936 this sinter 
contained 66.44 percent iron and 0.006 percent phosphorus. 

Utah.—The production of iron ore in Utah in 1936, which decreased 
4 percent from 1935, amounted to 154,191 gross tons; of this, 39,489 
tons were hematite and most of the remainder magnetite. The largest 
output came from the Iron Mountain mine in the Iron Springs dis- 
trict, a new mine opened in 1936. The ore, which is semialtered mag- 
netite, contains (natural) 57.33 percent iron. A small part of the ship- 
ments from this mine went for flux at nonferrous smelters and for 
cement manufacture. 'The Desert Mound mine, also in the Iron 
Springs district, produced and shipped all the hematite in Utah in 
1936; the ore averaged (natural) 52.3 percent iron. Some brown ore 
(268 tons) was shipped from the Tecoma mine in Box Elder County 
in 1936 for use in paint. 

The following is an abstract of a paper prepared in 1936 by F. G. 
Wells of the United States Geological Survey on the origin of the iron 
ore in the Bull Valley and Iron Springs districts of Utah. 

The iron-ore deposits of the Bull Valley and Iron Springs districts, Utah, con- 
sist of veins of magnetite and hematite in monzonite, and magnetite-hematite 
replacement bodies in limestone. Neither ores nor country rock show features 
characteristic of contact metamorphic deposits. The following explanation of the 
origin of the deposits is offered. During the intrusion of monzonite porphyry 
stocks, the hoods and overlying rock were fractured, causing a sudden release of 
pur and liberating FeCl; and H40 gas from the stocks, which were still at 

igh temperature. ‘These gases found ready egress to the surface along tension 
fissures without appreciably heating the country rock. They deposited magne- 
tite and hematite in the fissures and replaced the contiguous fractured limestone. 
The period of gas emanation was brief, and the hydrothermal phase probably 
evolved during the later magmatic history never reached this area. The deposits 
were formed under a cover of less than 5,000 feet. 

Virginia.—The production of iron ore in Virginia in 1936 amounted 
to 745 gross tons of hematite, containing (natural) 56.06 percent iron 
and 0.06 percent phosphorus, from the Chestnut Flat mine in Giles 
County, and 461 tons of brown ore, containing 45 percent iron, from 
the Oriskany mine in Botetourt County. The hematite was shipped 
for gas purification and the brown ore for use in hydrogen gas 
manufacture. 

Washington.—Three mines, two yielding hematite and the other 
magnetite, produced 9,082 gross tons of iron ore in Washington in 
1936. All of the magnetite came from the Big Iron mine in Stevens 
County; it contained 60.10 percent iron (natural) and was used in 
making ferromagnesite. The ore from Keystone mine in Washington 
County, containing 56.65 percent iron (natural), was used for cement. 
The other hematite ore, which contained (natural) 25.27 percent iron 
and 48.32 percent silica, was also used for cement. 


Wisconsin.—The Montreal mine, an unde 
County, was the largest 
ing 802,536 gross tons o 
The ore, which is hematite, average 
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und operation in Iron 
prea of iron ore in Wisconsin, contribut- 

the 969,522 produced in Wisconsin in 1936. 
(natural) 53.06 percent iron, 


1.50 percent manganese, and 0.054 percent phosphorus. The Cary 
mine, also an underground operation in Iron County, was the other 
chief producer in 1936, furnishing 166,660 tons of hematite containing 
(natural) 55.39 percent iron, 0.39 percent manganese, and 0.046 per- 


cent 
and s 


cent phosphorus, and 11.1 percent silica. 


e ar a 


In addition, 326 tons of hematite were produced 


pped for paint from the Iron Ridge mine in Dodge County. 
Shipments from Wisconsin mines totaled 918,935 tons in 1936. 
yoming.—Output of iron ore from Wyoming in 1936 came from 
the Sunrise mine and comprised 507,278 gross tons of hematite con- 
taining (dried) 56.3 percent iron, 0.09 percent manganese, 0.064 per- 


open-pit and underground operations. 


Iron ore mined in the United States, 1935-86, by States and counties 
[Exclusive of ore containing 5 percent or more manganese] 


——————— 


State and county 


Alabama: 


Bibb a 
Blount 


Cleburne 
C 


Shelby 


nd Tusca- 


LI 
-—— mm mm eee 


-——— mm zm mm mm mm 


Michigan: 


Dickinson 


——" t - — mm 


——— o 


Se. fg, LX ek 


Missouri: 


1 Bureau of Mines not at liberty to disclose identity. 
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3 49, 741 9 137, 055 
| 102, 204 2 108, 254 
10, 960 3 3, 701 
4 23, 597 
1 334 4 5, 100 
1 310 3 15, 303 
1 948 
1 11, 527 ] 5,370 
] 18, 060 2 6, 594 
1 49, 507 2 114, 876 
6| 3,009, 740 4| 3, 720, 929 
1 554 3 5, 608 
1 20, 327 2 20, 326 
H 4, 331 6 6, 216 
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| New Jersey: Morris. 1 72,943 2 159, 906 
New Mexico: Grant.|....|.......... 1| 17, 621 
New York: | 
OO E E PRSE 11) | J l| 510, 209 
E ME ] 297, 266 1 | 
Oneida............ il | d 267, 434 
hof so SPP) rote pur gem jl 
3 297, 266 4 777, 643 
North Carolina: 
Cherokee... ..... J 54 1 57 
Pennsylvania: 
Carbon. ease nA l 687 ] 533 
Lebanon.......... l 078, 951 1| 1, 131, 682 
2, 979,038 — 2| 1,132,215 
Tennessee: =t: oo | == | == —— 
Hickman......... 1 14, 219 1 22, 161 
A ME E A ] 5, 456 
l 14, 219 2 27,617 
Utah: SS  ___R SS 
Box Elder......... ] 200 1 268 
nn AS 2 161,010} 3 153, 923 
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Virginia: ==—| x= — =: | 2 
Botetourt......... 1 461 
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MEN EMPLOYED AND OUTPUT PER MAN AT IRON-ORE MINES 


Accelerated activity at blast furnaces and steel plants in 1936, 
which increased the demand for iron ores, undoubtedly increased 
employment at iron mines, also. Statistics of employment in 1936 are 
not available as yet, but some of the districts re SE a shortage of 
experienced underground miners due to curtailment of operations 
during the depression, when the men either left the area or found 
employment in other industries and were reluctant to return to 
mining. To remedy this condition some of the companies placed 
younger men with capable miners, thereby training new help and 
continuing production under safe conditions. Wage increases were 
common during 1936, and in many districts vacations with pay were 
inaugurated. The extent of the vacation was based, in part, on the 
length of service. 

uring 1935, the last year for which statistics are available, greater 
demand for iron ore resulted in increasing labor at iron mines, but the 
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FIGURE 33.— Trends in number of men employed at !ron-ore mines, ig edic ie merchantable ore, man- 
hours worked, and output per man-hour in the United 8ta 1923-35. 


increase in man-hours did not parallel the increase in output, and the 
average number of men employed declined. In 1935, 14,987 men, 
working 26,281,693 man-hours, produced 30,540,252 gross tons of 
merchantable ore, an average output of 1.162 tons per man-hour; 
while in 1934, 16,513 men, working 25,478,440 man-hours, produced 
24,587,616 tons of ore, or 0.965 ton per man-hour. Thus, from 1934 
to 1935 the total man-hours worked increased 3 percent, while the 
total merchantable ore increased 24 percent and the average output 
per man-hour increased 20 percent. 'The output per man-hour in 
1935 exceeded that for any year since records have been compiled and 
undoubtedly was greater than in any other year. "This relatively 
small labor requirement in 1935 was the result of several factors, 
including increased output from open-pit mines, decrease in stripping 
per ton of open-pit ore, nearer capacity production of operating units, 
and increase in number of days worked per year. Conversely, the 
relative amount of beneficiated ore increased in 1935 to nearly 19.9 
porat of the total output, but apparently this was overshadowed 
y the items listed above. 
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The number of man-hours of-labor increased in 1935 over 1934 in 
all districts except the Lake Superior region, the principal producing 
area. In this district the output of merchantable ore per man-hour 
increased 22.5 percent, from 1.100 tons in 1934 to 1.348 tons in 1935. 
With an increase in production of 4,337,618 tons (21 percent), the 
average number of men employed, the total man-shifts, and the total 
man-hours declined. The average number of days worked increased, 
however. A large part of the output of this district comes from 
Minnesota, where open pits furnished 81 percent of the ore in 1935. 
Output per man-hour in Minnesota increased 31 percent, from 1.428 
tons in 1934 to 1.877 tons in 1935. Although, as was pointed out in 
Minerals Yearbook, 1934 (p. 322), the improved performance in min- 
ing iron ore has been closely related to advances in mechanization, 
improved mining methods, operation of larger units, and more efficient 
management of mines, the gain in 1033, 1934, and 1935 compared with 
the 10 years 1923-32 was due chiefly to the expansion of open-pit 
operations in Minnesota. For example, while about 75 percent of the 
merchantable ore produced in Minnesota from 1923 to 1932 came from 
open-pit mines, 82 percent was so produced in 1933-35. The signif- 
icance of this shift can be appreciated when it is recalled that Minne- 
sota contributed more than 60 percent of the total merchantable ore 
produced during the period 1923-35, and that during that period the 
output of men at open-pit operations averaged 1.848 tons per man- 
hour compared with only 0.684 ton per man-hour for workers at 
underground mines. 

The greater output per man-hour in recent years was also due in 
part to the stripping of proportionately less overburden in Minnesota 
in 1933, 1934, and 1935 in preparation for future mining than in the 
period 1923-32. In 1933-35, about one-fourth cubic yard of over- 
burden was removed for each ton of merchantable ore mined in Itasca 
and St. Louis Counties, Minn., whereas during the 10 years 1923-32 
about one-half cubic yard of overburden was removed for each ton 
of merchantable ore mined. Any material shift in the labor force to 
the direct mining of ore at the expense of that used for stripping will 
result in a much lower man-hour cost of mining for any year. This 
is strikingly illustrated in figure 34, which shows that in 1926, 1933, 
1934, and 1935, when only about one-fourth cubic yard of overburden 
was removed to each ton of merchantable ore mined at both open-pit 
and underground mines, the average output per worker increased 
substantially, whereas during the other years, when one-third to four- 
fifths cubic yard of overburden was removed to each ton of ore mined, 
the output of the worker decreased. 

Another factor that affects the output per man-hour is the tendenc 
to mine leaner ore. Proportionately more lean ore requiring benefi- 
ciation has been mined in Minnesota in recent years than during 
1923-32. In 1935, for instance, beneficiated ore represented 25 percent 
of the total merchantable ore produced in Minnesota compared with 
an average of 20.72 percent for 1933-34 and with an average of only 
16.07 percent during the period 1923-32. 

The bulk of the ore in the Southeastern district, the second largest 
producing region, is obtained from underground operations. Output 
of merchantable ore per man-hour in this area increased from 0.503 
ton per man-hour in 1934 to 0.588 ton per man-hour in 1935. The 
largest and most consistent producing mines in the Southeastern dis- 
trict are in Jefferson County, Ala., where 2,532 men working 4,449,974 
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man-hours in 1935 produced 3,009,740 tons of merchantable ore, 
equivalent to an average output per man-hour of 0.676 ton; 2,444 men 
working 3,726,143 man-hours in 1934 produced 2,049, 915 tons of 
merchantable ore, equivalent to an average output per man-hour of 
0.550 ton. All ore produced in Jefferson County comes from under- 
ground operations. In co n rie the man-hour cost of mining ore in 
Jefferson County, Ala., with that at underground mines in the Lake 


Bi MN AAA RT 
KÉ per man-hour at underqround mines 
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FIGURE 34.— Trends in output of merchantable iron ore per man-hour at open-pit and underground mines 
in Minnesota compared with production of merchantable and lean ore, and total man-hours worked, 
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FIGURE 35.— Trends in production, man-hours worked, ou capa per rs PE and number of men employed 
at iron-ore mines in Jefferson County, Ala., 1923-35. 


Superior district, one should remember that whereas the ore in the 
Lake Superior district i is considerably richer in iron, the ore from the 
Jefferson County mines contains enough or almost enough lime to 
make it self-fluxing. Thus, it should recognized that the lower 
iron content is partly offset by the self-fluxing nature of the ore, 
although it is impossible to show this important characteristic in the 
productivity figures. 
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In the Northeastern district the average output of merchantable 
ore per man-hour increased from 0.639 ton in 1934 to 0.917 ton in 
1935. The rise in productivity was due chiefly to the large increase in 
output of the Cornwall open pit at Miners Village, Pa., where a 
relatively high output per man-hour is attainable. Most of the other 
production in this area comes from underground mines, and the greater 
part of the ore is subjected to concentration. 

The average length of the man-shift in the entire iron-ore industry 
in 1935 was 8 hours, the same as in 1934. With few exceptions, mines 
employed the 8-hour shift throughout 1935. 

he two following tables, prepared in collaboration with W. W. 
Adams, show employment at iron-ore mines and beneficiating plants, 
quantity and tenor of ore produced, and the average output per 
man by districts for 1923-35 and by States for 1934-35. Correspond- 
ing statistics by States for 1923-32, as well as other supplementary 
data, are given in the chapter on Iron Ore, Pig Iron, Ferro-Alloys, and 
Steel in Minerals Yearbook, 1934 (pp. 322-339). 


MINERALS YEARBOOK, 1937 


600 


238 


em Cy 
$5 
t roo o doti 


Le 


ERRE 


ZEL mort '6 

1ZS ‘SSI ‘RZ 
6S9 ‘EZE ‘PS 
S¥S 009 ‘29 
PIE “650 ‘9¢ 


——— | | ——————— | ———————— | — [| | | | | —M—— M | | LI——— ———— |. —— ———— —— | ————————— 
——— | ee, | OSS oO | o | I——————————————L————————————|———————MÁ—————IL————————————IIL—————L———————————— | eee 


L8t 9 


SSES 
"EPI 


SISSSSSSESESSSS 


918 ‘298 ‘Se 
976 ZST ‘8S 
856 ‘SZZ ‘TZ 
849 ‘IST ‘IT 
¥66 "EDS “SE 
£16 ‘1S ‘89 
188 ‘FOI '£8 
916 Oto ‘OL 
LS0 '£26 ‘69 
CLL '£r6 ‘SL 
996 ‘PLP ‘OL 
T¥8 ‘SSF ‘19 
€29 ‘699 ‘08 


—— | — |. ————— cr | a | re | ee | ee | ee | CS A a 


RER * 886% | 9" 
Lv 8£0'€ | 208° 
yop" ere y | 296" 
169 ' SIS III" 
HR ' 998 "y | F60'T 
GA Ly | ye6” 
ICs * Sly "y | £00'T 
195 ° 6L0'€ | 988" 
19€” SETE | 969" 
HIE" 929'€ | 008° 
CRS ' 989 "Y | COLT 
985 ° 288 Sg | 990" 
06y ' Lely | 626° 
IO£ * LLG | 669° 
TSE * 66€ € | 192” 
807 ° ceo "€ | 918° 
gib uc | L6" 
QED ' 683 "€ | 128° 
LLE’ OC "€ | ESL’ 
GOP * 629 € | $08" 
09£ ' LIZ "E | ZU 
265 ° 969 6$ | Fes" 
GEO yoo€ | 9190 

moq MI 

194 Jod 

moq 
Jed 
peutejuoo 
(([81n38U) uoJ] 
910 9[Q8UIUBUDIAJA 


(suo3 sso13) UBUI 13d e3u10A Y 


GI: | 909 
en | 61Z'8 
1201 | 828° 
RG" 628 ‘OI 
891 1 | 820 OI 
166° | 1208 
890 T | 06056 
£96" | 22108 
ei: | #8e°9 
eg: | 0692 
oret | 682 Or | 0€ 
GOTT | 298°8 | ze 
Y8SL'T | $00 Or | TO 
189° | 2119 | sz 
698° | 282-2 | 681 
196° | 6:9 8 |10 
6201 | 896 | LI 
we: 8989/8 | 80 
ecg’ 6192 | 2D 
206° | 280'8 |e 
Lig’ | lez |ez 
oo: | #209 | 16 
min |$£8'9 | 2b 
moq | 3108 
Jod Jod 
(poreuse 
And) 
@I0 epnio 
uoponpod 


420 'Loz 'Y | ZZ* 'eer'g 
EZI ‘BOP ‘ET | OT '228 “53 
Y9l'S62 ‘SZ | SRE ‘ESE op 
LZS ‘PBZ ZE | 978 ‘SZ8 79 
OLE ‘190 "LZ | 189 ‘SZS ‘ZO 
100 ‘2#9 ‘8% | SEL 229 ‘IS 
SIL ‘LEL ‘BZ | tF9 'CLC ‘29 
881 '091 ‘LZ | 226 '£91 Z9 
SSF ‘ISE ‘EZ | 86S C16 ‘FF 
090 ‘098 OE | OBI 'F6£ ei 
SIZ 'T9£ ‘ST | esc ‘OFS DE 
LSZ ‘FBE ‘ZI | 919'L89 "vC 
$29 'LLL'8 | SSI ‘ese ‘ZT 
£tcz gtt | 916 ‘VES ‘6 
OSO ‘Seg ‘ST | ZOU TET ‘Te 
LSF ‘Z1Z ‘6Z | +99 "80V ‘8S 
099 ‘£9 ‘98 | 072 220 “EZ 
FSS ‘GFT ‘TE | S80 ‘LEI 'C9 
686 ‘628 ‘OE | OOL ‘TPL ‘19 
797 ‘660 ‘FE | 000 'e29 29 
ZS 060 ‘TE | 266 ‘206 ‘19 
ESI '380 ‘LZ | 619 29€ "V9 
Vor '0L6 ‘FE | CY “ISE ‘69 
suo} ssop 

suo} ssolp 

peure1uoo 
((8/n38U) uol 
310 e[qu3ugqo19 WW 


L0L'8£9 ‘ZI | 6'8 976 LZ 'T | COT 894 ‘8 
¿6€ ‘L10 ‘Of | 8'8 ¥86 “rob 'S | LOZ Ls 91 
919 '261 ‘19 | 8°8 9£L'£c8'9 | 103 10€ TZ 
LO ‘S19 ‘FS | 258 609 '£*2'9 | 983 118 "IZ 
280 '966 2* | 9'8 665 ‘9S 'g | 992 188 ‘02 
1+9 ‘sys “SS | 98 LB ‘Fob 'Q | 896 t06 "YE 
Ci ‘$60 242 | 98 £19 ‘SD | 122 €8* “pz 
SbF 916 ‘SS | 9'8 Sy ‘LEB 9 | S96 CL o 
008 '029 “$9 | 4'8 032 orl | 69% 199 “zz 
048 '261 ‘FL | 8'8 782 'L68'8 | 262 992 ‘SZ 
£69 ‘ISZ ‘9% | O '8 966'122 '£ | 61Z 286 ‘PI 
Ott ‘82h ‘SZ | 008 CES OST E | EGI £19 ‘OL 
OU 'I£6 ‘ZT | S'8 FOR IZ Z | OPI Gol “ST 
600 ‘LZY ‘OT | 076 c00 ‘SZB‘T | SFI 669 ‘ZI 
£82 ‘RTO ‘OF | 6'8 vos yes “y | TOC 298 TZ 
SI1'Oc9 IZ | 6'8 960 20 '8 | 6sc 516 '0£ 
980 ‘IIT 24 | 6'8 FEZ ‘SEO '8 | 182 £94 '0£ 
1£9 '20P "IZ | 6'8 14 "500'8 | <9z SEZ ‘OE 
192 '*00 78 | 6'8 6:6'221'6 | 19% SSL ‘be 
yos ‘SZZ 'Y8 | 06 SLI 's62'8 | £22 66€ ‘PE 
*89 987 '98 | 6°8 LL8'e99'6 | 022 292 "Se 
86+ ‘PCE "16 | 0'6 829 '103'01 | £92 GOL ‘SE 
FP ‘ISS '201| 16 C89 ‘LOL 'IT | 98% y6c ‘TY 
E 
[$9291 938 eqs SÁvp JO zen 
-J9A loquinu |paAodure 
V Leem toy, o3U19A V oam Jo 
lequinu 
ovia y 
sinoq-ug]A 
pe&odure eui L 
jueur&o[d uq 


BSALVL8 AALINA 


wax 


{esouBZuBl Jour Jo 3ueo1ed g 2ujupejuoo alo Jo eajsnpox[] 


87924381p fig 'Qg—g26] up sad mdmo 260.00 pun 'paonpoad 240 fo 40u2) puo Ánzuonb “sjunzd burzoroyfauag pun sour 240-u043 30 ju2wfio]d ug 


601 


RRO-ALLOYS, AND STEEL 


` 
d 


4 


IRON ORE, PIG IRON, FI 


a Re inn NS AAA NN A ¿PP [PP 


IN 9928 q LLET | SIO "IT | 22€ Y | €IOCIT | 92 29 ¡ $92 GI Fi “028 Tan vd LLG Zug 0'8 CON Ly söl Ghe Pe SEAE SEGI 
Jm ` O62) | OTL | £06"8 | OIL'I | £068 | OS "Es | 62h ‘TUT SEU '00€ 820 '00£ 9ce ‘ULZ OK 002 't£ IET LSZ EES --"f£6l 
ON 9729 | OFET | IZ2'0L | OFET | 12201 | EK arr, OLA ‘SRE 026 ‘SNE 089 “997 0'8 GEN "CE L8I 261 E "Frot 
00€ * 89g | OLS" |189 loug: 189°} | ££ C9 | 290 ‘88 120 ‘291 1Z0 “291 001 Cé 78 189 ‘Ce SR SUF E 
To * OI | BOS" [920% | 269° | 89L "Y | ELIS | £98 ‘LEE 032 219 929 982 019 '67£T | 18 000 ‘S91 921 ote |— ÓN ee Len 
98€ * S8L "E | IZ2* [2619 | 688° | +tH 2 | OW'IS | Ste 'z8p TBE ‘SEB 696'I80 T | O22 ‘Z1Z‘T og OSF ‘IST LES o9 — doc BERND "` Dn 
poe’ eth Z | 189° | s09'P | 029" (org | BL IG | S06 tt 990 ue 'T | 990 £29 'l | 098 LIE 'Z. |08 GRY ‘ASZ 60€ BO. RARA rote do! 
TH * 9t6 "1 | 19h" L'e | 06h" | 6£6'g | OF C9 | 911209 CCS ‘VET 'T | 862'8IZ "1 | 65€ ‘YSt'Z | O08 KEE DOE Ole 166 A a ae 87.61 
£22 ° ASI | 819° |czWl» | Ise" | SOR | IN Ze | 282609 TOL FST ‘T | 650 cC 1 | 090127 Ing 062 *8:z 60€ t06 EA A L261 
GUE * OZ | 929° I£F'g | 652" | $09 | 109 | 109 ‘FOL 6:2 "HET | 199 '£9E'T | 90L'Sco'L |08 LST ‘OFS vez LIN. DTE "OD 
dch IS | ce9" |9£0'9 | FEO" | esos | eZ FG | ZL ‘FE? BPI ‘996 LZS '686 SZt ‘OUST log ZER SOT KO 122 ae Rn 
Sch ELST | OFF’ | 9€9'£ | Sor’ (og | 0€ F9 | ROL sch BIZ ‘208 ILE ‘ESS Selves ‘tT | 1°8 1£0 ‘22% EZ g8 II D SCDE 
80% ' PLOT | 88€” | SITE [615" [eye "e | £9'€9 | LOL T6€ £92 ‘OEL 001 ‘S84 OSE Zeg | 0°8 PFE ‘FES 09% 006 REENEN ve! 
NHZISXA 
——|———|Ó—————|————|L———|—————|—————L——miLB£—€—Ó————————ÓIÉ—ÁÉ—— 
ost ` WE | 216° | 6££ ^ | TILT | 268°8 lr | 9c9'299 LFG'6FE'TL. | SZS ‘FEO‘T | 698 IZP'T. |0'8 998 ‘EST 621 620 'I rot ret Am I ORAT 
£c£* i966 | 6:9" | O8O'S | BSB" | £E£8'O | EGOS | Scc 'Oc* +46 'S06 012223 | O16 CCP 'L | 0'8 D€6 ‘SLI ZEI Web re "Frot 
TOP ° 108 "€ | S£8" | 9289 | 688° | LeL'4 | IO' Sb | £lc 'O0I RTZ 96€ GH ‘SFP yO ‘FL 28 Cu "29 981 ore Ir" ERA SEENEN ` rot 
UN OFE'I | II£" [108% | ETH’ | SIZE | $8'2y | O98 ‘RL 600 ‘SOT 066 ‘SIZ C39 ‘OFS 06 906 ‘89 101 GRY EE EE 
861 * SÄI | LICE | 225° Iert | BES | OGG 009 096 '9£6 L6L'KC5 1 | O90 0:9 C | L'8 Lc “467 cI 889 'T oM DW Co 
HE * felt | te" [6H "E |£I9* | ISE |CO'S9 Lous T | ZRO‘ShZ‘'S | csI Z0l'€ | B66‘sco‘9 | 28 681 “FIL 297 lel % fee pee EE 
SE * OB | BSF* | SOS € | 09" (ong | SH IQ | SOL‘OFET | 109'961 3 | sao ‘ees C. Tromm leg C69 ‘COG 69% BOOK: BL 
£66 ' IPF | SSE" | OST Y | (soot | 6079 aarmt | BCH 986 T | FOS'ISE Z. | IOF '£60'$. | 358 SOE ‘ZRP rH HIN A BOL 
002 * felt | 868£'" | ere Joss” | seg’ |er'oc ae II | FSS HZ (äm ou rouig | 2°8 690 ot £82 Ofk: SE 
LZ 616 0l | £Cb^ | BELG | ile" | 6099 | SETS | 926 208 IZF'EKO'l | $9 ‘SHE'S | ICE Vos EK? 808 ‘619 osz LL [7777 ean qur aB 
$802 ` PIS'I |b" |2988 | 919° | £09 7 | FO LP | CES ‘ZI9 IFS ZO£'T. | PIO ‘IZ ‘I | 822 '6r6Z | 258 OLL ‘LEE ed 619 ‘T SEENEN 
ILC 860 6 | 29° | 8917 | BIS" | 629" | 298P | Ot ‘6H ISF Sol ‘T | SOS eet | gig rlF'Z | 6'8 8F4 OI ISI 06. ‘T ECK 
HK" OSL'I | 86€” | 99P'€ | 16h" | tSZ | 9€ IG. | SCG ‘96 960 'Eb8 1 | 10L‘222% | vor “seo y | 2'8 OSL ‘Te? 03% Sib '€ "Së 
NUSISVEHIHON 
——— TAA—L|ILM—————|L———— I—A———A—————|——Á——— 
913 * (EL It | 889° | OIL b | sh." | 0246'S | 699€ | 2936031 | FRO 'S6c '€ | GOS 221% | ¿211009 log 92% ‘869 802 IS Weidig EA i]! 
681 * 9Ig'T | £09* | ogo | 628" | OF9'9 |z29 2e | Occ ‘ENB STO T£ & | SEL'298 € | SROFO9^& |08 LIS ‘ZSS cot LRE ‘Z eee ER RE reel 
A clot | LP. | 28U* | 958^. | BERL | S9 2€ | L20'TIS WU 651 Z | BRS '982'E | 961 ERC "9 | 6'8 298 B IE GEOG IC BE ---£fel 
GA fR9'I | FOF" | cOS | les" | VES | OPE. | CFL ETS. GO ot Lenert | oze'too t ig BSF ‘SOE 901 168 7 p EE E 77  EEot 
GAR CHL | O29" | 86 | S9L* | GREL | OGLE | OLE ‘OTE T | 909 'FFD'e | 000'r9e g | eTo? | 970 £0£'I£2, | ser 292€ URN RN E EE TEGI 
491 * Ot | FF" | TEE i5 [OFF | €9°LE | OH 4613 | 901 “SER | OOT '6£0 ‘OT | OSZ ‘SHI “El | 856 ZL ‘LEE T | 96 £0£9 DN "e HERE 
zor ` OZ9'T | "EIER | HL | ZZL | BILE [033/2647 | LEG 'St9 '9 | GZ9 "Sel CIL | CFO'TGE ST lount | Sic "Hie T | 092 Hog [qu EK 07.61 
Orr” TSE T rw C56 E | 0/9" 618'9 |65$ 78 | 1GL'ICFZ | 9ecL'269'9. | ONO ‘TRS ‘TE | +82 "CS 91 | £ OT ere root | ecc ese Y --------- -----.-------- 8261 
SEI" BAET | 03€” 29€ | 189* 8009 | OZ ££ 22869 Z | OIS'PIZ'9 | 828 ‘SOG "0I | HO ‘TLS ‘ST | £'OI ROT 9781 | 123 LEL '9 E “22.61 
631" Lee TI | Gre" | 0/s'€ | 999° | 8989 | Pb'Z£ Tarek | 209 ‘ZOT‘L | 861 429 "11 | 289 509 ‘OZ | FOL [0006861 legt 266 ‘9 Ponce a M a CMEE 9761 
221° IZT | 972" | ezg | ts" TOFS | ££ 4€. | 050 £826. | 980 ‘Scr “2 | OOO ‘SHE ‘ZI | Es 'oo cé ont | 0t0'cez E | 287 C06 “L disnei dd EE 
(449 LIZ‘T | OFF" | RIZE | S^ | USS |ZIULE | SELZHL E (| CZSCSSECL | 0007162 "II | bbz "FOE ‘ZZ | 676 BLT FZ "S| 203 Gt: rr ÓN as 77777 F261 
cor” CSOT | 9/2" | LORS | LIS’ ug | HELE | C89 122 C. | COF'ESE 2. | O00 '9US “ET | O9c 'De8 “9% | Z OT | Oz ‘eey's | 98z cc ‘6 ----------- ------------gE6I 
NUALSYAHLNOS 
Z0L* 6799 | SFE UL | ZON OL | ZOT | ROE ZI | 607 OHS ‘FIZ ET | LEO ‘ROE ‘SZ | 196 ‘ERO ‘AZ | 021 ‘UES ‘ST | OS Tar ‘LIE Z| 22 Ove OL EE ED 
608 * OSY "y | OOIT | 9062/8 | OBIT | C996 | ELIS | OFF 'OSN OL | GIO ‘THO “IZ | OSE ‘TUX ‘SZ | Ob 'OzL'01 | O'8 160 ‘1683 | 661 UA [7 - FEGI 


C09 * L00'9 (mot | zou'8 'oce't | £86 01 | eg ig. | 6/0 1294. | C0 LIO "PE | PLS ‘S09 ‘vt | 656 989 CT | €'8 ZLI 'ZIQ'I Ioer 869 ‘IT Vico E QE 777777777" 35 


ne | —á—ÀX' | —— ——— | ————À | ——— | ———————À | —— |——M—MÀM | L—— | ———2» | ————— — | ———— | ——— f ——Á 
———_—= o e o I| IM M nn M | eee |———Ó— 


A | ——— HÀ — | — — | MOM | M d ——— | ——» | ———ÓÀ | — ——— | ááÁ——na | Ee | aS  — u$ — 


09 OF | 08Z'ZIZ — | L65 908 eg "M MEM MN O: PINE ied SjusA[4suuaq 
eze 290 E | 629 0860 "9 | 658 ££8"9 4| C9 L9 | V9 ‘SOL C96 FE 988 ‘29> 916 ‘%r'tT | 08 0£6 ‘BLT [4 1t £98 ‘T 777777777 "AIO MON 
££ 89 | 168 ‘08 989 ‘SET wee ‘eee J} Rt iin K0$10f MON 
1197589 110 N 
——|——————|———I——|————————I————— L—Ó———————É[L—————————I———————M—| L——————I————I|IM————————[I——————————— 
6S1 ` 9IS'T | £09 0€0'» | 678 Oro "9 | 29 097 ‘ESS SZ9'LIE T | 8£L'L08'£. | 989 'V09'$ | 0'8 TIS ‘ZSS gel 186 'C 
IPS. i-e A. en Cdumcmexo — Qe Jf. —— | n lea “By A 
te 2907 $19 ' CAR E "1 | oer 098'6 | 08'£* CM | Ge E | 99 ‘L 792 ‘SZ 9'6 SIZ Z gr 09 | is UI P Se. E 
KEE H 10914) 
S 061 * 1691 | 909" zm * | ZEB’ 459°9 | I0 ££ | £89 ‘188 61s ‘ere Z | 226 '698'E | 9t6'St9'F | 0'8 964 “629 861 LB. eee ee "SUl9qU[Y 
äi :UJ93589qINOS 
X 69€ 0SS "Y | OOI'I 962°8 | 961 "1 C096 | £A IS | OSE '088'0I | BIO ‘IED 'TC. | OGP 298 ‘ZZ | OSF ‘OZI ‘BI | 0^8 T60'16£ Z | 661 900 ‘ZI 
O owe 990'€ | 122° 90,9 | 12Z* GOL'S | L9 "ES | OIG CcE $00 ‘209 $00 ‘209 PSE ‘SEB 6L GZS ‘SOT 19% wm [70060 "UISUOOST AA 
D ee: 2689 | 8zb"1 | IZÞ'IT | 869 "1 | 084"Z1 | €9'19 | 999 “Sb6'L | 048'68€'ST | 108 'IZZ “LY | S6 '622 “01 | 0'8 Sot JE | 102 Lg. ` E 93osauut A 
4 seo 988 | 1290 | ZL€'9 | 1490 | CAE S | +8 Ty | £9Z2 7198 | Fr “6E0'S | YRl'6E0'€ Igel | 0'8 890 '8£6 Z61 GBB Ir UBIJIYI JA 
S :J0Jjedng 987 
p GA 
7, ee AAN A A E A E A A A | A 8 ee 
2 moq | us moq | Iq 3190 
pe Jed led Jed | Jed | -Jeq | S403 85010 AUS 
moq DIU 1 
= 394 Rd [e————————-—— ES BIOL 38 — Step Jo 
hd p3U1BJU09 SO) S8049 | suoi $50.13 -J9A Y vo L Jequinu |peÁojdure 
a ((41n38U) uoJ[ (p918UI1159 (DBUs @JBIIAY | U9UI JO 
Apad) peure1uoo Aug) Jaquing 
910 epnio ([ganjvu) UOIT 940 OPWM IAVIIA Y 33838 pue 19H3$1q 
810 3[QYIUBUYIII JA SIMOY-UBJA 
(suo) $5013) usu Jad a3ul9a y 910 I[QBIUBUYIIS JA pe&ojdure eur], 
uopjonpoadd justo [du 
(os9us3u8u arom Jo jueded ç 3ujuiejuoo eJo jo eAjsn[ox 3] 
ed 827019 pun 


c spi1gsetp fiq ‘eg-/ge] ‘unu sad mdmo 2004210 puo ‘paonposd 940 fo sous; pun fiyquonb ‘szunjd Dusyotoi2usq pun sour 340-u041 qD quaufo du 


603 


IRON ORE, PIG IRON, FERRO-ALLOYS, AND STEEL 


CR ' 989 "Y | COT'l IER | 9E'T | 682 "01 Io | SIZ'TOE'ST | eec ‘Oe ‘OE | 9T8'29£ ‘Se | £69'T8Z “BZ | 08 906 ‘LIZE | 612 L86 ‘FT 
6IL’ 99,'9 | LLE'T | ETO'TT | ZZE T. | £TIO'IL | 9C ZG. | Sec ‘92 y89 "OG ¥89 “97S LLG ‘SRE 08 778 Ly 861 SES 
TEL: 8F8'g | IIT | $82 IT | IIP'I | 987 IL | C8 IG. | 6£2‘SZI yet ‘BEL FAI ‘BEE OIF ‘OFS 08 290 ‘Oe £02 8» — Ae Eist té? 
00 3 PRL A 290 ‘¢ 790 ‘S "E WE VEMM MEME MEN oon E A 
o£ 72 90€ * 01Z “T9T OTZ ‘19 F mer tees ese | A EE u 
004 009 g 61€ T Wé Ol 61€ I SS OT £9 19 IIE 1 FF y^ yr Z 191 rA! 0 8 OLL 21 , 881 t6 "————————--- qjTnossp]4 
££'69 | SIT“IT YEL ‘ST pL'Sl )| — | | | terri ities SLIOIOIIS 3 
:U40]89 M 
(EE ` y09 € | 216" 6£€ 2 | Ill Izeg | 11:69 | 959 C99 Leo ‘BFE ‘TE | 828 'FEY'T | 698 IZP T 968 ‘EST 6LT 620 ‘T 
78 ZE | C9* ‘BID SCH “626 et6'676 ]| | | | | | | 4l]  .] [Vv gjueA[4suuoq 
(E ' Y09'€ | 216" 6£€ "2 | TIL'T | 268°8 4| 82729. | Z10 00€ 993 ‘262 HMG 698 'TZ* '1 998 ‘E8I 6L1 6cO‘T SA TTT HIOK MON 
69 62 | 781 ‘th EFE ‘ZL A A —— |] dq... -— w^ q^ qe Aeslof MON 
138}S894 HON 
9IZ * OGL I lge: OIL’ | SEL" 016:'9 | 69'0€ | L9C '602 Il | v89 S62 “E | £0€ 'CLU'F | 221'109'9 928 ‘869 807 95€ “€ 
eum que lui [d O EM emana 
g . . : . . 00' CZ 612 ' ‘ ^ a We O eee eT eS 
6e ZEIT | 887 of '% | £08 68S 9 1| 00:09 lz - 98¢ “09 096 ‘Z9 9£4 'L H £0 — {]|------- 9euj[019;) ION 
C9'8b | OPT HO'E ox ecd , MEE W ON B]3103 p) 
LIZ * L£L'I | 268° ERL P | bel” v98'9 | £9 9E | 809 '002 T | vee Z26'€. | LIL'IZI'P | 291 ‘See's 060 ‘160 Z1Z pU p oe "|ureqery 
: 119358943008 
——_——_ e o A ess ESSE] ) SS. _ eee SS DO Oe eS Ole SS Oe Eed eS] DL ee. LI Oe 
ZOL * ec9 9 | SKEET | 20801 | CI? 1 | 89€ cT | 60ZS | OF VIC “El | ¿£9'890€ ‘SZ | 196 ‘ECO ‘6Z | OCT “978 ‘SI 165 ‘L¥E Z | LU 09€ ‘OT 
L6£ * QLU'E | 192" 0€6 "9 | Th” 0€6'S | HES | OBI 225 i ERP ‘SRL ESP ‘88L ; 862 ‘£90 T *L6 ‘wel e 6H MN rada UJSUuOOS[ A, 
HN V98'L | LISI | Z60'SI | €EZ C. | ZEB ZT | TL 79. | £85'960“01 | eco ‘be '6T | ¿€6'6£0 “EZ | 92° 61€ o yRL'ESG Y | 9c rer 9 wore rr srt 7 eqosoudy W 
79€ ' 268 7 669 * £69 '9 669 ` eS "9 18 "19 L98 ‘969 7 Les ‘SOZ '9 TES ‘sog “Y QPL rk L £LL 0t6 ACA Tee A UBIIYI AL 
:10jJ1ed ng oye] 
GA 
98 ` L88 € | 996* LLL | GOUT | 298°8 | LEOS | ¿97 ‘KBE CL | 919 2S9 ‘bz | 976 ‘ZZ SC | OF ‘BLE go ZEZ “981 “E | eer £19 ‘OT 
6S ' 06, v OI T £06 8 Otr'I £06 '8 08 “EY 6S ‘TOT 820 OR 820 “00€ 96€ ‘0LZ 004 ‘ee TET 287% 
9*9 ' OT’? |OLI'I | 65£'6 | OLIT | eses | O£ 99 | reto 299 “911 £96 ‘OTI EEO ‘66 Wt 96 oet Ir" 8ujyuloÁ A, 
Ch get dE. qe q^ A qe oc Ope Geng 
i ; . . . . 4 601 ‘TOT 601 'tot " am. Cau. — duse. caes 
098 dh | SLOT | $208 | SZO'T | SEO'S | Z6 "EQ | 28026 W+ Ltb RÄ OI OFS “IE L91 HU — "hien [INOS] té 
ELE ‘OT e H O A RRR dÉi 


:Uu10389 M 


604 MINERALS YEARBOOK, 1937 
WORLD PRODUCTION 


The following table shows the production of iron ore by countries 
from 1932 to 1936 so far as statistics are available. Complete returns 
for 1936 are not yet available, but those for 1935 are nearly complete. 
Thus, the data for 1935 indicate & production of 141,000,000 metric 
tons; the United States furnished about 22 percent. 


Iron ore produced, 1982-86, by countries, in metric tons 
[Compiled by M. T. Latus] 


Country 1935 1936 

North America: 

EI EEN 82, 610 169, 490 181, 121 228, 408 456, 827 

M AUAM Ta MUN OP MMC eS 27, 122 77, 714 105, 799 120, 000 130. 000 

Newfoundland........................ 322, 960 826, 041 514, 747 677, 137 907, 646 

United St8t68. saine eee rne meu Se 10, 004, 959 | 17, 834, 917 | 24, 982, 047 | 31,030, 423 | 49, 571, 804 
South America: 

Brazil... verc E UcUeDs bes e 30, 000 30, 000 30, 000 

Elei erer 172, 681 841, 300 1, 347, 831 
Europe: 

RE e EE 306, 796 775, 421 1, 024, 288 

Belgium; onere rp mero rane d 164, 520 (4 

Czecbhoslovakia........................ 731, 058 (4 

TANCE. Geer 32, 045, 000 | 33, 187, 000 
Germany Lavcion socios oia 5, 851, 634 ( 

a A AM NEMO TUE , 146 (4) 
Hungary A ee 192, 396 279, 549 
Italy.........-.....---.-.---.---...---. 551, 454 (4 
Luxemburg......-.---.---.-.-2.- -0 4, 133, 808 4, 896, 000 
uge AE 765, 152 (4) 
Poland. ccc wetoeel Soke RI Suas 332, 536 466, 659 
alt BEE, AAA 880 (4) 
A .cosecsstes les eeeecseess ers 98, 408 d 
tS EE 2, 633, 165 4 
A .e.olaccoecenondemescOedhcen 7, 932, 854 A 
Sw dre ano LEE 5, 894 4 
U. S. S. R. (Russia) *.................. 26, 845, 000 | 27, 918, 000 
United ‘Kingdom: Great Britain $_.... 11, 070, 256 (9 
Y UROSIA EE 234, 730 450, 859 
Ge ee 2, 248, 812 ; à (19) f 
COS sutura 390, 937 76, 008 228, 220 4 
India. "British. RIP PT ise MATES 1, 788, 757 , 947, 2, 402, 244 (4) 

(te AA A esce 20 500 630 (4) 
JADAN ENDE DRE ER 515, 529 (4) 
Philippine Islands $...................| | (m) | [............ 283, 311 (4) 
Unfederated Malay Staten. 778, 774 7 1, 434, 293 ], 681, 102 

NE 8. B. R. (Russia)................... 0) 0) Q) 7 
tere eelere 466, 936 761,454 | 1,326,437 | 1,674, 628 1, 880, 800 
Belgian Congo......................... 14, 614 (10) (19) / 
EE 25 E 203 15 4 
orocco, Spanish 8.................... 171, 182 824,512 | 1,167, 606 49 
Northern Hhodesig 73 ett CUM EEA pev ARCUP CENE: THERE 
Blerra Le0n6-...-.. c e ces ees o esee ere g 440, 498 (9 
Nr RO e o ees oo Sete e eue Eni be 209, 000 : 503, 000 722, 000 
Union of South Africa 1................ 16, 024 304, 046 365, 888 
Oceania: 
Australia: 
New South Wales.................]............]]| 34m |............ 7, 785 (4) 
Queensland........................ 8, 364 1, 137 (à 
South Australla................... 546, 562 i 1, 898, 712 4) 
New Zbealnud... cocco cc EE 2, 85 10, 817 (9) 
76, 200, 000 | 91, 200, 000 |120, 100, 000 |141, 000, 000 (4) 


1 Shipments. 

2 Approximate production. 

2 Production of Tofo mines. 

1 Data not available. 

: Did of manganiferous iron ore carrying 12 to 30 percent manganese. 
Exports 

? Russia in Asia included with Russia in Europe. 

§ Exclusive of bog ore, which is used mainly for the purification of gas. 

*! Including Manchuria. 

16 Estimate included in total. 

11 Less than 1 ton. 

13 Quantity smelted; production not available. 
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PIG IRON 


Production and shipments.—Domestic production of pig iron, ex- 
clusive of ferro-alloys, increased 45 percent in 1936 over 1935. "The 
output in 1936 comprised 30,176,971 gross tons using coke as fuel and 
77,051 tons made with charcoal. Pennsylvania, second to Ohio in 
1935, regained first place in 1936. Of the pig iron manufactured in 
1936, it 18 calculated that 1,131,970 tons, valued at $21,857,096, were 
made from 1 ,875,723 tons of foreign ores from Africa, Asia, ‘Australia, 
Brazil, Chile, Cuba, India, Newfoundland, Sweden, and the U.S. S. R. 
(Russia), indicating an average yield of 60.35 percent from imported 
ore. Domestic ore (49,959,534 tons) and 4,424,854 tons of cinder, 
scale, and purchased scrap, amounting in all to 54, 384,388 tons, were 
reported used in the manufacture of 29,122 052 tons of pig iron, 
indicating an average pig-iron yield from domestic materials of 53.55 
percent. In addition, 1,183,000 tons of home scrap and 1,340,600 
tons of flue dust were 'consumed in making pig iron in 1936. 

Shipments of pig iron, exclusive of ferro-alloys, were 30,798,958 
gross tons, valued at $541,693,504 in 1936, an increase over 1935 of 
45 percent in quantity and 51 percent in total value. Shipments of 
pig iron were still 19 percent below the 1925-29 average. The values 

ven represent the approximate amounts received for the iron, f. o. b. 
urnaces, and do not include freight costs, selling commissions, and 
other items that are figured in some of the market prices of pig iron 
published in trade journals. 


Pig tron produced and shipped in the United States, 1985-86, by States 
Produced Bhipped from furnaces 
Btate 1935 1936 1935 1936 


Gross tons | Gross tons | Gross tons Value Gross tons Value 


E EA eet 


Alabama e 1,297,960 | 1,998,212 | 1,324,942 |$19,437,381 | 2,061, 534 | $30, 942 051 
Colorado.............-------.- (1) (1) (1) Q) (1) (1) 
NGG E00) EE 2, 014, 116 2, 917, 016 2, 224, 132 | 39, 092, 488 2, 991, 710 54, 583, 804 
Indians........... c co soos 2,124,241 | 3,230,537 | 2, Um 798 | 38,509, 232 | 3,256,677 | 59 067, 654 
OW d d cr rtr eee 1) l l V 
Kentucky... ccce rs T 213, 837 225, 214 213, 837 1) 225, 214 (1) 
Maryland.................... : 1, 216, 065 863, 861 1) 1, 219, 852 a 
Massachusetts...-...--.-.--.-]----.------. (1) (1) I (i 
Michigan..................... 774, 237 937, 762 781, 458 | 12, 225, 499 873, 341 13, 585, 519 
Ipnpnesotg oooooocoocoocono. l 106,7 ) 1 101,475 (!) 
New York...............--..- 1,451,394 | 2,190,478 | 1,479, 921 | 23,603, 728 | 2,216,751 | 35, 181,959 
A EE 5, 634, 530 7, 206, 762 5, 600, 757 | 93, 530, 895 7, 351, 407 | 125, 087, 158 
Pennsylvania................. 6, 479, 792 9, 105, 058 5, 549, 538 |102, 027, 692 9, 379, 615 | 170, 352, 170 
Tennessee.................... (1) m 1) (1) (i » 
Utah e dull oia da usos e 1) 1) D (1 d 
VitgiBlas ee A ATA (1) l (! 1 
West Vireinig -.ooooommom..o.- 686, 350 041, 736 672, 104 (1) 669, 208 IO 
Undistributed. ......o.oooo.o.. 3 237, 431 1478, 414 1 255, 005 |? 29, 418, 584 3 452, 144 | ? 46, 093, 189 


——— ———— | — —————— d——— d ——Ó—— g——M— a|————À 


20, 827, 196 | 30, 254, 022 | 21, 178, 353 |358, 145, 499 | 30, 798, 958 | 541, 693, 604 


1 Included under **Undistributed.'' 
2 Includes statistics for States entered as (!) abovo. 
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Pig tron shipped from blast furnaces in the United States, 1935—36, by grades 


1935 1936 
Grade Value Value 
Gross tons Gross tons 
Total Average Total Average 

Charel ees deu seus 969 | $1, 688, 196 $20. 35 86, 047 | $1,846,319 $21. 46 
Foundry...................... 1, 924, 141 | 32, 417, 342 16. 85 41, 402, 330 17. 23 
BASIC: «cocco osx er elemen 14, 001 |228, 351, 16.28 | 21,191, 702 |362, 997, 726 17. 13 
Bessemer..................... 3, 792, 064 | 69, 893, 237 18. 43 156, 96, 868, 954 18. 79 
Low-phosphorus. ............. 148,686 | 3,263,907 21. 95 108, 762 | 4,422,997 22. 25 
Malleable..................... 1, 102, 155 | 20, 501, 306 18.60 | 1,647,050 | 31, 627,815 19. 20 
e EE cde 10, 220 , 309 18. 32 28, 446 551, 133 19. 37 
All other (not ferro-alloys).... 88,111 | 1,842, 159 20. 91 87,122 | 1,976, 230 22. 68 
21, 178, 353 |358, 145, 499 16.91 | 30, 798, 958 |541, 693, 504 17. 59 


The number of furnaces in blast on June 30 and December 31 and 
the total number of stacks recorded for 1935 and 1936, exclusive of 
electric reduction furnaces, were as follows: 


Blast furnaces (including ferro-alloy blast furnaces) in the United States, 1935-36 1 


In blast Dec. 31, 1935 In blast Dec. 31, 1936 
une une 
State ! d 
1935 | ra | Out | Tota] | 1% | im | Out | Total 

Alahama.......................- 7 12 10 22 10 15 5 20 
Colorado. ....................... 1 1 2 3 1 2 1 3 
Illinois. ........................- 8 10 15 25 13 13 10 23 
E ocio ur cse o Dremurs 6 10 8 18 12 15 3 18 
Kentucky.....................-- 2 1 1 2 1 1 1 2 
Maryland....................... 3 4 2 6 4 5 1 6 
Massachusetts ll 1 1 1 D EE 1 1 
Michigan........................ 6 T EEN 7 6 dÉ EE 7 
Minnesota................. csse]... 1 ] 2 1 A 2 
ICC A A A A 1 l 22254 AO 1 1 
New York......................- 8 8 11 19 12 13 6 19 
Oi oia es 25 29 2 52 32 12 50 
Pennsylvania.................... 26 35 50 85 46 60 24 84 

ennessee......................- 1 1 4 5 2 1 4 5 
NOTA AN o vies 1 Dl oasis 1 1 l A 1 
Vi (EE E 1 1 5 6 lira 1 1 
West Virginia................... 2 Oo AA 3 3 GW DEE 3 

97 124 134 258 146 176 70 246 


1 American Iron and Steel Institute. 


Value ai blast furnaces.—The average value of all kinds of pig iron 
given in the accompanying table is based on the reports of the manu- 
facturers to the Bureau of Mines. The figures represent the approx- 
imate values, f. o. b. blast furnaces, and do not include the values of 
ferro-alloys. The general average value for all grades of pig iron at 
the furnaces was $17.59 a gross ton in 1936—$0.68 more than in 1935 
but $1.01 less than the 1925-29 average. 
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Average value per gross ton of pig iron at blast furnaces in the United States, 1932-36 


State 1932 1933 1934 1935 1936 

Alabama 0 cece he eck eee seus ete d OR VERE $11.01 $11. 53 $13. 81 $14. 67 $15. 01 
Heute A O eae aaa a 15. 77 15. 80 17.7 17 18. 24 
Te A MMMM 15. 45 15. 42 17. 60 17. 78 18. 14 
AT EE 15. 22 15.19 15. 49 15. 64 15. 56 
New YDER AA A A a d ee ad 14. 38 14. 50 15. 20 15. 95 15.87 
ODIO. Eso da st RI ME Ga UE UR eas E 15. 12 14. 56 16. 45 16. 70 17. 02 
Pennsgleenin +e eee eee 15. 83 15. 89 18. 06 18. 38 18. 82 
Other States 1... en 13. 40 14. 00 15. 75 14. 46 17. 50 

Average for United 8tates..................... 14. 80 14. 86 16. 73 16. 91 17. 59 


11932-36: Colorado, Iowa, Kentucky, Maryland, Massachusetts, Minnesota, Tennessee, Utah, Vir- 
ginis, and West Virginia. 


Commercial quotations.—According to published market quotations, 
the average monthly prices of foundry, basic, and bessemer pig iron 


at Valley furnaces and of foundry ry pig iron at Birmingham furnaces 
are summarized in the following tab 


Average monthly prices per lon of chief grades of pig iron, 1935-36 1 


Foundry pig iron at | Bessemer pig iron 


Foundry pig iron at" Birmingham fur-| at Valley fur- 
naces 


Basic pig iron at 
Valley furnaces 


Valley furnaces 


Month nacas 

1935 1936 1935 1936 1935 1936 1935 1936 
January............. $18. 50 $19. 50 $14. 50 $15. 50 $19. 00 $20. 00 $18. 00 $19. 00 
February............ J8 19. 50 14. 50 15. 50 19. 00 20. 00 18. 00 19. 00 
March..............- 18. 50 19. 50 14. 50 15. 50 19. 00 20. 00 18. 00 19. 00 
April...............- 18. 50 19. 50 14. 50 15. 50 19. 00 20. 00 18. 00 19. 00 
ry NUIT PRETEND 18. 50 19. 50 14. 50 15. 50 19. 00 20. 00 18. 00 19. 00 
June................. 18. 50 19. 50 14. 50 15. 50 19. 00 20. 00 18. 00 19. 00 
Jay 18. 50 19. 50 14. 50 15. 50 19. 00 20. 00 18. 00 19. 00 
August........--...- 18. 50 19. 50 14. 50 15. 50 19. 00 20. 00 18. 00 19. 00 
Beptember........... 18. 50 19. 50 14. 50 15. 50 19. 00 20. 00 18. 00 19. 00 
October. ............ 18. 50 19. 50 14. 50 15. 50 19. 00 20. 00 18. 00 19. 00 
November........... 19. 50 19. 71 14. 74 15. 75 20. 00 20. 21 19. 00 19. 21 
"EE 19. 50 20. 50 15. 50 16. 88 20. 00 21. 00 19. 00 20. 00 
Average....... 18. 67 19. 60 14. 60 15. 64 19.17 20. 10 18.17 19. 10 


1 Metal Statistics, 1937. 


Foreign trade in pig 1ron.—The imports of pig iron for consumption 
in 1936 increased 27 percent over 1935 and totaled 165,808 gross tons. 
Netherlands, with 36 percent (60,363 tons), and India, with 33 per- 
cent (55,426 tons), were the chief sources of supply in 1936. 


Pig iron imported into the United States, 1932-36, by countries, in gross tons 


e ¿United Wei EE EE RE 23, 378 5, 495 600 14, 500 4, 354 
D 

Bóng e E AAA PA EE 200 

India, British......................... 28, 820 68, 036 36, 013 37, 016 55, 426 

EE 279 NEE ta ON 

e TR TEE 309 2, 394 969 Toa ce oue es 209 

630 58, 596 114, 488 130, 937 165, 808 


130, 158, 
hir D C CR $1, 301, 625 | $1, 439, 206 | $1, 465, 475 $1,979,324 | $2,330, 236 
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Exports of pig iron from the United States were 5,316 gross tons 
in 1936 compared with 4,107 tons in 1935. Japan (2, 205 tons) and 
Canada (674 tons) were the chief customers in 1936. 


Pig tron exported from the United States, 1985-36, by countries, in gross tons 


Country 1936 Country 1935 1936 
North America: Europe—Contivued. 
Canada...-.-------------- 674 Poland and Danzig....... BO EE 
CODES MEN 42 United Kingdom......... 10 30 
Mexico................... : 183 Other countries........... Mo 140 
Panama.................. 239 || Asia: 
Other countrles........... 120 Ching. aid 275 20 
South America: JADAD oscars 652 2, 205 
Colombia................. 148 Philippine Islands........ 437 437 
PO. 9D. IL. Oceania: New Zealand....... 17 palus 
Other countries..........- 53 || Africa: Union of South Africa. |.......... 453 
urope: — I——Ó— 
Belgium.................. 407 . 4, 107 5, 316 
Germany................. 105 || Value. cos cc cocos e RIS $96,272 | $119,362 


World production of pig iron.—World production of pig iron (includ- 
ing ferro-alloys) in 1936 was approximately 93,000,000 metric tons, 
an increase of 23 percent over 1935 and 8 percent above the 1925-29 
average. In 1936 the United States supplied 34 percent of the world 
output of pig iron compared with 29 percent in 1935, in consequence of 
a 45-percent increase in United States production in 1936 over 1935 
compared with a 14-percent increase for the rest of the world. 


Pig iron (including ferro-alloys) produced, 1932-86, by countries, in metric tons 


[Compiled by M. T. Latus] 


Country ! 1932 1933 1934 1935 1936 

estate, dt 3 400, 000 3 340, 000 3 500, 000 2 630, 000 3 690, 000 
Aüsiria ovina a ota ade 94, 466 87, 949 133. 492 193, 170 248, 111 
Belgiüll.i A lr ei sc dei 2, 748, 740 2, 710, 430 2, 952, 520 3, 060, 447 3, 207, 409 
Brazil 222 5 oni s uec me a rd 1 46, 772 56, 924 55,070 2 60, 000 
Lë E EES 162, 179 261, 582 441, 916 667. 028 764, 818 
Chinas... EE Ee 522, 464 606, 697 631, 440 3 650, 000 2 650, 000 
Chosal. EE 163, 653 163, 937 210, 808 245, 196 250, 000 
Czechoslovakia. ...... ee oat ete NS 450, 106 498, 980 600, 324 810, 938 1, 107, 000 
Eiland- steers AA et 13, 671 12, 004 7,577 11,035 2 12, 000 
o A E 5,537,460 | 6,359,000 | 6,142,000 | 5, 790, 000 6, 237, 000 
Germany (exclusive of the Saar)........... 3, 932, 364 | 5,265,000 | 8,716,739 | 12,539,451 | 15.300, 000 
A O RS RAN 1, 349, 493 1, 591, 200 1,825, 67 1, 938, 055 2, 160, 000 
sis PAN NA 66, 281 93, 072 140, 220 185, 883 304, 290 
India, British E 928,345 | 1,082,664 | 1,347,024 | 1,489,574 1, 585, 000 
[Blyx csl cle elec Os. aw odio QA 494, 667 566, 895 581, 455 703, 836 800, 000 
Dro ete he ee E EE 1, 036, 680 1, 456, 880 1, 772, 380 1,864, 452 | 2 1,900, 000 
Lütombürg-..... ono cm ve 1, 958, 930 1, 887, 538 1, 995, 193 1,872, 372 1, 986, 604 
KE AT AE A E ey Sees E , 381 53, 500 ; 61, 139 3 75, 000 
Noiierlande cL eee 236, 426 252. 645 257, 841 253, 616 274. 583 
New ood EE EE ERATES, 3, 339 1, 358 4. 981 3 5, 000 
NOWAY ooo ps oa dan ence ee Mat des 103, 092 112, 653 126, 932 130, 751 3 130, 000 
Philippine Islands costos corru 1 100 3 150 3 200 
ORIEL Sa E deet 198, 674 305, 625 381, 587 394, 097 581, 869 
RUN a dia dies 8,752 2, 013 61. 635 81, 989 90, 000 
SOA esto ense Lr D EL E E IE 300, 617 338, 853 372, 306 354, 776 251. 000 
ek EE EEN 282, 163 345, 526 558, 129 612, 596 584, 000 
Union of South Atten... 13, 107 26, 402 2 130, 600 73,725 3 200, 000 
U. S. 8. R. (Russia) eet gesais 6, 176, 800 7, 130, 700 | 10, 495, 300 | 12, 606, 100 14, 319, 000 
United Kingdom................--.---...- 3, 631, 363 4, 202, 383 6, 064, 802 6, 527, 105 7, 808, 600 
United States...0 00. eee ee 8,920,878 | 13, 590,926 | 16,398,077 | 21, 715, 541 81, 571, 224 
er TT ee oorr EET 9, 973 30, 756 32, 620 21, 793 44, 453 


p ee "D 


39, 790, 000 | 49, 426, 000 | 63, 003, 000 | 75, 600, 000 | 93, 000, 000 


1 In addition to countries listed, pig iron is produced in Chile, but production figures'are not available. 
2 Approximate production. 
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FERRO-ALLOYS 


Production and shipments.—The production of ferro-alloys was 
818,488 gross tons in 1936, compared with 545,316 tons in 1935, an 
increase of 50 percent. Ferro-alloys were made in 1936 at 12 blast 
furnaces, 15 electric furnace plants, and 2 aluminothermic plants; in 
addition, 2 plants made ferrophosphorus and 1 plant made ferrosilicon 
as a byproduct. 

The shipments of all classes of ferro-alloys totaled 853,531 gross 
tons valued at $69,135,074 in 1936, an increase of 44 percent in quantity 
and 41 percent in total value over 1935. Compared with the 5-year 
average for 1925-29, which amounted to 715,250 tons, the 1936 
shipments increased 19 percent. 


Ferro-alloys shipped from furnaces in the United States, 1935-86, by varieties 


Variety of alloy a 
Gross tons Value Gross tons Value 
Ferromanganese. _....-.-.------- eee eee eee 194,627 | $16, 374, 328 322, 353 $24, 088, 208 
Bpiegeleiseni....... .colaclla.ceeca emen eo ee 54, 793 1, 303, 574 92, 336 2, 249, 217 
Ferrosilicon (7 percent or more silicon) ............. 263, 204 11, 630, 793 325, 210 15, 176, 800 
Ferrophosphorus...........--...------------.------ (!) (1) 19, 341 1, 279, 143 
Ferrotungsten......------ c sca ueccameNE d age RA d 1, 501 3, 167, 301 1, 812 3, 912, 037 
Ferrovanaiont. ooo ose ctw oe see eee e 814 (3) (1) O 
Other varieties 3... .... 2. 22. cc ll eee 77,177 | 216, 415, 596 92, 479 22, 429, 579 


592, 176 48, 891, 592 853, 531 69, 135, 074 


1 Included with “Other varieties.” 

3 Value of ferrovanadium included with **Other varieties.'' 

31935: Ferrochromium, ferromolybdenum and calcium-molybdenum compounds, ferrophosphorus, ferro- 
titanium, ferrozirconium, silicomanganese, silicospiegeleisen, ferrocolumbium, and zirconiumferrosilicon; 
1936: Ferrochromium, ferromolybdenum and calcium-molybdenum compounds, ferrotítanium, ferro- 
vanadium, ferrozirconium, silicomanganese, silicospiegeleisen, ferrocolumbium, and zirconiumferrosilicon. 


Ferromanganese.—The shipments of ferromanganese in 1936 in- 
creased 66 percent over those of 1935 and totaled 322,353 gross tons. 
Compared with the 5-year average for 1925-29 (303,883 tons) the 
1936 shipments increased 6 percent. The average value per ton, 
f. o. b. furnaces, reported for ferromanganese was $74.73 in 1936, 
compared with $84.13 in 1935. 

The production of ferromanganese in 1936, amounting to 316,000 
gross tons containing 249,933 tons of manganese (79.09 percent man- 
ganese), was made at six blast furnaces and two electric furnace 
plants. In 1935, the production, which was 214,290 tons containing 
170,168 tons of manganese (79.41 percent manganese), was made at 
five blast furnaces and two electric furnace plants. In both years 
the bulk of the output was made in blast furnaces. 


Ferromanganese produced $n the United States and metalliferous materials consumed 
tn ils manufacture, 1932-36 


Ferromanganese produced Materials consumed (gross tons) 


Manganese 
ore used per 
ton of ferro- 


Manganese 


contained Manganese ore 


Iron and | Cinder, 


Year manga- scale, manganese 
niferous and made (gross 
iron ores tons) 

1932.. enna ------ b, 270 1. 708 

1933... ........... 10, 695 10, 795 55 1. 793 

1934............. 853 13, 933 3, 304 1. 853 

MK .--------- 4, 286 9, 195 8, 921 1. 895 
12, 407 1 1. 
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The tons of manganese ore used per ton of ferromanganese pro- 
duced increased from 1.793 in 1933 to 1.902 in 1936. Of the total 
manganese ore used in making ferromanganese in 1936, only 1 percent 
was mined in the United States; 99 percent came from foreign sources, 
as shown in the following table. 


Quantity and tenor of manganese ore used tn manufacture of ferromanganese in the 
United States, 1935-36 


e mm me ee em O IE e 
es ee em ses zm mme mm mmm mm mmm mm mm mm mm o 
wm e e o ze mm rm mm e ms mm mm mm a e mm e mm e mm e e e mm e pm mm e pr em mm mm e 


-——- cm" mm mm mp e mm e e rm mr e e zm mr mm mm mm mp mm e ei 


en 
U. 8. 8. R. (Russia)... 22 ee 
United 8Stato3......-.. 5... cole c ao cr NN d 


8 
| SSSZSERS 
SSISISLE 


S 


Spiegeleisen.—Shipments of spiegeleisen from domestic furnaces in 
1936 increased 69 percent over 1935 and totaled 92,336 gross tons. 
Shipments, however, were still 8 percent below the 1925-29 average— 
99,964 tons. The average value per ton at the furnace was $24.36 
in 1936 and $23.79 per ton in 1935. Production in 1936 was 95,137 
tons, the bulk of which was made in blast furnaces; only a small 
amount came from electric furnaces. Output in 1936 averaged 20.57 
percent manganese. Most of the spiegeleisen was made from domestic 
ores in 1936, but 31,159 tons of foreign ferruginous manganese ore 
also were used. 

Ferrosilicon.—Shipments of ferrosilicon in 1936 increased 24 percent 
over 1935 and amounted to 325,210 gross tons. Compared with the 
5-year average for 1925-29 (261,688 tons), the 1936 shipments increased 
24 percent. 

The production of ferrosilicon in 1936 was 294,441 gross tons, in- 
cluding 164,699 tons made by blast furnaces, 129,454 tons by electric 
furnaces, and 288 tons as a byproduct of the manufacture of artificial 
abrasives in electric furnaces. The silicon content of the production 
in 1936 ranged from 7 to 95 percent but averaged 22.28 percent. 
Virtually all the raw material used in making ferrosilicon was of 
domestic origin. 

Ferrophosphorus.—Shipments of ferrophosphorus in 1936 totaled 
19,341 gross tons valued at $1,279,143. Production was 20,771 gross 
tons containing 21.54 percent phosphorus. Most of the output was 
made in blast furnaces. Ferrophosphorus was made entirely from 
domestic materials in 1936. 

Ferrotungsten.—Shipments of ferrotungsten increased 21 percent in 
1936 over those of 1935 and amounted to 1,812 gross tons containing 
about 80 percent tungsten (3,250,621 pounds). The value of the 1936 
shipments was $3,912,037, f. o. b. furnaces, or $1.20 per pound of 
contained tungsten. The 1936 shipments were only 3 percent below 
the average of 1,864 tons for the 5-year period 1925-29. 
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The production of ferrotungsten in 1936 was 1,865 gross tons con- 
taining 80 percent tungsten (3,341,525 pounds). In addition to do- 
mestic ores from Arizona, California, Colorado, Nevada, and Wash- 
ington, foreign ores from Australia, China, India, and South America 
were used. All ferrotungsten was made in electric furnaces. 

Foreign trade in ferro-alloys.—lmports of all alloys of the rarer 
metals are not recorded separately but are grouped as shown in the 
following table. Ferromanganese and spiegeleisen constituted the 
bulk of the imports in 1935 and 1936. The imports of ferromanganese 
for consumption (chiefly from Norway and Netherlands) were 37,953 
gross tons, an increase of 39 percent over 1935. The imports of spie- 
geleisen for consumption (chiefly from Canada) were 52,011 gross tons, 
an increase of 61 percent. 


Ferro-alloys and ferro-alloy metals imported for consumption in the United States, 
1935-36, by varieties 


1935 1936 
Varlety of alloy Gross Gross 
pesa “(gross | Value um Cross | Value 
gross oss 
tons) tons) tons) tons) 
Ferromanganese: 
Containing over 1 percent carbon....| 26, 693 21, 369 |$1, 660, 120 37, 420 30, 144 |$2, 184, 423 
Containing not over 1 percent carbon. 547 400 71, 291 533 449 67, 528 
Manganese silicon (manganese content). (1) 121 8, 468 (1) 126 8, 953 
Manganese boron, manganese metal, and 
spiegeleisen not more than 1 percent 
carbon (manganese content) ........... (1) 13 8, 343 (1) 13 8, 968 
Bpiegeleisen.............................- 82, 384 (1) 915, 134 52, 011 (1) 1, 404, 983 
Ferrochrome or ferrochromium: 
Containing 3 percent or more of car- 
A eiim 61 30 6, 112 8 4 826 
Containing less than 3 percent of 
dE, EE PA cies Ram 104 66 15, 895 
Ferrophosphorus................--.------|----------|---------.|----------- 525 (1) 41, 473 
Ferrosilicon: Containing 8 percent and 
less than 60 percent silicon............. 5, 274 781 135, 422 3, 823 527 78, 566 
Chrome or chromium metal.............. 49 (1) 61, 719 57 (!) 71, 354 
Chromium and zirconium silicon and 
calcium silicide........................ 1, 203 (1) 150, 959 1, 768 (1) 224, 521 
Ferromolybdenum, molybdenum metal 
and powder, calcium molybdate, and 
other compounds and alloys of molyb- 
denum (molybdenum content)......... (1) m 211 (1) (3) 213 
Ferrotitanium........................... 2 1) 654 1 (1) 303 
Tungsten and combinations, in lumps, 
grains, or powder: 
Tungsten metal (tungsten content) . . (1) 35 64, 420 (1) 80 143, 178 
eee carbide (tungsten content). |. .........|.......... |]. .-----.-.- (1) (4) 112 
Combinations containing tungsten 
or tungsten carbide (tungsten con- 
tent). erste A (1) (5) 12, 011 (!) (5) 1, 944 
acid and other compounds of 
tungsten, n. s. p. f. (tungsten content). (1) (7) 1, 874 (1) (8) 1, 031 
1 Not recorded. § 1,552 pounds. 
3 39 pounds. $ 785 pounds. 
3 49 pounds. 7 537 pounds. 


* 52 pounds. 3 385 pounds. 
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Ferromanganese and ferrosilicon imported into the United States, 1985-36, by 
countries 


Ferromanganese (manganese con- 
tent) 


Ferrosilicon (silicon content) 


Country 1935 1936 1935 1936 


Gross Gross Gross 
tons Value tons tons Value 
anadas... co eos deSewcen cease 40 $4, 500 1 $66 781 | $135, 422 527 | $78, 566 
Czechoslovakia. ...............|.-......|....-....- e 000 b AS MU UE, RA 
RES A EE 2, 091 193,006 | 2,151 OS DN A EE, A 
Oermang. ---------------- 1, 64, 2 RAGE ewes ages eae A, er MS 
Italy ee age ea te are 709 97, 523 126 16:222 PE E WEE, e 
E e EE E, EE, VE 257 31,155 [omaes uev pase A PA 
Netherlands................... 1, 095 61,166 | 4,346 | 261,748 |........].......... |]... .-.. | --.---- 
e e A EAR wsccEEE 14, 365 |1, 156, 488 | 20, 655 [1, 569, 844 Tell 
Poland and Danzig............ 157 9,889 | 1,997 | 108,346 |........|..........]. .......]-....... 
(SATO C AAA A A 4 EN A PA RI A 
United Kingdom.............. 2,347 | 144, 145 478 20:037. A A PO oo oe 


————— |— d —— | ———— |—M— | —— —ÀÓ | ———— | L—— ————— 


21, 829 |1, 731, 411 | 30, 593 |2, 251, 051 781 | 135,422 527 | 78,566 


The exports of ferro-alloys are relatively unimportant. Exports of 
ferromanganese and spiegeleisen in 1936 were 466 gross tons, while 
exports oí other ferro-alloys were 2,482 tons valued at $806,759. 


Ferro-alloys and ferro-alloy metals exported from the United States, 1934-S6, by 
varieties 


Variety of alloy ä - 7 
ross ross TOSS 
tons Value tons Value tona Value 

Ferromanganese !................... 

a ebe } 222 | $12,580 131 | $10,389 406 | $26,540 
Tungsten and ferrotungsten (in- 

cluding tungsten wire)............ 814 | 453,813 445 | 743,592 (1) () 

Other ferro-alloys 3.................- (1) (1) (1) (1) 2, 482 806, 759 


1 Not separately classified. 
2 Includes ferrosilicon, ferrotungsten, ferrovanadium, and other ferro-alloys. 


STEEL 


Production.—The following figures covering the output of steel 
were compiled by the American Iron and Steel Institute. The total 
production of steel ingots and castings in 1936 amounted to 47,767,856 
gross tons, an increase of 40 percent over 1935 and within 3 percent of 
the 1925-29 average of 49,320,025 tons. Of the total steel output in 
1936, 43,536,128 tons (91 percent) came from open hearths, 3,458,457 
tons (7 percent) from bessemer converters, 772,455 tons (1.6 percent) 
from electric furnaces, and 816 tons from crucible furnaces. In 1935 
the production was 34,092,594 tons, of which 30,715,429 tons (90 

ercent) came from open hearths, 2,835,031 tons (8 percent) from 

essemer converters, 541,492 tons (1.6 percent) from electric furnaces, 
and 642 tons from crucible furnaces. Thus, the output of open- 
hearth steel increased 42 percent over 1935 while that of bessemer 
steel increased 22 percent and of electric furnace steel 43 percent. 
The bulk (43,114,826 tons) of the total open-hearth output in 1936 
was made in basic furnaces. 
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Of the total output of steel ingots and castings shown above, 
47,512,809 gross tons were ingots in 1936 compared with 33,940,445 
tons of ingots in 1935. 

The bulk of the steel output comes from the contiguous States 
Pennsylvania and Ohio. In 1936 these two States produced 54 
percent of the total steel, 52 percent of the open-hearth steel, and 
75 percent of the posuere. production. 


Open-hearth steel ingots and castings manufactured in the United States, 1932-86, by 
States, 1n gross tons 


State 1932 1933 1934 1 1935 1 1936 ! 
New England 8tates....................... 128, 227 227, 445 209, 527 248, 778 301, 161 
New York and New Jersey...............- 589, 945 907,512 | 1,086,189 | 1,275,496 2, 109, 046 
Pennsylvania.............................. 3, 506, 451 5, 733, 772 6, 477. 890 7, 850, 710 12, 913, 903 
ORG sect eso COH NE 2, 849, 170 §, 285, 122 5, 649, 785 7, 702, 018 9, 789, 985 
ING ADs ics vee sete ioc ete 1, 428, 091 2, 649, 190 3, 098, 343 4, 376, 908 5, 963, 501 
Ilinois- A o uniche uc Lee 695, 936 1, 407, 581 1, 642, 437 2, 534, 811 3, 663, 011 
Other States............... 2 LL LL l.l llll s. 2, 709, 510 | 4,171,050 5, 366, 934 6, 726, 618 8, 794, 621 


11, 907, 330 | 20, 381, 072 | 23, 531, 105 | 30,715, 429 | 43, 536, 128 


1 The d ihe for 1934-36 Include only that portion of the steel for castings which was produced in foundries 
operated by companies producing steel ingots. 


Bessemer-steel ingots and castings manufactured in the United States, 1932-36, by 
States, in gross tons 


1933 1934 ! 1935 1 19036 ! 


EA EA AE |e 


1,219,494 | 1,017,629 | 1,361,933 | 1,639,329 

598,672 | "570, 817 | em 952. 971 
79,483 | 299,157 75, 445 

231,142 | 274.754 | 333,250 \ 866, 157 


1,532,076 | 2,428,791 | 2,162,357 | 2,835, 031 8, 458, 457 


! The figures for 1934-36 include only that portion of the steel for castings which was produced in foundries 
operated by companies producing steel ingots. 


Steel electrically manufactured in the United States, 1932-86, $n gross tons 


Year Ingots | Castings | Total Year Ingots | Castings| Total 


e -0-0 141,328 | 99,783 | 241,111 Isi. 521,818 | 19,674 | 541,402 
1933.. ege 299,808 | 121,395 | 421,203 || 1938 1... ........-- 701,213 | 68,242 | 772,455 
1086 EE 349,095 | 12,201 | 361,296 


! The figures for 1934-36 include only that portion of the steel for castings which was produced in foundries 
operated by companies producing steel ingots. 


The steel-production figure given above for 1936 includes 2,883,622 
gross tons of alloy-steel ingots and castings, which represent 6 percent 
of the total. This figure includes steels in which the minimum of 
the range specified in any of the elements named exceeds the following 
percentages: Nickel, over 0.40 percent; chromium, over 0.30 percent; 
copper, over 0.50 percent; manganese, over 1.65 percent; silicon, over 
0.50 percent; molybdenum, over 0.10 percent; vanadium, tungsten, 
cobalt, titanium, and zirconium, any percent. Although the total 
steel output increased 40 percent over 1935 in 1936, alloy steels in- 
creased 36 percent. Of the total alloy-steel output in 1936, 2,239,885 
tons (78 percent) came from basic open hearths, 115,766 tons (4 

153336—37——40 
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percent) from acid open hearths, 527,762 tons (18 percent) from electric 
furnaces, and 209 tons from crucible furnaces. 


Production of alloy-steel ingots and castings, 1933-36, by processes, in gross tons 


Process 1933 1934 ! 1935 ! 1936 1 
Open hearth, busie lll Ll lll.llllss.- 1, 169, 255 | 1,278,343 | 1,633, 541 2, 239, 885 
Open hearth, ac... 57, 097 34, 540 73, 400 115, 7 
I OSSOMOl eege Eeer 24, 519 A DEE 
EELER NI A IR AU 102 1 1 
Electrit os occa rr cea exe eege 296, 210 299, 236 412, 563 527, 762 


1, 547, 183 | 1,612,275 | 2,119,658 | 2,883,622 


1 The figures for 1934-36 include only that portion of the steel for castings produced in foundries operated 
by companies manufacturing steel ingots. 


From the foregoing table it will be seen that the bulk (68 percent in 
1936) of the steel made in the electric furnace is alloy steel. Typically, 
steels with higher alloy content are made in the electric furnace, and 
steels with lower alloy content are made by the open-hearth and 
bessemer processes. 

Foreign trade in steel—Responding to greater demands in world 
markets in 1936, exports of iron and steel products rose materially 
over those of 1935. Increases occurred in a wide range of semimanu- 
factured and manufactured products. The larger exports of tin plate 
and terneplate featured the 1936 trade; exports of tin plate and terne- 
plate were 238,881 gross tons valued at $23,752,978 in 1936 compared 
with 134,499 tons valued at $13,021,779 in 1935. The exports of steel 
ingots, blooms, billets, slabs, and sheet bars, however, declined, 
amounting to 21,400 tons in 1936 compared with 39,782 tons in 1935. 
Exports of iron and steel scrap were also lower in 1936, when shi 
ments abroad were 1,936,132 tons compared with 2,103,959 tons in 
1935, a decrease of 8 percent. Japan with 1,057,621 tons (55 percent), 
United Kingdom with 364,874 tons (19 percent), and Italy with 
285,126 tons (15 percent) were the principal takers of American 
scrap in 1936. 


Iron and steel exported from the United States, 1935-36 


1935 1936 
Article ———————————— 
Gross tons Value Gross tons Value 
Semimanufactures: 
Steel ingots, blooms, billets, slabs, and sheet bars. . 39, 782 $900, 605 21, 400 $607, 331 
Iron and steel bars and rods: 
Iron EE L 200 110, 126 1,010 03, 677 
Concrete reinforcement bars....................|...... a 3, 592 160, 880 
DUOC DATS A beer 52, , 630, 
Alloy-steel ban eee 2 817 | > 583,447 62,063 | 3, 213, 675 
Wire TO oo. ed da cut 20,092 | 1,012, 926 34, 872 1, 328, 486 
Iron and steel plates, sheets, skelp, and strips: 
Boiler plates... rico cie ai 1, 369 83, 773 3, 506 208, 519 
Other plates, not fabricated. ................... 42, 909 | 1,894,316 92, 348 4, 252, 921 
Skelp iron or steel... 64,420 | 2, 146, 139 70, 202 2, 278, 876 
Iron or steel sheets, galvanized................. 74,997 | 5,208, 474 63, 205 4, 688, 986 
Steel sheets, black... 100, 483 | 6, 549, 830 140, 158 | 10, 002, 781 
Iron sheets, black...................... LL... 5, 183 349, 976 6, 964 455, 388 
Strip band, and scroll iron or steel: 
Cold rolled sive eer ree RR E EE ER UE 20,145 | 1,501,674 22, 664 1, 924, 411 
IS AAA to mea E AA 24,509 | 1,283, 478 39, 246 2, 072, 973 
Tin plate and terneplate....................... 134, 499 | 13,021, 238,881 | 23, 752, 978 
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Iron and steel exported from the United States, 1985—36 —Continued 

1935 1936 
Article 
Gross tons Value Gross tons Value 
Manufactures—steel-mill products: 
Structural iron and steel: 
Water, oil, gas, and other storage tanks com- 

plete and knocked-down material.. .......... 8, 690 $695, 950 21,574 | $1,733,414 

Structural shapes: 
Not fabricated. ........-.---..----.-------- 36,656 | 1, 493, 788 62, 077 2, 583, 736 
Fabricated EE 14,980 | 1,190, 809 20, 914 1, 723, 746 
Plates fabricated, punched, or shaped........... 1, 611 102, 278 3, 419 204, 636 
A NA onare u Ea 850 143, 802 936 161, 384 
Frames, sashes, and sheet piling................ 4, 827 319, 952 3, 701 274, 657 
Railway track material: 
Rails for railways................ E 51,072 | 1,454, 679 73, 455 2, 085, 126 
Rail joints, splice bars, fishplates, and tieplates. 5, 818 323, 704 7, 987 426, 228 
Switches, frogs, and crossiugs................... 1, 436 234, 917 1, 738 294, 917 
Railroad snike ooo... 2,477 143, 919 2, 383 134, 293 
Railroad bolts, nuts, washers, and nut locks... - 557 68, 072 795 90, 738 
Tubular products: 
¡IC AAA 8,644 | 1,153,770 7, 386 1, 337, 567 
Casing and oil-line pipe........................ 23, 721 2, 401, 595 28, 410 2, 759, 957 
Seamless black pipe, other than casing and oil- 

TEE 2, 721 365, 438 3, 924 586, 184 
Welded black pipe. ................. LL .LLL.... 18, 313 1, 463, 244 13, 839 1, 191, 895 
Welded galvanized pipe........................ 18,080 | 1,448, 289 11, 396 988, 761 
Maleable-iron screwed pipe fittings............. 3, 466 | 1,050, 960 3,657 1, 028, 873 
Cast-iron screwed pipe fittings..............--- 1, 876 390, 288 2, 080 551, 749 
Cast-iron pressure pipe and fittings............. 11, 127 627, 214 11, 930 700, 953 
Cast-iron soil pipe and fittings. ................ 4, 506 291, 045 5, 942 361, 170 
Riveted-steel or iron pipe and fittings. ......... 476 71, 951 ], 122 150, 341 

Wire and manufactures: 

Lido. A A a eraa 31,963 | 1,713,637 34, 042 1, 900, 964 
Galvanized wire... 20,856 | 1,146,870 22, 146 1, 305, 064 
Iron or steel wire, uncoated. ................... 18,208 | 1,066,727 , 209 1, 601, 430 
Wire 1 AM OS 4, 040 56, 194 3, 256 831, 718 
Woven-wire fencing and screen cloth. .......... 3, 219 538, 077 3, 732 667, 799 
BIEN 6,021 | 1,277,286 6, 361 1, 231, 373 

Nails and bolts (except railroad): 
Horseshoe nails.._..-.-.....-------------------- 076 154, 323 737 165, 669 
Wire nallS--: cc tcc ice eru en cau TEE 11, 141 615, 651 7, 799 472, 785 
All other nails, including tacks and staples..... 3, 026 349, 229 2, 554 311, 250 
Bolts, nuts, rivets, and washers (except rail- 
FORO) WEE 6,370 | 1,544, 640 6, 764 1, 609, 632 
Castings and forgings: 
LKE 199 22, 629 120 15, 642 
Iron and steel, including car wheels and axles- - 36,548 | 3, 253, 630 22, 513 2, 529, 908 
Advanced manufactures: 
nor heating boilers and radiators................|............ 211,096 |............ 251, 206 
ools: 
PICS EE, ng i E 519,357 |............ 593, 793 
Hammers and hatchets. el 94, 566 |............ 254, 300 
Saws, wood and metal cutting.................].. LLL l.l... 1, 076, 366 |............ 1, 401, 628 
Shovels and spades. .............. LLL Llc. LLL]. lll... 184, 358 |............ 225, 856 
All other MM AP 7,112,097 |............ 8, 469, 450 


Imports for consumption of iron and steel also gained in 1936 over 
those of 1935. Of the larger items of steel imports, bars, sheets, and 
Foreign purchases of 
scrap doubled in 1936 over 1935 and amounted to 153,118 gross tons, 


structural shapes recorded the largest gains. 


with Canada the chief supplier in both years. 
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Iron and steel imported for consumption in the United States, 1955-86 


1935 1936 
Article 
Gross tons Value Gross tons Value 

TEE 1, 855 $88, 341 1, 374 $80, 358 
Steel bars, concrete reinforcement. ..........-.-..2----- 3, 108 88, 410 3, 770 102, 738 
Hollow bars and hollow drill steel...................... 1, 171 154, 098 1, 930 259, 474 
Bars, whether solid or hollow .......................... 24,768 | 1,104, 847 40, 412 1, 740, 976 
Boiler or other plate iron or steel....................... 682 21, 339 421 12, 715 
Steel ingots, blooms, slabs, ee... 2, 097 115, 677 85 12, 581 
Sheets of iron or steel, common or black, and boiler or 

other plate iron or steel.................. LLL Ll lll ll. 9, 034 341, 406 19, 882 728, 853 
Steel circular saw plates........ 2. lc s cl acer er ` 25 10, 378 30 12, 091 
Sheets and plates and steel, n. s. p. f................... 1, 903 112, 717 2, 699 143, 925 
Tin plates, terneplates, and taggers tin................. 187 48, 867 233 62, 048 
Structural iron and steel. .............. LL cL LL l.l. 41, 601 1, 207, 544 61, 583 1, 842, 032 
Rails and bars for railways and rail braces.............. 5,279 133, 740 7, 419 163, 305 
Railway fishplates or splice bars, and tieplates........- 379 10, 403 349 13, 435 
Cast-iron pipe and fittings. ............-.- lll ll lll... 121 8, 422 1,117 74, 573 
Other pipes and tubes..._..........-.-.---.------------ 20,554 | 1,765, 311 35,093 | 12, 867, 774 
ET e WR A EE 24,048 | 1,227,822 15, 236 864, 577 
Round iron and steel wire.............................. 3, 238 615, 360 4, 531 720, 783 
FORMEN o ncc cui coro etek eos i Do OUT 686 36, 476 433 22, 766 
Flat wire and steel strips not thicker than } inch and 

not over 16 inches wide 1,888 | 1,088, 446 2, 887 1, 642, 038 
Wire rope and wire strand. ......-....--.--.----------- 2, 142 354, 155 2, 420 388, 891 
Wire rods, nail rods, and flat rods.._.............---... 16.780 | 1,053,085 18, 911 1, 259, 279 
Hoop or band iron or steel, cut to lengths, for bailing... 10, 743 456, 107 2, 436 95, 976 
Hoop, bands, strips, or scroll iron or steel. n. €. 8....... 19, 838 686, 429 23, 285 760, 514 
Nails clc c eudaadisa dai qua A LE 21,318 | 1,391,073 20, 927 1, 391, 343 
Tron and steel A 0A, 768 527, 211 142, 245 1, 519, 691 
Castings and forgings, n. e. 8........................-.. 1, 313 232, 579 1, 482 268, 922 
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The rise in world output of steel was accompanied by an advance 
in world production of manganese ore, which attained a new all- 
time high in 1936. Prices increased during the year, and the market 
was strong during the closing months. Increases in imports, con- 
sumption, domestic production, and prices were noted in the United 
States. The following table gives the principal statistics of the 
domestic manganese industry for the past 5 years compared with the 
annual average for 1925 to 1929, inclusive. 


Salient statistics of the manganese industry in the United States, 1925-29 (average) 
and 1932-36, in long tons 


—Á— fc re es 


Manganese ore: 
Total shipments containing 35 percent or 


more manganese. -.......-..--..-.-.-.---- 7 19,146 | 26,514 | 290,428 32, 119 
Shipments of metallurgical ore.............. 9, 9,527 | 14,978 | 16,679 18, 557 
Shipments of battery ore.................... 7,012 7, 904 8, 889 7, 264 7,747 
Imports for consumptlon.................... 90, 782 | 288,187 | 341, 339 | 383, 502 | 846, 648 
Stocks in bonded warehouses at end of year. 490, 819 | 430, 714 | 418, 302 | 366, 381 


Indicated consumption (35 percent or more 


manganese)..........-. eee cc eee 308, 971 | 369, 564 | 413,288 | 881,777 
Ferro-alloys: 

Production of ferromangnnese............... ! 136, 267 | 139,171 | 214,290 | 316,000 
Imports of ferromanganese 13__.__.......... 14,779 | 31, 759 18,702 | 21,829 30, 593 
Production of spiegeleisen................... 37,317 | 26,683 d 60, 018 95, 137 
Imports of spiegeleizen? .........-....... 8,364 | 26,277 | 21,184 | 32,384 62, 011 
Exports of spiegeleisen and ferromanganese. 33 47 222 131 406 
Stocks of ferromanganese in bonded ware- 

HOUSES A A O A 0, 424 7,124 5, 796 9, 902 


1 Includes small quantity of miscellaneous ore. 

2 Imports for consumption. 

3 Manganese content. 

* Includes small quantity of other manganese alloys. 
5 Not at liberty to publish. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestio Commerce. 
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The trend in imports and domestic production of manganese ore 
from 1900 to 1936 1s shown graphically in figure 36. 
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FIGURE 36.—Imports and domestic production of manganese ore, 1900-1936. Statistics on imports shown 
in the graph represent ‘‘general imports" for the period 1900-1933; beginning with 1934 data classified as 
“general imports” were not available, and the figures plotted for 1934, 1935, and 1936 represent imports 
for consumption adjusted for changes in stocks in bonded warehouses and are closely comparable with 
the record for earlier years. 


Tariff reductions.—Recent reductions in the tariffs on manganese 
ore and ferromanganese are given on pages 426, 429, and 434 of 
Minerals Yearbook, 1936. 

Electrolytic manganese.—During 1936 the Bureau of Mines an- 
nounced the development in the laboratory of a method for producing 
metallic manganese from its ores by leaching and electrolysis. Fur- 
ther investigations are being made to adapt the process to commercial 
uses. 


DOMESTIC PRODUCTION 


The domestic production (shipments from domestic mines) of 
manganese ore increased 22 percent in 1936 over 1935. The following 
table shows details of domestic shipments of various grades of manga- 
nese ore from 1932 to 1936. 


Mangantferous raw materials shipped in the United States, 1932-36, in long tons 


Metallurgical ore (ferrous metallurgy only) 


Miscel- 

; Ferruginous | Manganifer- Battery | laneous 

Year eeng manganese | ous iron ore | Manganifer- ore mangs- 

cont or Ed ore (10 to 35 | (5to 10 per- ous zinc nese ore 

manganese) percent cent manga- | residuum 
g manganese) nese) 

EE 9, 963 15, 635 9, 799 25, 320 7,012 802 
19033- RENE 9, 527 12, 779 178, 852 |.............. 7, 904 1,715 
(E 14, 978 2, 231 198, 591 8, 889 2, 647 
1089 05-6524 EE 16, 679 93, 291 430, 893 113, 997 7, 204 2, 485 
LEE 18, 557 98, 962 841, 557 12A, 288 7, 747 5,815 


3 Shelton, S. M., Electrolysis of Manganese Solutions. Progress Report 13—Metallurgical Division: 
Rept. of Investigations 3322, Bureau of Mines, 1936, pp. 29-37. 
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Shipments of the various grades during the last 5 years are given 
by States in the following tables.? 


Metallurgical manganese ore shipped from mines in the United States, 1932—36, 
by States, in long tons 


State 1932 | 1933 | 1934 | 1935 | 1936 State 1932 | 1933 | 1934 | 1935 | 1936 
Alabama.......... 267| 806|.....- 59| 377 || Tennessee........|......]..--..]--.--.- 1, 418} 2, 679 
Arkansas........- 1, 306, 1,890) 5, 842) 3, m 4,557 || AR A E metet unes 1, 635 
California. . ......|......|.....- 158|  306|...... Virginia. .........|.....- 4,184 1,040| 1,972, 196 
Georgia. ......... 200| 1, 565| 6,281 8,960 3,821 || West Virginia. ...|.....- 95) EA, AA 138 
Montana......... 8,190; 987| 1,657| 2, 155 5, 154 — — Y m mm 


9, 963| 9, 527/14, 978/16, 679/18, 557 


Ferruginous manganese ore shipped from mines in the United States, 1932-36, by 
States, in long tons 


State 1932 | 1933 | 1934 | 1935 | 1936 State 1932 | 1933 | 1934 | 1935 | 1936 
Alabama......... 4, 328| 2,810} 1,404) 647| 540 || Montana.........|......].-...- 11, 247 6, 615/20; 0 
Arkansas.._...... 208| 1,060) 1,374 145| 3,285 || New Mexico......|......]......]......]----.- 
Colorado. ........|......]......]...... 2, 625/10, 568 || Tennessee. .......|......]......]- ----.|]------ 10 
Georgia......... ..| 9, 700| 8, 505; 9, 166) 3, 735 2, 717 ¡DLE OA. ERA O iei 190| 2, 974 
Michigan.........|......]......|...... 555| 9,627 || Virginia..........|.....- 404| | 40| 645| 874 
Minnesota........| 1,399|......|]...... 77, 931147, 796 — | | —— | —| 


15, 635/12, 779/23, 231/93, 291/98, 962 


Manganiferous tron ore shipped from mines in the United States, 1932-36, by States, 


tn long tons 
State 1932 1933 1934 1935 1936 

Alabama. EE 217 |o. UM AAA E, oe ee 
O MER e oW MSN EPI eem 06 I: rules 
E le Al IA DERE tH PORNO rp TRE Ale s E 427 
Mich HAD iar eae San oe dre ie eds 9, 582 6, 445 595 BORAT uas 
bebe A A PEA 171, 722 197, 622 419, 373 840, 725 

A EE EE, a eL 343 6, 617 
9, 799 178, 852 198, 591 430, 893 841, 557 


Further details by States during 1935 and 1936 are given in the 
following table. 
3 In addition, battery-grade ores were produced in Montana; manganiferous zinc residuum was produced 


vim 2 ew Jersey ores; and miscellaneous ores came from Alabama, Montana, Tennessee, Virginia, and West 
i 8. 
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Manganese and manganiferous ore RO by mines in the United States, 1985-36 
y states 


Ore containing 35 per- : 
cent or inore manga- Ore containing 10 to 35 | Ore containing 5 to 10 


nese percent manganese percent manganese 
Ship- | Long Ship- | Long Ship- | Long 
pers | tons | Value | perg | tons | Value | pers | tons | Value 
1935 
Metallurgical: 
Alabama............... 11 59 $624 3 647 | $6,226 |.......].........]- ---..... 
Arkansas..............- 3 D 1 145 (D. PC E EG 
Sere uo pcr : 200 SEN l 72,625 (Oy c om plo 56 0 
e o EE PS A VE, 3 
Georgia................. 4 | 6,960 | 95,683 6| 3,735 | 23,722 |.......|-.........]----..--- 
Michigan RA MA A AA 1 $55 ], 582 1 4, 847 (2) 
Minnesota..........-...|.....--].------|--.------ 1 | 77,931 | 241, 734 2 | 419, 373 | $957, 624 
ODIBIIB. eege eier cue 1 | 2,155 e) 2 6, 818 32. 07T EAN, DES scc E 
eege cas 11 | 1, 418 LR, lee TA SCH e, IN A Ee 
TOD EE E A AA DS Y] MES t a RR DE PEA mue Wee 
Mt Sat ee 19 | 1,972 | 27,241 3 645 4, 110 |..... esee d 
1SCUNSI EE, O EE EE A usce AAA ; 
Undistributed. .........|.......]....... 128, 742 1... deseris 16, 961 |.......|......... 38, 575 
Total metallurgical... 21 116, 679 | 252, 200 19 | 93, 291 | 326, 412 5 | 430, 893 996, 199 
Battery: Montana. ........- 132 | 7,264 | 254, 635 |. A A A A PA 
Total battery......... 2 | 2,204] 2049000: [ico la E EE VEER 
Miscellaneous: 
AS MUN NE: i l i Ten 8 971. EE A AA AO A amem E 
E 2... > 
'TTennessee.............- 12 475 ) 37,690 |--.--.-|--------]---------]----+--]---------]|-------+- 
Virginia. ............... 14 480 BOF i A AA EN, PT WEE, oM 
Total miscellaneous... 9 | 2,485 | 50,415 loon A oben A sux EE 
T———A———[ILL———[———————ILMM———II[LM———— 
.25 |26, 428 | 557,340 19 | 93, 291 | 326, 412 5 | 430,893 | 996, 199 
Ar] p———M| o PEO EEE A 
1936 
Metallurgical 
Alabama................ 41 877 rd b 640 | 325132 ].......].-.......]-........ 
E —— M 1 | 4,557 2) l e m d — —— 
AA HE | eR io enr A A O | GE AA EE 
MUS Pewee osama ieee 5 | 3,821 | 49, 333 Ei os A Gel 2 427 931 
dE EE A PO ME i (H0 O A PE 
A AAA, A AA PA 1 | 47, 706 (5) 4 | 840, 725 |1, 896, 630 
Montana............... 1 | 5, 154 (3) 1 | 20,307 | 86,037 |.......|.........|.-...--.- 
eee E e s[2osl mw» ace. ee 
ennessee.............. 4 , 6 .608]} 1; Mk — IA AA ee e Seel e e pn Ta 
Utah EE 111,635 (3) 5 | 2,974 | 19,931 A VE E 
Virginia... 43 19 2, 222 3 874 5:398. A WE, EE 
West Virginia........... 41 138 2,190. A A SO A A nC E ET 
A MEA O A AI AA AA PA 1 405 1, 807 
Undistributed. .........l.......|......- 213, 803 |.....-.|-----.-- 117,322 feed eos AA E enr e 
Total metallurgical... 16 |18, 557 | 301, 111 33 | 98,962 | 335, 998 7 | 841, 557 |1, 899, 368 
—— —D—————mII—DA—A—AILIL——— ILI IDLL——M——— 
Battery: Montana.......... SH) L5 4411 912,392. MO oa H, AS O AA 
Total battery......... 2. | 7446.5 Bll bbe A E, E A erem cessi 
IL|[I————[IL———ILI——[L ILL ee > 
Miscellaneous: 
Ee EE 1 ^ 195 DP ORS EE EN AA nune AN A PA 
ontana. ...----------- 2 » 555 
Tennessee.............- 43 860 87,977 EE E E E 
Virvipnig `... C5 E A A -18,550 [osea A D, A AA auda € 
West Virginia........... 41 40 O A E A A E 
Total miscellaneous... 12 A PR A AA A O AAA 
AAA o a SE EE 


23 |32, 119 | 696, 400 33 | 98,962 | 335, 998 7 | 841, 557 |1, 899, 368 


11 producer in Alabama, 1 in Tennessee, and 4 in Virginia shipped both metallurgical and miscellaneous 
ore, and 1 in Montana shipped both battery and miscellaneous ore. 

3 Included under “Undistributed.” 

3 Mills through which all ore was shipped; producers not counted. 

4 ] producer in Alabama, 2 in Tennessee, 2 in Virginia, and 1 in West Virginia shipped both metallurgical 
and miscellaneous ore, and 1 in Montana shipped both battery and miscellaneous ore. 
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Alabama.—All shipments of manganese ore from Alabama in 1936 
were made by J. B. bynum. who operates the Walnut Grove mine at 
Walnut Grove, Etowah County. Shipments of metallurgical-grade 
ore, which amounted to 377 long tons, averaged (dried) 40.68 percent 
manganese and 2 percent iron, and ore shipped for miscellaneous uses, 
which amounted to 195 tons, contained 76.45 percent MnQ,. Ship- 
ments of ferruginous manganese ore from Alabama in 1936 totaled 
540 tons containing (natural) 30.56 percent manganese; the ore came 
from Cherokee and Etowah Counties. 

Arkansas.—Shipments of manganese from Arkansas in 1936, which 
totaled 4,557 long tons, came from the Batesville-Cushman district in 
Independence County and contained (dried) 45.8 percent manganese. 
In addition, 3,285 tons of ferruginous manganese ore containing (dried) 
30 percent manganese were shipped from the same district. 

olorado.—No manganese ore was shipped from Colorado in 1936, 
but 10,568 long tons of ferruginous manganese ore were shipped from 
two counties. The Pandora Mines Co., from its operations near 
Leadville in Lake County, shipped 8,923 tons of ore containing 
(natural) 17.0 percent manganese and 22.7 percent iron. The Persh- 
ing mine near Kerber Creek in Saguache County shipped 1,645 tons 
containing (natural) 30.4 percent manganese and 8.1 percent iron. 

Georgia.—Shipments of manganese ore and ferruginous manganese 
ore in Georgia in 1936 declined due to the shutting down, during the 
last 6 months of the year, of the principal producer. Of the 3,821 long 
tons of manganese ore shipped from Georgia in 1936, all but 60 tons 
came from the Cartersville district in Bartow County. Although 
there are several shippers in the district, 3,435 tons containing (nat- 
ural) 37.72 percent manganese and 7.29 percent iron were shipped by 
the White Manganese Corporation. The 60 tons shipped from Floyd 
County came from the Gibson mine near Cedartown and contained 
(natural) 38 percent manganese. 

Shipments of ferruginous manganese ore, which totaled 2,717 tons 
and contained (natural) 19.14 percent manganese, came from the Car- 
tersville district and from the Gibson mine in Floyd County. In 
addition, 427 tons of manganiferous iron ore averaging 5.29 percent 
manganese were shipped from the Cartersville district in 1936. Ship- 
ments of untreated iron ore which contained up to 5 percent man- 
gene were also inaugurated during 1936 and are included in the pro- 

uction of iron ore for Georgia. This ore is mined cheaply from small 
open-cuts and shipped by rail to Birmingham. | 

Michigan.—' The Rogers mine near Iron River in Iron County 
shipped 9,627 long tons of ore containing (natural) 10.52 percent man- 
dann and 41.34 percent iron, which comprised the total output for 

ichigan in 1936. 

Minnesota.—All shipments of manganese-bearing ores came from 
the Cuyuna range in Crow Wing County. Shipments of ferruginous 
manganese ores, which came from the Merritt mine near Trommald, 
totaled 47,796 long tons containing (natural) 10.85 percent manganese 
and 33.88 percent iron. Shipments of manganiferous iron ore (840,725 
tons) came from four properties (Alstead-Hillcrest, Louise, Sagamore, 
and Mahnomen) and averaged 7.87 percent manganese and 36 percent 
iron. 

Montana.—Shipments of manganese ore in Montana in 1936 
increased 52 percent over 1935. Forty-seven percent of the output was 
battery-grade ore from the Philipsburg district, and 31 percent was 
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metallurgical-grade ore, which comprised sintered rhodochrosite and 
contained 63.59 percent manganese. Shipments for miscellaneous 
uses accounted for the remainder of the output and contained (natural) 
41.4 percent manganese. Shipments of ferruginous manganese ore 
containing (natural) 19.6 percent manganese were tailings from the 
battery-ore concentrating millsin the Philipsburg district and amounted 
to 20,307 long tons. 

New Mezico.—Shipments were made from New Mexico in 1936 for 
the first time in several years. The output came from Sierra County 
and totaled 170 long tons of ore containing (natural) 34.6 percent 
manganese and 9.0 percent iron. 

Tennessee.—' The bulk of the metallurgical ore shipped from Ten- 
nessee in 1936, which amounted to 2,679 long tons, came from the 
operations of the Embree Iron Co. &t Embreeville in Unicoi County 
and averaged (natural) 35.61 percent manganese and 9.49 percent 
iron. Shipments of ores for miscellaneous purposes came from scat- 
tered, small operations in the northeastern counties and totaled 860 
tons. 

Utah.—Relatively large increases were noted in shipments of 
manganese-bearing ores in Utah in 1936. Millard and ng Counties 
furnished 1,635 long tons of ore which contained (natural) 35.7 percent 
manganese and 9.4 percent iron. No shipments of this grade were 
reported in 1935. In addition, shipments of 2,974 tons of ferruginous 
manganese ore averaging (natural) 30 percent manganese were reported 
in 1936, compared with 190 tons in 1935. 

Virginia.—Shipments of manganese ore from Virginia in 1936 were 
1,361 long tons—1,165 tons of miscellaneous ore, containing (natural) 
43.09 percent manganese, and 196 tons of metallurgical ore, containin 
37.24 percent manganese. The bulk of the lemas from Blan 
County, but shipments were also reported from Giles, Page, and 
Shenandoah Counties. The old Capola Mountain mine near Wood- 
stock in Shenandoah County was reopened during the year, and a small 
mill was built and put in operation. Shipments of ferruginous man- 
ganese ore, which came from Bland and Giles Counties in 1936, were 
874 tons, containing (natural) 25.29 percent manganese compared 
with 645 tons in 1935. 

West Virginia.—Shipments of manganese ore from West Virginia, 
the first since 1933, totaled 178 long tons, of which 138 tons were 
metallurgical ore containing (natural) 44.3 percent manganese and 
2.2 percent iron and 40 tons were ores for miscellaneous uses con- 
taining 69.2 percent manganese dioxide. The entire output came 
from the Monroe Manganese Mining Corporation Sweet Springs mine 
near Sweet Springs in Monroe County. 

Wisconsin.—Wisconsin shipped 405 long tons of manganiferous 
iron ore in 1936 which contained (natural) 7.25 percent manganese 
and 46.75 percent iron. All shipments came from the Cary mine in 
Iron County. 

Puerto Rico.—Shipments of manganese ore from Puerto Rico were 
3,010 long tons in 1936 compared with 3,358 tons in 1935. The 
entire output of the island comes from the mine of the Atlantic Ore 
Co. about 3 miles from Juana Diaz. 
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IMPORTS OF MANGANESE ORE 


Imports of manganese ore for consumption in the United States in 
1936 increased 121 percent over 1935 and were probably the largest 
on record. Of the 1936 total the U. S. S. R. (Russia) supplied 
34 percent. 


Manganese ore imported into the United States, 1934-36, by countries 


Manganese ore (long Manganese content 
tons) (long tons) Value 
Country 
1934 1935 1936 1934 1935 1936 1934 1935 1936 

Brazil. bo toas 65, 834| 29,528| 110, 018| 24,483| 13,484| 52, 265) $418, 342| $205, 571| $872, 371 
British West Africa, other.|.......-|......-- EA PA ye A VR 28 
Canadá... ci2ico eme 1, 520 917 2, 435 840 471 1, 159 32, 442 29, 302 32, 380 
eebe ege 1,133| 3,442| 3,825 567| 1,702| 1,848 7,103| 28,367; 30,259 
Cuba....................| 68, 743} 43,955| 37,912| 31,431| 22,220) 17,472, 965, 610| 700,493] 521, 809 
Czechoslovakia. .........]........ 3 | rn 2 dos cat 1, 124 1,729 
Egypte Lo essences 1 33, 247 st 9,9251  2,452|.........|. 107, 362 
AAA (1) 3 59 O) 1 29 9 §21 11, 975 
Germany................ 17 158 113 9 82 55 ], 334 14,650| 29,870 
Gold Coast. ............. 73, 656| 95, 134] 241, 594| 36,913) 48,916) 125,893] 982, 053|1, 285, 453 3, 166, 498 
Hong Kong..............]........]........ Tits coun |Loss ea AN ligarse ceases 55 
India (British)........... 20, 550| 56, 595| 126, 913| 10,493| 28,890) 65,699; 216, 381| 604, 983;¡1, 307, 436 
Netherland East Indies. .|........ 29 S62 A 16 LO RE 1, 189 14, O82 
Philippine Islands. ......|........ 0 A A BAO A Lese 6, 500|......... 
Union of South Africa._.|........|-.------ 100|........ L..-.-..- DO AA A 1, 347 
U. 8.8. R. (Russia)_....| 124, 836| 153, 200| 289, 867) 61,076| 73,213| 141,070, 902, 556|1, 327, 876/2, 716, 401 
United Kingdom........|........ SE, Ecc A aos ees teda 2, E MERCEDE 

341, 339| 383, 502| 846, 648| 165, 840| 189, 258| 415, 74913, 529, 182|4, 208, 7695, 819, 600 

! Less than 1 ton. 


Stocks.—For the fourth consecutive year stocks of manganese ore 
in bonded warehouses declined, and at the end of 1936 amounted to 
366,381 long tons, containing 181,685 tons of manganese metal. The 
figure for 1936 is the lowest reported since 1929. 

Prices.—Prices of manganese ore according to grade and origin, as 
quoted by the various trade journals, are for imported ore and (ex- 
cept for battery ore) are on a unit basis. The unit is 1 percent of 1 
long ton (22.4 pounds of metallic manganese). Prices of battery- 
gr&de ore are quoted on a per-ton basis, with a minimum requirement 
of manganese dioxide. 

The prices in the following table are quoted from the Engineering 
and Mining Journal: 


Domestic prices of metallurgical manganese ore, 1936, in cents per long-ton unit 


[C. i. f. North Atlantic ports, cargo lots, exclusive of duty] 


Brazilian, 46-48 percent man- Caucasian, 52-55 percent man- 

E e see E se eua $0. 24 $0. 25 PANES. Se ede $0. 26 $0. 30 
Chilean, 47 percent manganose. . .25 .26 || South African: 
Indian, 48-50 percent manga- 49-51 percent manganese.... 


. 26 .30 
jr. ERN PEOR . 29 . 90 44-48 percent manganese. ... . 24 . 25 
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According to the Engineering and Mining Journal the prices for 
chemical (battery) ores during 1936 were as follows: Domestic chem- 
ical ores containing 70 to 72 percent manganese dioxide, $40 to $45 a 
ton in carload lots and imported chemical ores containing 80 to 85 
percent manganese dioxide, $45 to $60 throughout 1936. 


CONSUMPTION OF MANGANIFEROUS RAW MATERIALS 


The following table shows the indicated consumption of manga- 
niferous raw materials in the United States in 1935 and 1936. "The 
table does not consider differences in consumers’ stocks at the begin- 
ning and end of the year. As such stocks are largely imported ore 
and the import figure used in the table is that for “imports for con- 
sumption” it is thought that the change in stocks would not be great 
because the manganese ore may be kept in bond until withdrawn for 
consumption. The duty is then paid, and the ore is reported as 
imports for consumption. 


Indicated consumption of manganiferous raw materials in the United States, 1985-36 


Ore and residuum 
Ore containing 35 containing 10 to Ore containing 5 to 


percent or more ` 10 percent manga- 
manganese a man nese 
Manga Manga- Manga- 
nese ese 
Long tons content Long tons content Long tons content 
(percent) (percent) (percent) 
1935 
Domestic shipments. ....................- 1 29, 786 345 | 207,288 14 | 430,893 7.4 
Imports for consumption.................. 383, 502 49 3 1, 927 21 | 386,815 7.4 
Total available for consumption....| 413,288 49 | 209,215 14 | 517,708 7 
pM —— A ño | | Pr o a] 
1936 
Domestic shipments. ..................... 1 35, 129 246 | 223,250 14 | 811,557 7.9 
Imports for consuniption.................. 840, 648 49 | ? 40,389 27 |3 103,079 6.2 
Total available for consumption. ...| 881,777 49 | 263, 639 16 | 944, 636 7.7 
1 Includes shipments from Puerto Rico. 3 Partly estimated. 3 Estimated. 


Besides the material shown in the foregoing table, 825,272 long 
tons of iron ore containing 2 to 5 percent manganese presumably 
were used in the manufacture of manganiferous pig iron 1n 1936 com- 
pared with 575,402 tons in 1935. Figures for imports of this class 
of ore are not available. 


METALLURGICAL INDUSTRY 


Although manganese ore is used in both the ferrous and nonferrous 
metallurgical industries, the bulk is consumed in the manufacture of 
iron and steel. Most of the ore entering this industry is used in the 
manufacture of ferromanganese and spiegeleisen, the forms in which 
manganese usually is added to steel. 
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Chief manganese alloys imported into and made from domestic and imported ores in 
the United States, 1935-86, in long tons 


1935 1936 
Manga- Manga- 
Alloy Hass Alloy nese 
Ferromanganese: 
Imported... ico cet A 27, 240 21, 829 37, 953 30, 593 
Domestic production.................. 22 L2. l.l 214, 290 70, 168 310, 000 249, 933 
From domestic orel LLL Llc c Lll... 1, 016 1, 532 2, 506 1, 812 
From imported ore !........................... 212, 374 168, 636 313, 494 248, 121 
Toll: eoo src Ue ea AE 241, 530 191, 997 353, 953 250, 526 
Ratio (percent) of manganese in ferromanganese of 
domestic origin to total manganese in ferroman- 
ganese made and imported. ............ Lc s... ] 22222 s.l... 0. 80 Laine 0. 65 
Number of plants making ferromanganese.......... A EE OA 
Spiegeleisen: 
TN POPC BEE 82, 384 16,477 §2, O11 1 10, 402 
Domestic production. .............................. 60, 013 12, 310 95, 137 19, 568 
From domestic orgei..... 41, 215 8, 487 52, 379 10, 861 
From imported org)... 18, 503 3, 823 42, 758 8, 707 
"Total. sac. ocu emu eue Me LE A e AME: 92, 402 ]8, 787 147, 148 29, 970 
Ratio (percent) of manganese in spiegleisen of 
domestic origin to total manganese in spiegel- 
eisen made and Imported .............. LLL c LLL]... l.l. 45.17 |............ 36. 24 
Number of plants making spiegele'sen.............. DEP OCT AA 
Total available supply of metallic manganese as alloys. .|............ 210, 784 |...........- 310, 496 
Percent of available supply of manganese in— 
Ferromanganese spiegeleisen iniported.........|............ 13:439 eege ga 13. 20 
Ferromanganese made from imported ore ........]............ 80.01 |............ 79. 91 
Spiegeleisen made from imported ore_..........-.._]..--..-..--- 18l eege 2.81 
Ferromanganese made froin domestic ore...........|-.-.-----.-- vid. cocoate en’: . 98 
Spiegeloisen made from domestic ore... Le 4 02 ous ks 8. 50 
Ferromanganese and spiegeleisen made from do- 
Inestle DEE eher A A oasa uE eet, PAP 4. 08 
Spiegeleisen made and imported._.....-......--.--|.------.---- Bl etie 9. 65 
Total open-hearth and Bessemer steel.................. 33, 550, 400 |............ 46, 994, 585 |............ 


1 Estimated. 


Ferromanganese.—1n 1936 the following plants produced the domes- 
tic output, which increased 47 percent over that in 1935: 

Pittsburgh Metallurgical Co., Niagara Falls, N. Y. 

Bethlehem Steel Co., Johnstown, Pa. 

Jones & Laughlin Steel Corporation, Aliquippa, Pa. 

Lavino Furance Co., Reusens, Va. 

Tennessee Coal, Iron & Railroad Co, Ensley, Ala. 


Carnegie-Illinois Steel Corporation, North Braddock and Etna, Pa. 
Electro Metallurigcal Co., Alloy, W. Va. 


In addition to the above plants, the Lavino Furnace Co., Sheridan, 
Pa., made shipments from stock. 

Domestic production of ferromanganese during the last 5 years and 
metalliferous materials consumed in its manufacture are shown in 
the following tablo: 


Ferromanganese produced ín the United States and metalliferous materials consumed 
in its manufacture, 1932-36 


Ferromanganese produced Materials consumed (long tons) Manga- 
nese ore 
used Dur 

ton o 

Manganese 

Year Geh Manganese ore Iron and | Cinder, |ferroman- 

: ganese 

Lone tous manga- | scale, and 

E ME niferous |purchased eae 

Percent |Long tons} Foreign | Domestic iron ores | scrap tons) 
1039 oc bu cis 56, 350 77. 66 43, 760 90, 677 10, 646 5, 270 1, 499 1. 798 
NEE, ergi ances 136, 267 79.30 | 108,059 | 233,007 10, 695 10, 795 1, 655 1. 793 
VRY A AA 139, 171 78.67 | 109,491 | 256, 950 853 13, 933 3, 304 1.853 
A ns 214, 290 79.41 | 170.168 | 401,846 4, 286 9, 195 8, 921 1. 895 
| ——-—— 316, 000 79. 09 249, U33 595, 114 5, 987 12, 467 2, $21 1. 902 
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The following table lists the source of the foreign manganese ore 
used in the manufacture of ferromanganese from 1932 to 1936. 


Foreign manganese ore used in manufacture of ferromanganese in the United States, 
1932-36, 1n long tons 


Source of ore 1932 1933 1934 1935 1936 

AIFIOS EE 5, 135 30, 427 46, 096 69, 857 199, 143 
Brazil: . i: area a er WERTE 25, 279 42, 805 55, 778 47, 663 86, 032 
CDG A ine Sie O 1, 046 451 2 941 832 
CODA 2, 126 28, 275 16, 242 56, 411 32, 317 
A dE eneen ME 11, 541 22, 499 21, 460 76, 983 105, 289 
Philippine Islands... aceites err A Wen eh AS 520 [Losses veo 
U. 8. 5. R. (Russia)....................... 46, 596 108, 555 116, 953 147, 471 171, 501 

90, 077 233, 607 256, 980 401, 346 505, 114 


Shipments of ferromanganese in 1936 increased 66 percent over 1935. 
The trend of shipments during the last 5 years has been as follows: 


Ferromanganese shipped from furnaces in the United States, 1932-36 


Year Long tons Value Year Long tons Value 
A itt te 70,417 | $5,061,029 || 1935... 194, 627 | $16, 374, 328 
0 MONET NN 127, 453 9, 384, 611 || 1099 322,353 | 24,088, 298 
Är d 7 ee A IEEE 147, 947 12, 345, 607 


Although there is & slight export trade in ferromanganese, the 
quantity manufactured in the United States is supplemented by 
imports. Ferromanganese imported for consumption in 1936 included 
532 long tons containing not over 1 percent carbon; virtually all of 
it came from Norway. 


Ferromanganese imported into and exported from the United States, 1982-36 


Imports for consumption Exports ! 
Year 
Gross Manganese Gross 
weight content Value weight Value 
(long tons) | (long tons) (long tons) 
A A au aaia 18, 470 14,779 | $1, 091, 026 3 $2, 369 
1033: EE 39, 693 31,759 2, 548, 068 47 3, 393 
1994 EE 23, 349 18, 702 ], 441, 360 222 12, 580 
IU Leo ae ee ROT Mere ALTE ae PA pu 27, 240 21, 829 1, 731, 41) 131 10, 389 
Ee tb oe oe ie ted 37, 953 30, 593 2, 251, 951 26, 540 


! Include spiegeleisen; not separately classified. 


Norway furnished 68 percent of the imports in 1936. The followin 
table indicates the distribution of imports by countries for 1935 an 
1936. 
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Ferromanganese imported for consumption in the United States, 1935-36, by countries 


1935 1936 
Country Manganese Manganese 
content Value content Value 

(long tons) (long tons) 
A AA AI 40 $4, 500 1 $66 
¡TN MI O 2 LLL llllll.l 557 30, 609 
FIBDOB A IA OS 2, 091 193, 006 2, 151 204, 184 
Germany o os io eee Re p DI 1,025 64, 694 21 2, 467 
Italy- Pc a 709 97, 523 126 16, 222 
Mie EE DEE, E 257 31, 155 
Netherlands. 1, 095 61,166 4, 346 261, 748 
NOLWBV. i2. y dt ee ree seg 14, 365 1, 156, 488 20, 655 1, 509, 844 
Poland and Danzig............................ 157 9, 889 1, 997 108, 346 
Bwedel. EE EE Ee 4 673 
United Kingdom............................... 2, 347 144, 145 478 26, 637 
21, 829 1, 731, 411 20, 593 2, 251, 951 


Ports into which imported ferromanganese entered in 1935 and 
1936 were as follows: 


Manganese content of ferromanganese imported for consumption tn the United States, 
1935-86, by ports of entry, in long tons 


Port of entry 1935 1936 Port of entry 1935 1936 

Nu eser sc US 1, 417 1,388 || New York...................- 1, 509 1, 737 
Chicago...................... 594 2, 980 || Oregon................ SMS 20-1. idle 
Connecticut................--|...------- 118 || Philadelphia................. 1, 347 3, 344 
Galveston. ................... 19 23 || Pittshburgh..................- 20 51 
Los Angeles. ................. 304 97 || Rhode Island.................|....--.-.- 79 
Maryland.................... 14,122 16, 571 || San Francisco................ 363 247 
Massachusetts................ 1 125 || E TEE EE 39 
Mobilo. o eite oos e ea ae s 720 || Washington (State). ......... 253 391 
New Orleans. ................ 1, 741 2, 683 ——— 


Stocks of ferromanganese in bonded warehouses at the end of 1936 
E VE to 9,902 long tons containing 8,177 tons of manganese 
metal. 

The price of ferromanganese, which dropped $10 and reached 
$80.13 per long ton in January as a result of the lower tariff under 
the trade agreement with Canada, was increased $5.00 per ton in 
November. 


Prices per long ton of ferromanganese in the United States, 1934-36 ! 
[80 percent—delivered at Pittsburgh] 


1 Steel, vol. 100, Jan. 4, 1937. 
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Spiegeleisen.—Production and shipments of spiegeleisen increased 
59 and 69 percent, respectively, in 1936 as shown in the following table. 


Spiegeleisen produced and shipped in the United States, 1932-86 


Shipped from fur- Shipped from fur- 
Produced Race Produced paces 
Year (long tons) |— ——71—— —— Year (long tons) 
Longtons| Value Longtons| Value 

CCP EEN 37,317 31,071 | $745,966 || 1035............. 60, 018 54, 703 |$1, 303, 574 
MOSS ooa secius 26, 683 50, 218 | 1,144,642 || 1936............- 95, 137 92, 336 | 2, 249, 217 
1034... osos (!) 45, 769 | 1, 099, 922 

1 Not at liberty to publish. 


Spiegeleisen was manufactured at the following plants in 1936: 


New Jersey Zinc Co., Palmerton, Pa. 

Lavino Furnace Co., Reusens, Va. 

Tennessee Coal, Iron & Railroad Co., Ensley, Ala. 

Carnegie-Illinois Steel Corporation, North Braddock and Etna, Pa. 

Keokuk Electro-Metals Co., Keokuk, Iowa. 

Most of the spiegeleisen produced in the United States is made 
from domestic raw materials, but 31,159 long tons of ferruginous 
manganese ore were consumed in the manufacture of spiegeleisen in 
1936. 

Imports of spiegeleisen for consumption increased 61 percent in 
1936 over 1935. Canada, with 46,051 tons, furnished 89 percent 
of the total in 1936. The remainder came from Norway and the 
U.S. S. R. (Russia). 


Spiegeleisen imported for consumption in the United States, 1932-86 


Value 


$192, 037 
640, 613 
595, 017 


The price of spiegeleisen containing 20 percent manganese at 
producers’ furnaces has been quoted by trade journals at $26 per ton 
for 1934, 1935, and 1936. 

Manganiferous pig iron.—Precise data on the consumption of man- 
ganiferous ores in the production of manganiferous pig iron are not 
available; however, 841,557 long tons of domestic ore containing 5 to 
10 percent manganese and 825,272 tons containing 2 to 5 percent 
manganese were shipped in 1936. Foreign manganiferous iron ore 
(103,079 tons) also was consumed in the manufacture of pig iron. 
'The sources of the foreign ores for the last 3 years are named in the 
following table. Import figures on ore containing 2 to 5 percent man- 
ganese are not available. 
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Foreign ferruginous manganese ore and manganiferous tron ore consumed in the 
United States, 1934-36, in long tons 


Ferruginous manganese ore Manganiferous iron ore 
Source of ore 
1934 1935 1936 
e Sito RU Muere DM A, AS 9, 836 2, 912 3,73 
AL RA O ecu ica 54, 390 66, 879 94, 813 
Cl EECH 5 RE A (ul PRA. AAA A AA 
Canadg.. oco AIN ISA A O RE AE EE IA AA 
2 A A A AA A AA 109 DEE CERES, PEA 
e EE E AO WEEN 3 9,638 |.........- 
LE RE iui e EE 7, 473 7, 386 4, 524 
Undistributéd: AAN e ISA + PE A A e 
e A A 104, 587 86, 815 103, 079 


BATTERY INDUSTRY 


Shipments of manganese ore by domestic producers to battery 
makers in 1936 totaled 7,747 long tons and shipments from Puerto 
Rico 3,010 tons, indicating a consumption of 10,757 tons of domestic 
materials in battery manufacture. Imported manganese ore also was 
consumed in the battery industry, but no figures are available for such 
imports. 

ii MISCELLANEOUS INDUSTRIES 


. Manganese ore is also consumed in the chemical, ceramic, and glass 
industries. Certain ores with peculiar physical or chemical properties 
are required for the manufacture of special articles in these industries. 


WORLD PRODUCTION 


The following table shows, insofar as statistics are &vailable, the 
world production of manganese ores from 1932 to 1936 and their aver- 
age manganese content. Most of the figures are from official statistics 
of the countries concerned, supplemented by data from semiofficial and 
other sources. 


Manganese ore produced in the principal countrics, 1932-37, in metric tons 
[Compiled by R. B. Miller] 


1036 
North America: 
Canada Ca AA ON E, EE E ris 200 
LEI NEEN 36-50 + 9, 800 35, 269 4S, 085 
Mexico- EE etas USUS EEN 40+ 2 700 3, 217 , 337 
United States: 
Continental (exclusive of fluxing 
^ d.) GENEE 354- 18, 062 26, 852 32, 635 
erto Rico 3..................... 48-51 2, 339 3, 412 3, 058 
Bouth America: 
Argentina csl ll lll lrr- 40-42 252 1 (3) 
Brazil EE 38-50 20, 300 41, 767 156, 201 
Chilet 1: ec eee eae 40-50 448 4, 37 (3) 
BE 
art EE 304- 12 224 (3) 
l60008. A IA 30+ 745 1 436 (8) 
Hungary... oe A 35-48 1, 497 6, 201 . 228 
IR dek uui te ele ee deed 34-37 6, 941 9,127 ($) 
Portugal. ic oct ecco cu sedes ee dress o 295 158 
Eege 30-36 5, 051 12, 057 19, 653 Y) 
See footnotes at end of table. 


153336—37——41 
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Manganese ore produced in the principal countries, 1932-87, in metric tons— 
Continued 


Country 1936 
SA eet o DII dera uad ( 
Sweden... u-.illoc a re ATO Eni VM 
U. Sg R. (Russia). ................- 12, 700, 000 
Yugoslavia. ............. ce eee eer 2, 139 

Asie. nina 2 23, 
TC WEE EES 794 
India: 
Bris oco oi edo EE e 
Portuguese. ..................-.-. d 
JODAD EE 
Netherland (East Indies) 3 
Philippine Islands. ..................- (3 
UPK6y... 2l. le ose A 5, 200 
Africa 
Egypt EE 6 
Gold Coastt. Lc ll s seres (5 
Morocco (French). ................... 38, 400 
Northern Rhodesia................... 3,071 
Union of South Africa ................ 258, 243 
Oceania: 
Australia: 
New South Wales__......-....-.-|.--.-.-.-- Lë 
South Australia...................|.......... 20 2 O 
! In addition to the countries ilsted Belgium is eher to produce a small quantity of manganese ore, 
but statistics of output are not available. Czechoslovakia reports a uction of *manganese ore”, but 


as it has been ascertained that the product so reported averages less than 30 percent manganese and there- 
fore would be considered ferruginous manganese ore under the classification used in this report the output 
has not been included in the table. 

3 Approximate production. 

3 Exports. 

* Shipments by rail and river. 

! Data not available. 


Brazil.—Exports from Brazil in 1936 were 166,471 metric tons, a 
large increase over the 60,669 tons exported in 1935. Production was 
156,201 tons in 1936. 

Cuba.—Output by the Cuban-American Manganese Corporation, 
the principal producer, amounted to 48,085 metric tons of sintered 
and unsintered concentrates in 1936; exports from Santiago were 
34,813 tons. During 1935 and 1936 this company conducted. exten- 
sive research and experimental work in an effort to reduce production 
costs. Changes in operating methods required new machinery, which 
is being installed, and plans have been made to resume operations early 
in 1937. 

Egypt.—Production of manganese ores in Egypt increased in 1936. 
Two companies, the Sinai Mining Co. with operations near Abu 
Zenima and the Hamata Mining Co. near Hamata, furnished the 
total output. 

Gold Coast.—The African Manganese Mines Co. Ltd., which operates 
at Nsuta, near Tarkwa, Wasaw district, Western Province, is the only 
producer of manganese ore in Gold Coast Colony. Exports were 
about 400,000 metric tons in 1936. During the year a Dwight Lloyd 
plant for sintering part of the ore was erected and put into operation. 

British India.— Waterborne exports from India, normally the second 
largest producer in the world, dropped from 713,557 metric tons in 
1935 to 644,197 tons in 1936. These figures do not include exports 
through Mormugao, which were 165,017 tons in 1935. 
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Union of South Africa.—Production of manganese ore in the Union 
of South Africa in 1936 rose to 258,243 metric tons compared with 
95,450 tons in 1935. The producing deposits are north of Postmas- 
burg in Griqualand West. The principal producers are the Associated 
Manganese Mines of S. A., Ltd., and the South African Manganese, 
Ltd. In May 1936 the railway line was extended from Postmasburg 
to the Gloucester deposits to permit all-rail haul to Durban, where 
there are adequate port facilities. Exports during 1936 were 207,841 


tons. 

U. S. S. R. (Russia).—Output of manganese ore in the U.S. S. R. 
established a new record in 1936; various estimates place the produc- 
tion between 2,700,000 and 3,000,000 metric tons. The exhaustion 
of the more easily minable ore at Chiaturi, the principal producing 
district, has necessitated considerable reconstruction and installation 
of new equipment for the development of underground mining. 
The Nikopol mines in the Ukraine, which are becoming more important 
and at present produce nearly aa much as the Chiaturi mines, have 
been improved by the sinking of new shafts and the installation of 
electric haulage. Relatively small, but increasing, amounts of 
manganese ore are coming from the Mazulka mines in West Siberia, 
where reserves are estimated at 10,000,000 tons. Exports from the 
U. S. S. R. in 1936 were 605,733 tons compared with 644,874 tons in 
1935. 
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CHROMITE 


By Rosert H. Ripaway 


SUMMARY OUTLINE 


Page Page 

Genera) features in 1936. ..................... 633 | World trade— Continued. 
Domestic production......................... 634 CUDB on osa seis ees eet oes we TELE 639 
IMports 2222253939] 0 9» Nora sede TRE 635 VDIUS Lose A ce cU 639 
Consumption... 22 92 nU RE Cok SpA T 636 (Re EE 639 
Ee Lc ete LEE 637 Cer MAD calcio. r i sace die 639 
Metallurgical... ..---00-------0---------- 637 Indiae Men poc 639 
Aloy 8teela oes one A A 637 New Caledonig -0-00-0000 640 
Chromium plating....................... 637 NO WAY oras csssctensenrev siue Qa cel ele 640 
Refractories. ..............-.--------.------ 638 Philippine Islands.......................... 640 
en EE 638 Southern Rbodesia......................... 640 
ege EEN 638 SW CUCM ees E 640 
World production. ........................... 638 Türkey AA nu domu Eae Glen’ 640 
World trade................ 2 .. Lll lll... 639 Union of South Africa. ..................... 640 
eru oW 639 U.S. 8. R. (Russia).......... 2 scene eee er. 640 


World production of chromite is consumed principally in the 
ferrous-metallurgical industry. Active postdepression demands for 
steel, coupled with accelerated armament activities by the military 
powers, increased the demand for chromite in 1936. Higher prices, 
particularly for metallurgical grades, reflected the greater demand, 
which according to trade reports resulted in & scarcity of first-grade 
ores available for spot buyers at the end of the year. World produc- 
tion in 1935 established a new all-time peak of 794,000 metric tons. 
Swelled by large increases in output in Southern Rhodesia and the 
Union of South Africa, world production in 1936 increased to & new 
record, although complete production figures are not yet available. 

The following table compares salient statistics of the chromite 
industry in the United States during the last 5 years with the yearly 
average from 1925 to 1929. 


Salient statistics of the chromite industry in the United States, 1925-29 (average) 


and 1932-36 
1925-29 
average 1932 1933 1934 1935 1936 
Production.......-............---------- long tons.. 262 200 966 341 440 269 
Apparent available supply: 
Importi. acu soo II IDA ewe SE do....| 224,357 | 89, 143 ¡116, 511 |192, 297 |259, 063 | 324, 258 
Shipments from domestic mines.......... do.... f ] 843 51 209 
224, 633 | 89,298 |117, 354 |192, 666 |259, 578 | 324, 527 
Price per long ton at New York, approximate av- 
I erage of all grades. lll. $22.46 | $18. 50 | $17.00 | $19.00 | $17.70 | $17.76 
mports: 
Africa EE percent of total.. 63 20 11 26 36 37 
Lë e o e semis do.... l5 lzz 21 26 18 22 
E AS do.... 9 18 10 12 8 8 
New Caledonia........................... do.... 6 13 13 10 22 20 
UR Ge Ee dO E, DEE 20 24 15 6 6 
U. 8. 8. R. (Russia).....................- (0 Co SNO VE 5 11 10 1 1 
Other oeountrleg. 200 00aoMaMMnMMnMMM do.... 7 24 10 1 9 6 
World production........................ long tons..| 428,000 |294, 000 |403, 000 (607, 000 |781, 000 (2) 


1 Originated in Southern Rhodesía and Union of South Africa. 
3 Figures not yet available. 
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Figure 37 shows the trend of domestic consumption and prices during 


the past 12 years. 
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FIGURE 37.— Trends in consumption, price, and romero shipments of chromite in the United States, 


` DOMESTIC PRODUCTION 


The following table shows the production and shipments of chromite 
in the United States from 1932 to 1936. Shipments in 1936 were 
reported from Del Norte, Eldorado, Fresno, Napa, San Luis Obispo, 
and Santa Barbara Counties in California. 


Crude chromite mined and shipped from mines in the United States (all from Cali- 
fornia), 1932-36 


Ore containing 45 percent of Ore containing 35 to 45 per- 
more chromic oxide cent chromic oxide 


. Total 
Year Shipped Shipped 
Mined ||... . | Mined | | | —. value 


! Included in total value; Bureau of Mines not at liberty to publish figures separately. 

! Produced in Montana but not shipped. 

3 Includes 52 tons containing less than 35 percent Cath, 

* A small quality of ore produced and shipped in 1936, containing more than 45 percent Cr30;, may not be 
shown separately and is included under ore containing 35 Lo 45 percent Cr303. 


Although all production and shipments in 1936 came from California 
there was considerable exploration for chromite in Oregon, Montana, 
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and Washington. Preliminary studies on the treatment of domestic 
chrome ores were made by the United States Bureau of Mines during 


1936.? 
IMPORTS? 


Imports of chromite into the United States totaled 324,258 long tons 
in 1936 compared with 259,063 tons in 1935, an increase of 25 percent. 
The chromite imported into the United States in 1936 had & chromic 
oxide content of 43.5 percent. Of the larger imports in 1936, those 
from New Caledonia had the highest content of chromic oxide (51 
percent), while those from Cuba had the lowest (33 percent). 

South Africa (Union of South Africa and Southern Rhodesia) was 
the principal source of our imports in 1936, contributing 37 percent of 
the total, while Cuba was second with 22 percent. Although Mozam- 
bique is listed by the Bureau of Foreign and Domestic Commerce as 
the principal source of American imports, the ore from this source 
originates in Southern Rhodesia and the Union of South Africa. The 
Southern Rhodesian ore moves out of Beira and the South African ore 
out of Lourengo Marques. According to the United States Shipping 
Board, Department of Commerce, imports in 1935 from these ports 
were as follows: 


Long tons 

Beira (Rhodesian orei occ oceano 42, 150 
Lourenço Marques (Union orei ooo 29, 515 
Total Mozambique. 2-22 eee 71, 665 


The following table shows imports of chromite into the United 
States, by countries, from 1932 to 1936. 


Crude chromite imported into the United States, 1932-36, by countries 


1936 
1932 1933 1934 1935 Long tons 
Country (lon (lon (long ( Mas 
tons Long tons) tons 
Gross Chromic Value 
: oxide 
weight 
content 
snm EEN 17, 702 13, 186 48, 848 92,682 | 120,011 54, 179 |$2, 007, 383 
d oa cease A AN AS AAN EE RA MAREA Ee 
Cenade A A 49 30 2, 888 41 15 AT 
(EADY o: EG O 23, 772 49, 370 47, 743 69, 963 22, 813 358, 241 
Greece... ...................... 16, 395 11. 499 23, 301 20, 602 26, 688 10, 879 254, 627 
Guatemala.....................|.-........ 2, 061 al AA erc qtto AE Deo HN E 
India (British). ................ 7, 857 4, 152 400 14. 926 14, 795 6, 953 157, 526 
Netherlands. .................. |... A yl AAA Sartre ets weed icc eee toutes ea 
New Caledonia................ 11, 550 15, 150 19, 530 55, 686 65, 450 33, 347 | 1, 163, 192 
“Other” E AAA A IP A A AA PEA 
Philippine Islands .............|..........].......... lacio. 787 4, 986 2, 504 81, 668 
TUtK6y. i. vocc n Rio 17, 602 27,854 28, 730 16, 060 19, 400 9, 186 364, 668 
U. 8. S. R. (Russia)............ 4, 800 13, 261 19, 037 3, 412 2, 310 1, 070 37, 310 
United Kingdom. ............. 13.237- Sewn dat EEN 4 185. EE EE eat a 
A HEOSIBVIB A EN e ducc cues EES 524 252 7, 036 


——À |——— | ———————ÓM | es | ——— |—M——— |—MMM— 9 


89,143 | 116,511 | 192,297 | 259,063 | 324,258 | 141,198 | 4, 431, 898 


! Originated in Southern Rhodesia and Union of South Africa; recorded by Foreign and Domestic Com- 
merce as imported from Union of South Africa, Other British South Africa, Mozambique, Other Portuguese 
South Africa, and Algeria and Tunisia. 


! Division of Mines and M ining, Department of Conservation and Development, State of Washington, 
Reported Chromite Deposits in the State of Washington: 1935-36, pp. 1-13. 

2? Koster, J. Studies on the Treatment of Domestic Chrome Ores; Progress Reports, Metallurgical 
Division, No. 13, Electrometallurgical Studies: Rept. of Investigations 3322, Bureau of Mines, 1936, pp. 3-27. 
Davis, C. W., and staff of ore-testing section, Report of Tests; Progress Reports— Metallurgical Division, 
No. 16 Ore-Testing Studies: Rept. of Investigations 3328, Bureau of Mines, 1937, pp. 52-56. 

3 Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of 
Foreign and Domestic Commerce. 
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The following tables list the imports of chromium alloys &nd com- 
pounds into the United States from 1932 to 1936. 


Ferrochrome or ferrochromium and chrome or chromium metal imported for consump- 
tion in the United States, 1982-86, in long tons 


Class 1932 1933 1934 1935 1936 


Ferrochrome or ferrochromium— 
Containing 3 percent or more carbon (chromium 


[ero] o] A SENT pM eT AA Jw GER 4 
Containing less than 3 percent carbon (gross 

woilht) AA 159 168 110 30 66 

Chrome or chromium metal. .............-..--.-.... 43 49 57 


Chromium compounds imported for consumption in the United States, 1982—36 


Chromate and bi- | Chromate and bi- 
Chromicacid | chromate of potash | chromate of soda 


Year AAA EE, ee—ee 
Pounds | Value Pounds | Value | Pounds | Value 
1002 ecoute Shu uS aL dlc LE 2, 020 786 $172 246 $65 
e See cE Gl A EENS 040 629 1,802 | 417 l......--..l........ 
VU cuc eo a a o 2, 149 1,011 22 5 110 32 
1065s ei ota A IA E A. 4, 281 2 198 AAA AM IA cece 
1038... a a LE 685 1, 225 1, 653 469 909 198 


CONSUMPTION 


Owing to lack of data concerning consumers? stocks, it is impossible 
to estimate accurately the actual consumption of chromite in the 
United States. However, the apparent available supply increased 
from 259,578 long tons in 1935 to 324,527 tons in 1936 and was greater 
than in any year since 1930. 

The increase in consumption of chromite during 1936 reflects in- 
creased activity in the steel industry, the principal consumer. The 
domestic automobile industry, one of the principal users of alloy steels 
and chromium plating, increased its output 13 percent over 1935, mak- 
ing 4,454,535 cars in 1936 or the largest number since 1929. The 
building-construction industry uses stainless steel for decorative pur- 
poses and large quantities of chromium-plated plumbing fixtures. 
Activity in this field improved materially over that in 1935. 

The following table shows the apparent available supply of chromite 
in the United States from 1932 to 1936. 


Domestic sales, imports, and apparent available supply of crude chromite in the 
United States, 1932-36, in long tons 


Sales from Apparent Sales from Apparent 
Year domestic | Imports available Year domestic Imports | available 
mines supply mines supply 
1932 enr cox 155 89, 143 89. 298 || 1935......... 515 259, 063 259. 578 
1033 ebe 843 116, 511 117, 554 || 1936......... 269 324, 258 324, 527 


1994.5: cuz 369 192, 297 192, 666 
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USES 


Industrial uses of chromite fall into three groups, which are in order 
of importance: Metallurgical, refractory, and chemical. Increasing 
quantities are being absorbed in chemical uses. 


METALLURGICAL 


Alloy steels.—Chromium is one of the principal elements used in 
the manufacture of alloy steels. For this purpose most of the chromite 
is converted to eer in the electric furnace before it is 
added to the steel bath, although one domestic concern makes 
chromium alloy steels in the electric furnace directly from alloy-steel 
scrap, mild-steel scrap, and chromite. Lippert* has described a 
method of making stainless-steel castings by the reduction of chromite 
in a hollow-electrode furnace. 

Steady advance in the field of alloy steels and irons has broadened 
their market and thus increased consumption of chromite. Steel * has 
listed 300 concerns supplying alloys and alloy steels for industrial 
uses. Chromium in varying queue either alone or combined with 
other alloying elements (including aluminum, columbium, copper, 
manganese, molybdenum, nickel, Kee selenium, silicon, sulphur, 
titanium, tungsten, vanadium, and zirconium), enters into the manu- 
facture a & wide variety of alloy steels designed for special purposes. 
Although figures for the production of stainless iron and steel are not 
available, it has been estimated ° that the tonnage in 1936 was double 
that in 1935. Twelve-car streamline railroad trains constructed of 
stainless steel were in operation in 1936. A new alloy containing 35 
percent chromium and 7 percent aluminum is said to be suitable for 
continuous service at 2,300? F. Most of the corrosion- and heat- 
resisting steels manufactured in the past were covered by the Strauss 
or Haynes patents, which either expired in 1936 or will expire in 1937. 
Although these are the basic patents, others will exert a definite 
influence in this field. 

Of interest during 1936 was the continued development of low-alloy, 
high-tensile steels. 'These steels have been divided" into three 
digi types: Chromium steels, nickel steels, and manganese steels. 

the several types of chromium steels, the two best known in the 
United States are those containing 0. 50 and 1 percent chromium. 

Chromium plating.—In recent years * chromium prune has had a 
wide field of uses and has become important industrially, but the 
amount of raw material consumed is small owing to the thinness of 
the layer of metal deposited. 

In & decision of the United States Circuit Court of Appeals for the 
Second District, dated September 21, 1936, the court found that 
patent 1581188 was invalid. 

‘Lippert, T. W., Arc-Refined Stainless Steel Castings: Iron Age, vol. 139, no. 4, 1937, pp. 18-23 
è Steel, Wide Variety of Proprietary Iron and Steels for Industrial Use Offered by 300 Suppliers: Vol. 100, 


no. 1, 1937, 
e Vignos, rondes t C, Alloy and Alloy Steels in 1936: Blast Furnace and Steel Plant, vol. 25, no. 1, 1937, 


pp. 
7 Klnzal A. B., A Metallurgist's View of Low-Alloy Steels: Steel, vol. 99, no. 3, 1936, p. 40. 
! See also Minerals Yearbook, 1935, p. 527, and Minerals Yearbook, 1936, p. 481. 
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REFRACTORIES 


Chrome refractories have been discussed in detail in earlier chapters 
of this series. Chrome-magnesite roofs have been installed success- 
fully in European open-hearth furnaces for steel melting; higher 
temperatures are said to be attainable when they are used. Unburned, 
basic, refractory brick continued to make progress and is finding ex- 
tensive use. Sullivan * has discussed the application and performance 
of various refractory materials, including chrome refractories. 

According to the Bureau of the Census production of chrome and 
magnesite brick was 12,112,000 brick valued at $3,424,726 in 1935 
compared with 10,640, 000 brick valued at $3,091 573 in 1934; Stocks 
were 3,228,000 brick at the end of 1935 compared with 3 336, 000 at 
the end of 1934. 

According to trade journals the price of chrome brick during 1936 
was $45 per short ton. 


CHEMICALS 


In addition to the chromite used in the manufacture of chromic acid 
for electroplating, considerable chromite is consumed in chemicals 
used principally in the dyeing, tanning, and pigment industries. 


PRICES 


Prices of chromite quoted in domestic trade journals are for imported 
ore and are given in dollars per long ton c. i. f. North Atlantic ports. 
According to Steel, chromite containing 48 percent chromic oxide was 
quoted at $19.25 at the beginning of 1936. Price increases during the 
year brought the figure to $21 late in December. Ore with a lower 
chromic oxide content usually brings a lower price. 


WORLD PRODUCTION 


Complete data are not yet available on world eu of chromite in 
1936, but increases in exports and preliminary figures for production 
indicate that world PEU increased Gre over that in 1935 
and established a new record high. Southern "Rhodesia and the 
Union of South Africa recorded large increases in output; these two 
countries, the U. S. S. R. (Russia), and Turkey are the four major 
producers. Activities in Turkey continued to expand production, and 

ort figures indicate that output reached a new record in 1936. The 
fo owing table shows available statistics on world production from 
1932 to 1936, inclusive. 


* Sullivan, John D., Refractories in Metallurgical Industries: Jour. Am. Ceram. Soc. vol. 19, no. 8, 1936 
pp. 213-233. 
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Production of crude chromite, 1932-36, by countries, in metrte tons 
[Compiled by R. B. Miller] 


Country | 1832 1933 1934 1935 1936 
Australia (New South Wales)......................- 99 905 1, 744 605 1) 
2x Qu Hr a PREX ame PA EIS $ 1) 
Bülgaria E cH EG 170 85 325 1) 
Canada. (shipments). EE 71 27 101 1, 038 1) 
CUDB EE LA a oh loca ees LE 24, 154 50, 162 48, 509 71, 086 
CIPUE (shipments)... codo erre REDE IMs 1,000 i.......... 982 1, 198 P 
NGHE "eto 1, 555 14, 784 30, 694 31, 984 ( 
Gusta EE, VE , A DAA 
India (British). ..................... Om 18, 152 15, 775 21, 922 39, 755 (1) 
DADA EE 12, 492 19, 897 27, 222 36, 309 (1) 
New e TE Ke EE 69, 429 50, 072 55, 182 55, 311 (1) 
NOrWay e e paucis ee, 409 320 | 42 |.......... (!) 
Philippine Islands AAA AS WE, WE seen sous 1, 292 5, 006 
Kumsnlás- ete cases ce eso coa c e EE EE nii iss (1) 
Southern Rhodesia.. eee 15, 692 35, 046 72, 099 105, 913 183, 395 
Turkey (Asia Miinor). llle lll... $5, 196 75,379 | 119,844 150, 514 (1) 
Union of South Afrieg ll eee ee 19, 371 34, 078 61, 357 90, 431 173, 141 
U. 8. 8. R. (RUSSO EE Pm 65,900 | 109,400 | 127,400 | 177,900 (1) 
United States (shipments)... 2.2. 157 857 375 523 
Yugoslayis foe eee da Le 39, 141 26, 248 47,352 52, 367 54, 044 
299, 000 | 409,000 | 617,000 | 794, 000 (D 
1 Data not yet available. ! Exports. 3 Imports into the United States. 


WORLD TRADE 


Chromite is an important commodity in world trade. Except for 
the U. S. S. R. (Russia) the principal producing countries consume 
only small quantities and the major consuming countries produce 
only a small fraction of their requirements. World exports in 1936 
probably were the largest on record and are estimated at 700,000 
metric tons. Southern Rhodesia, with a large increase, was the 
principal exporter followed by Turkey and Union of South Africa. 

Figures on imports of chromite into consuming countries in 1936 
are not yet complete, but available data indicate that the three 
principal importing countries, in order of quantity, were the United 
States, Germany, and Sweden. 

A brief summary of the activities in the principal chromite produc- 
ing and consuming countries, other than the United States, follows. 

Canada.—VFigures on the production of chromite in Canada during 
1936 are not yet available, but a small quantity was produced from 
the Thetford-Black Lake area of the Eastern Townships of Quebec. 
Chromite was mined also near Obonga Lake, northwestern Ontario, 
by the Chromium Mining & Smelting Corporation. 

Cuba.—The entire Cuban output moves to the United States; 
imports into the United States from Cuba in 1936 were 71,086 metric 
tons compared with 48,509 tons in 1935. Cuban ores are low grade 
and used principally for refractories. 

Cyprus.—The Cyprus Chrome Co., Ltd., continued to develop its 
chromite deposits on the lease at Troodos. 

France.—France depends on foreign sources for its domestic require- 
ments. Imports for the first 11 months of 1936 were 43,666 metric tons. 

Germany.—Germany produces no chromite. Imports were 123,375 
metric tons in 1936 compared with 95,440 tons in 1935. Of the 
German imports in 1936, 53 percent came from Turkey and 30 percent 
from the Union of South Africa. 

India.—Production of chromite in India has been increasing, but 
actual figures for 1936 are not yet available. Waterborne exports 
declined slightly from 26,472 metric tons in 1935 to 25,389 tons in 
1936, however these figures do not include exports through Mormugáo 
which amounted to 15,399 tons in 1935. 
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New Caledonia.—New Caledonia is one of the important sources 
of chromite, and preliminary figures indicate that the output in 1936 
was 47,837 metric tons. Exports were 78,266 metric tons in 1936 
compared with 73,791 tons in 1935. Reductions in the mining tax on 
chromite were made late in 1936, apparently to encourage the milling 
of chrome ore in the colony. 

Norway.—Imports of chromite into Norway in 1936 were 41,953 
metric tons, and exports of ferrochromium were 11,031 tons. 

Philippine Islands.—Exploration in the Philippines during recent 

ears appears to have developed a considerable reserve of chromite. 
ners of chromite into the United States from the Philippine Islands 
in 1936 were 5,066 metric tons containing 50 percent Cris. 

Southern Rhodesia.—The output in 1936 was 183,395 metric tons, 
an increase of 73 percent over 1935 and the largest since 1930. South- 
ern Rhodesia has again established itself as the principal world pro- 
ducer of chromite. 

Southern Rhodesian ore moves through the Port of Beira in Portu- 
guese East Africa for shipment to world markets, and all ore moving 
through Beira originates in Rhodesia. Chrome ore exported from 
Beira totaled 185,942 metric tons in 1936 compared with 103,550 
tons in 1935. 

Sweden.—Imports of chromite into Sweden increased from 41,193 
metric tons in 1935 to 50,689 tons in 1936. Exports of ferrochromium 
from Sweden were 11,342 metric tons in 1935. 

Turkey.—Production of chromite in Turkey continued at the high 
level reached in 1935. Virtually all ore is exported as there is little 
or no domestic demand; exports in 1936 were 149,642 metric tons, a 
small increase over the 145,723 tons exported in 1935. The newly 
discovered deposit near Ergani is being developed and will be in 
production early in 1937. 

Union of South Africa.—Production of chromite in the Union of 
South Africa in 1936 reached a record figure of 173,141 metric tons 
compared with 90,431 tons in 1935, an increase of 92 percent. Large 
increases in output during recent years have made this country one of 
the chief sources of chromite. Exports in 1936 were 99,242 metric 
tons, a large increase over the 60,438 tons (revised figure) exported in 
1935. 

A new deposit on farm Jagdlust No. 333 in the Lydenburg district 
was being developed during the year. The seam, which is usually 
about 5 feet thick, comprises friable ore and is exposed by trenching 
at 150-foot intervals for a distance of 3,000 feet.!? 

Chromite from the Union of South Africa moves to world markets 
through the port of Lourengo Marques, Portuguese East Africa, and 
all exports from Lourenco Marques originate in the Union of South 
Africa. During 1936 there were exported through Lourengo Marques 
90,160 metric tons of chromite compared with 96,355 tons in 1935. 
Ge the 1936 shipments, 33,813 tons were consigned to the United 

tates. 

U. S. S. R. (Russia).—The U. S. S. R. (Russia) is one of the largest 
producers of chromite. Output has been increasing and in 1935 
amounted to 177,900 metric tons; figures for 1936 are not yet available. 
o bn are small, as the bulk of the output is consumed in domestic 
industries. 


"s Depari ment of Mines, Union of South Africa, Quarterly Information Circular, July-September 
+0, DD, . 
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NICKEL 


For the second consecutive year world production of nickel has 
broken all previous records, reflecting the constantly increasing popu- 
larity of this metal in its exceedingly diversified uses. Estimated 
world deliveries of nickel in all forms from all sources during 1936 were 
100,000 short tons compared with 80,000 tons in 1935 and 68,000 tons 
in 1929. Search for new deposits to share in this unprecedented de- 
mand continued ; and several of unproved size were discovered, chiefly 
in Canada. Other previously known deposits in many countries, 
notably Canada, Finland, Japan, and the U. S. S. R. (Russia), were 
developed to the producing stage. Canada, however, continued to 
supply about 90 percent of the world's nickel requirements. Pro- 
ductive capacity in the Sudbury district was increased about 30 to 40 
percent by the two producing companies, so that full-time operations 
now will permit an annual output of about 128,000 short tons of 
nickel. Manufacturers of transportation equipment, particularly the 
automotive industry, continued to be the principal users of nickel. 

Quotations for electrolytic nickel cathodes remained unchanged at 
35 cents per pound throughout 1936. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 641 
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Salient statistics for nickel, 1934-36 


1934 1935 1936 

United States: 

Production (all byproduct of copper refining) ....... short tons.. 157 160 107 

Secondary production... do.... 1, 850 1, 950 1, 965 

IntDort a1... eoa ec M rb DRE E NOE do.... 29, 298 7, 845 53, 136 

Exports A ura aiaa aa e sanes STEE do.... 2, 727 2, 193 4,078 

Price per pound EE cents.. 35 35 35 
Canada: 

Producto: viso cil, short tons. - 64, 344 69, 258 84, 869 

xor RCRUM beatae ce stu P OO NR DR MD UY e sos 345 467 

DOTA iras Mocs aces ew oes eee sate oda tee Ses .do... 59, 076 71, 363 S6, 819 

World production (approximate) .............-..------------- do.. 78, 925 83, 224 


1 Exclusive of “All other manufactures of nickel”; weight not recorded. 

3 Exclusive of ‘‘Manufactures’’; weight not recorded. 

3 Price quoted by International Nickel Co. of Canada, Ltd., for electrolytic nickel at New York, in 2-ton 
minimum lots. 

* Adequate information not yet available. 


DOMESTIC PRODUCTION 


Aside from small quantities of secondary nickel recovered from 
scrap-nickel anodes, nickel-silver and copper-nickel alloys (including 
monel metal), and smaller quantities recovered in copper refining, the 
United States is totally dependent on imports for its nickel supplies. 

Capacity of the Huntington (W. Va.) rolling plant of the Inter- 
national Nickel Co., Inc., was expanded by the addition of another 
25-ton open-hearth furnace, and the laboratory and office buildings 


were enlarged. 
IMPORTS AND EXPORTS 


Nickel content of nickel salis and metallic nickel produced in the Uniled States as a 
byproduct in the electrolytic refining of copper, 1927-31 (average) and 1932-36 


Year Short tons Value Year Short tons Value 


1927-31 (average)......... 481 $279,212 | IOWA cute ios 157 $108, 414 
A A 195 88, 515 |] AA 160 129, 500 
A EE 126 62, 913 || Igäg, -000o 107 (0 


1 Bureau of Mines not at liberty to publish value. 


Secondary nickel recovered as metal and 1n nonferrous alloys and salts in the United 
States, 1927-36 


Year Short tons Value Year Short tons Value 
E (avernge)......... 3, 410 $2, 408, 000 1034.5 5222.27.50. 23 1, 850 $1, 295, 000 
AAA A AS 1, 450 1,015, 000 TIAS o DA itn 1, 950 1, 385, 000 


1033 See L 650 1, 155, 000 || 139... ll c c.l... 1, 065 1, 375, 000 
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Value of nickel imported into and exported from the United States, 1925-29 (average) 


and 1982-36 
Imports for consumption Exports 
Mie M 
nickel ore anu- 
and matte, fac- Nickel ee Nickel- 
Year nickel ox- | tures monel arman chrome 
ide, and and Total metal, Manu- silver in electric Total 
E alloysof | nickel and other| 2ctures | "` bars resist- 
nickel sheets alloys rods or ance 
with and y sheets wire 
copper, strips 
etc. 
1925-29 (average) ...|$11, 830, 285 |$177, 747 |$12, 008, 032 | $772, 008 ($846, 202 | $206, 272 (1) $1,920,972 
1932 o rico excisa 4, 660, 489 33, 941 4, 694, 430 635, 399 | 432, 173 43, 219 |$250, 681 | 1, 361, 472 
rv ae ae eee icd 10, 746, 721 15, 696 | 10, 762, 417 546, 878 | 504, 760 57,045 | 285,033 | 1, 394, 316 
1934. . ivan Rr 13, 409, 338 21,995 | 13, 431, 333 |1, 505, 286 | 738, 515 95, 562 | 372,900 | 2, 712, 263 
1935... ek ewe ee 17, 128, 213 53, 325 17, 181, 538 1, 207, 048 |1, 101, 476 | 114,218 | 325,009 | 2, 747, 751 
TT eser wecurs 23, 785, 759 27, 489 23, 813, 248 |3, 060, 339 13, 635, 430 | 144,176 | 414, 542 ; 


1 Not separately recorded. 
3 Includes nickel salts valued at $6,400 in 1929 and $55,277 in 1930; not separately recorded for other years. 


Nickel imported for consumption in the United States, 1934—36, by classes 


1934 19835 . 1936 
Class | O 
Pounds | Value | Pounds | Value Pounds | Value 
Unmanufactured: 
Nickel ore and matte... .............. ; , 608, 515 24, 23, 194, 3291 $3, 048, 968 
Nickel alloys, pigs, bars, etc.......... à 80, 528, 455|20, 259, 508 
Nickel oxide. ................-........ 950 A 72| 2,550,073) 477,285 
Manufactured: 
Nickel silver or German silver in 
sheets, strips, and rod3..............|  1789| | 74|..........]|.....-....|.......-..].---.....- 
All other manufactures of nickel...... (!) 27, 489 
nr aes 23, 813, 248 


! Quantity not recorded. 


Nickel exported from the United States, 1934-36, by classes. 


1934 1935 1936 


Class Se EE 
Pounds Value Pounds Value Pounds Value 


ben re || ee E EE 


A E ——Ó——Á— —Ó 


Monel metal and other alloys... .........- , 576, 459 $1, 505, 286| 3, 452, 590/$1, 207, 048) 6, 876, 594 $3, 060, 339 
Manufactures.. -00220-000 000aoonooMa0tMM (1) 738, 515 (1) 1, 101, 476 (1) 3. 635, 430 
Nickel-chrome electric resistance wire....| 345,482} 372,900, 264,633)  325,009|  328,749| 414,512 
Nickel silver or German silver in bars, 

rods, or sheet8. .......-.........-.------ 531, 339 95, 562|  668,448|  114,218| 950,803| 144,176 


1 Quantity not recorded. 
USES 


The uses of nickel are far too numerous to list here. Alloyed 
with iron &nd many other nonferrous metals or employed as metallic 
nickel, it meets the peculiar physical, chemical, and ssthetic qualities 
required in literally thousands of uses. Its ability to impart great 
strength and corrosion resistance to alloys is its outstanding char- 
acteristic. Other uses depend on the magnetic qualities found in 
alloys containing certain percentages of nickel. Manufacture of 
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transportation equipment, particularly automobiles, continues as 
the dominant field of nickel consumption. For strengthening steels 
used in such highly stressed parts as axles, shafts, gears, connecting 
rods, valves, crankshafts, and steering knuckles and arms, nickel is 
generally specified, commonly with one or more other alloying ele- 
ments. Animportant recent development is the expanding use of nickel 
in cast iron;? many automotive manufacturers now specify this mate- 
rial for crankshafts and camshafts. In busses, trucks, and railroad 
rolling stock (both passenger and freight) the tendency to redute 
deadweight to a minimum has accelerated consumption of nickel 
steels and other nickel alloys to save weight without sacrificing 
strength and safety. High strength-to-weight ratios and corrosion 
resistance of nickel alloys continue to make them suitable for highly 
stressed vital parts of ships and airplanes. 

Other important industrial uses of nickel alloys are in equipment for 
petroleum producing and refining, mining, road and building construc- 
tion, and food and beverage preparation and in the chemical, electric, 
textile, agriculture, pulp and paper, and steel industries. 

Undoubtedly acceleration of rearmament throughout the world has 
furnished an important outlet for nickel, as it is almost indispensable 
in the manufacture of munitions, armor plate, and other mechanized 
equipment used in modern warfare. 

Considerable progress was made in bright nickel plating. New 
developments in this field have been summarized by Johnson.’ 

A detailed discussion of trends in nickel consumption may be found 
in The Nickel Industry in 1936, by Robert C. Stanley, President, 
International Nickel Co. of Canada, Ltd. 


WORLD PRODUCTION 


World production of nickel (content of ore) in 1932-36, by countries, in metric tons 
(Compiled by R. B. Miller] 


Country 1932 1933 1934 1935 1936 
Australia (Tasmania)...................... 1 A PA edu esie 
PAY AA A A AA 31 39 478 
EAS det veer 13, 756 37, 768 58,371 62, 830 76, 992 
a NT E m. D EE 272 n 
en EE 953 1, 377 1, 063 3 1) 
Indis, British... Seegen 945 989 1, 188 1, 488 1, 320 
Morocco, A A PS PA A t 
New Caledonia... ........--..----...--..-- 5, 000 5, 000 8, 600 6, 300 1) 
NOPWAÜWIS 1.218) acceso ee duci A 975 969 1, 334 1, 235 (1) 
Southern Rhodesla..... Lace O EE A 58 7" 
U.S. B. R. (RUSSB). AA AR sw 863 1, 829 Q) 
United Btoates? ll Ll... 177 114 142 145 97 
21, 807 46, 257 71, 600 79, 500 (1) 


1 Data not yet available. 
3 Estimate included in total. 
3 Byproduct in electrolytic refining of copper. 


Canada.—For years production from the Sudbury district in 
Ontario has yielded about 90 percent of the world output of nickel, 


and reserves are adequate to furnish similar proportions for decades 
to come. Output jn 1936 was the greatest ever recorded in Canada's 


3 Merica, Paul D., Progress in the Improvement of Cast Iron and the Use of Alloys: Howe Lecture deliv- 
ered before 147th Meeting of Am. Inst. Min. and Met. Eng., New York, Feb. 18, 1937. 

3 Johnson, L. W., Bright Nickel Plating: Met. Ind., Feb. 26, 1937, pp. 281-286. See also The Metal 
Industry, First International Electrodeposition Conference, Mar. 5, 1937, pp. 303-318. 


NICKEL AND COBALT 645 


mining history: 169,737,864 pounds valued at $43,878,413 were pro- 
duced, compared with 138,516,240 pounds valued at $35,345,103 in 
1935. Two companies, the International Nickel Co. of Canada, Ltd., 
and Falconbridge Nickel Mines, Ltd., continued to be the main 
producers. 

The International Nickel Co. of Canada, Ltd.,‘ operated at capacit 

throughout 1936 and completed another expansion program by which 
its capacity was raised by about & third to 10,000 tons of nickel per 
month. Two mines, the Frood and Creighton, produced 4,299,329 
short tons of ore; the former yielded 3,408,956 tons and the latter 
890,373 tons. The Frood now has enough stopes in operation to 
yield 13,000 tons of ore per day. The concentrator treated 3,317,988 
tons of ore; construction work finished during the year now permits 
a daily throughput of 11,000 tons, an increase of a third over its 
previous capacity. The Port Colborne nickel refinery, which operated 
full time, produced 103,860,757 pounds of nickel; its capacity was 
increased 50 percent during the year. Sales of principal products 
by the company increased as follows from 1935 to 1936, respectively: 
Nickel in all forms, from 64,925 to 84,464 short tons; copper from 
116,505 to 132,977 tons; and platinum from 128,874 to 220,980 ounces. 
From 1932 to 1936, inclusive, total sales of copper averaged 1.73 
pounds per pound of nickel sold and sales of platinum 1.14 ounces 
per 1,000 pounds of nickel sold. 
Falconbridge Nickel Mines, Ltd., was forced to shut down its 
smelter in September owing to a fire at the Government plant supply- 
ing power, but the company refinery in Kristiansand, Norway, con- 
tinued operations at capacity on the year, and sales of nickel 
increased from 10,829,865 pounds in 1935 to 11,252,893 in 1936. 
Copper sales were 5,149,215 pounds in 1936, compared with 5,129,483 
in 1935. Ore treated totaled 327,783 tons in 1936, of which 126,782 
tons were milling ore and 201,001 tons smelting ore. "The ore averaged 
1.9 percent nickel and 0.92 percent copper. An extensive expansion 
program was completed in December, in both the Ontario and Kris- 
tiansand works, which will permit production and treatment of 36,000 
tons of ore monthly. For 12 months of operation and at 1936 metal 
yields the annual productive capacity would be about 15,000,000 
pounds of nickel SZ 7,000,000 pounds of copper. New mine develop- 
ment proved up considerably more ore than was taken out in 1936; 
ore reserves were 5,331,076 tons at the end of 1936, compared with 
4,059,475 tons at the close of 1935. 

Complete details concerning new developments at both Interna- 
tional Nickel and Falconbridge operations were presented by Hubbell.® 

Other small producers were Cuniptau Mines, Ltd., with an output 
of some copper-nickel matte from its smelter in the Temagami 
district, Ontario, and the B. C. Nickel Mines, Ltd., which produced 
nickel-copper ore from development work at its property at Choate, 
British Columbia. According to widely circulated reports, the latter 
company made two shipments of ore (500 and 1,000 tons) to Japan for 
testing which assayed 4 to 5 percent nickel and about 2 percent copper. 

Diamond drilling has proved up what appears to be a sizeable ore 
body on the property of Denison Nickel Mines, Ltd., in the Sudbury 
Mining Division? Extensive development work is planned. 

4 Internationa] Nickel Co. of Canada, Ltd., Annua! Report, 1936. 
«rion bridge Nickel Mines, Ltd., Eighth Annual Re 


ort, 1936. 
li, A. H., Sudbury Stepping Up Production: Eng. and Min. Jour., September 1936, pp. 453-459. 
? Northern Miner, Jan. 14, 1937, sec. 3, p. 34. 
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Other discoveries were reported near Lake Athabasca, Saskatch- 
ewan,* and near Kenora, Ontario.’ 

Finland.—Prospecting and development of the Petsamo deposits 
by the Mond Nickel Co., Ltd., continued throughout the summer of 
1936 with what were said to be favorable results. Considerable equip- 
ment was transported to the fields, and some 50 kilometers of road 
were built. The company plans to construct an electric railway from 
the ore fields to Liinahamari, a distance of about 50 kilometers, and 
a survey of the route was begun. Construction of a hydroelectric 
power plant on the Pats River is another part of the project. A 
shipment of 400 tons of ore for testing purposes from Petsamo to 
Swansea was reported.’ 

India, British.—The Burma Corporation, Ltd., continued to ship 
nickel-bearing speiss from its mines in the Northern Shan States. 

Japan.—Of considerable importance to the Japanese was the for- 
mation of the Japan Nickel Co. in 1936, with an authorized capital 
of 5,000,000 yen (about $1,500,000). Detailed plans have not been 
published, but it is stated that a small plant with an annual capacity 
of 350 to 400 tons of nickel will be ready to operate by April 1937. 
Ore will be drawn from deposits in Gumma Prefecture, which are 
a KEE about 30,000,000 metric tons averaging 0.33 percent 
nickel. 

Netherland India.—Samples of ore from the recently discovered 
Boeloe-Balang nickel deposits in central Celebes were sent to Europe 
for testing. The main ore body is reported to comprise about 320,000 
tons of about 1.96 percent nickel, above which are 500,000 tons of 
weathered material some 1 to 5 meters thick which assays 1 to 1.5 
percent nickel." 

New Caledonia.—The first important shipment of nickel from New 
Caledonia to Japan was made when a cargo of 3,000 tons of ore was 
loaded on the Manju Maru at Kua in October. The ore came from 
the Ouli-Ouli mine, which is owned and exploited by the Japanese. 

The mining operations of the Société Calédonie el were reported 
late in 1936 to be at capacity; three mines were producing (the 
Guerioum Nos. 215, 70, and 174), and monthly production averaged 
about 4,500 metric tons. Another mine, the C. F., will begin pro- 
duction soon.'® 

Norway.—The refinery of Falconbridge Nikkelverk, Aktieselskap, 
at Kristiansand, operated at capacity through the year on matte 
shipped from the Falconbridge smelter near Sudbury, Ontario, 
Canada. Enlargement of the refinery to permit an annual output of 
some 7,000 tons of nickel was completed during the year. 

United Kingdom.—The Clydach nickel refinery of the Mond Nickel 
Co., Ltd., produced 18,152 tons of nickel in the form of pellets and 
1,281 tons of nickel in salts in 1936. Productive capacity was in- 
creased to an annual output of 21,000 tons, and late in the year the 
company opened its new research and development laboratory at 
Birmingham. An excellent account of the history of nickel processing 
in the United Kingdom is now available." 


* Wall Street Journal, Oct. 20, 1936. 

* Vice Consul H. T. Dwyer, Fort William and Port Arthur, July 27, 1936. 

1? Consul General Herbert S. Goold, Helsingfors, Aug. 10, 1936. 

u Crane, Burton, Japan: Eng. and Min. Jour., February 1937. p. 85. 

12 Metall-woche, Erschliessung von neuen Erzvorkommen: No. 11, Berlin, Mar. 14, 1936, p. 206. 
13 La Chronique des Mines Coloniales, Paris, Jan. 1, 1937, p. 38. 

14 Henry Wiggin & Co., Ltd., One Hundred Years of Progress: Centenary pub. 
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U. S. S. R. (Russia).—An easily movable nickel smelter was com- 
pleted at Rezh about 80 kilometers from Sverdlovsk in the Urals 
late in 1936, and the first matte was produced in November. It is 
proposed to operate the plant on the many small nickel deposits 
scattered through the Urals. Refining of the matte will be done at 
the Ufalei plant. 

Mining 1s said to have begun on the reputedly extensive nickel 
Siu near Monchegorsk above the Arctic Circle and some 600 
miles north of Leningrad." 

COBALT 


World production of cobalt is centered in the Belgian Congo, 
Northern Rhodesia, Canada, and Morocco, and for many years there 
has been close agreement among the producers as to production and 
marketing. This was culminated by the formation of the Cobalt 
Association in October 1934 which comprised principal producers 
in the Belgian Congo, Northern Rhodesia, Canada, and Morocco. 
The Association of German Cobalt Producers joined it in 1935. 
The agreement, which was due to expire in August 1936, was renewed 
for 5 years, an indication of its successful functioning in the past. 

Although complete statistics on production are not available (the 
principal gap during the past few years being in the Belgian Congo 
output), it is apparent that an all-time record for world production 
of cobalt was established in 1938. 

Prices.—Quoted prices for cobalt ore are in cents per pound of 
contained cobalt in carload lots f. o. b. shipping point in Ontario and 
range from 40 cents for ores containing 8 to 9 percent Co to 55 cents 
for those assaying over 14 percent. tes quotations remained un- 
changed throughout 1936, but the keen demand for cobalt ores resulted 
in sales at considerably higher figures. The New York contract 
price for cobalt metal, less quantity discounts, remained at $1.25 
throughout the year, while the London price stood steady at 5s. 3d. 
The spot price on 500-pound lots in London strengthened from 5s. 3d. 
in January to 6s. in May and to 7s. in November. The domestic 
quotation for black oxide (70 to 71 percent Co) opened 1936 at $1.39 
to $1.49 per pound, was reduced 10 cents per pound on January 20 
when the Canadian trade agreement became effective (reducing the 
duty 50 percent, from 20 to 10 cents per pound), and was raised to 
$1.41 to $1.51 early in May (where it remained the rest of the yey 

The London quotation of Ae 104d. to 5s. in the early part of 1936 
was raised in June (5s. to 5s. 6d.) and again in November (5s. 4Xd. 
to 5s. 7'sd.). The extension of the cobalt cartel doubtless helped to 
strengthen prices. 


DOMESTIC PRODUCTION 


Reported occurrences of cobalt minerals are numerous, but the 
size and grade of these deposits are such as to preclude their commercial 
development under prevailing prices. A recent Government report 
presented details concerning mineral supplies in the Boulder Dam 
area, and conclusions concerning possible supplies of cobalt in the 
region (mainly in the Yellow Pine or Goodsprings district in southern 
Nevada, from which small shipments of cobalt ore were made in 1922) 
were as follows: !^ ane 


18 Bureau of Foreign and Domestic Commerce, Metals and Minerals: Jan. 29. 1937, and Dec. 9, 1936. 
18 U. 8. Geological Survey, Mineral Resources of the Region Around Boulder Dam, Bull. 871, 1936, p. 87. 
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* * * Without much doubt several hundred tons of material containing 
&bout 2 percent of cobalt could be readily produced from existing explorations, 
but conditions do not warrant the hope for a large reserve. 

_ A western electrolytic-zinc plant recovered 6.438 tons of residues 
in CH which contained 4.084 percent Co, but no shipments were 
made. 

Thus the United States has been wholly dependent for many years 
on imports for its supplies of cobalt. 


IMPORTS 


Cobalt ore, cobalt (metal), oxide, and other compounds of cobalt imported for consump- 
tion in the United States, 1933-36 


1933 1934 1935 1936 


Pounds Value Pounds | Value Pounds | Value Pounds Value 


——M | ————— áX (fo | I————— [| ————— oO eee | —M—M— 


Cobalt ore......... 556, 119 | $117, 261 748,513 | $47,435 | 419,110 | $46, 608 1, 039, 760 $77, 965 
Cobalt (metal) ....| 281,713 331, 828 506, 119 599, 791 563, 866 630, 289 883, 377 | 1,014, 965 
Oxide. ............ 568,057 | 413,584 | 328,730 | 258,172 | 557,083 | 503,445 813, 642 885, 566 
Sulphate. ......... 51, 045 13, 225 43, 590 11, 350 80, 082 23, 333 46, 472 16, 502 
Other salts and 

compounds...... 48, 186 14, 607 197 895 472 679 186 271 


Cobalt and cobalt ore imported into the United States, 1984-86, by countries 


1934 1935 1936 
Country 
Pounds Value Pounds Value Pounds Value 
Australia. .................... 76, 388 $6, 719 34, 225 $2 184 EE BEER 
RT EE AAA A serata amu ci Ec ue 37 $230 
Belgium...................... 431, 750 518, 856 498, 659 9, 868 998, 897 
E l.l. 08, 81, 553 885 44, 424 | 1,026, 320 75, 565 
¡NE 00a0nano0nMnan0MMM 1, 602 E AAA A A AAA 
MAD varon iaa 36, 042 37, 903 63, 007 67, 852 4, 482 5, 030 
E CA A A A PEA A AAA 2, 400 
United Kingdom. ............|............|............ 2, 200 2, 894 7, 990 10, 758 
E 647, 226 |...........- 676, 807 |............ 1, 092, 930 
USES 


The principal uses of cobalt are somewhat evenly divided between 
the metallurgical and ceramic fields. Metallurgical uses are for high- 
speed cutting steels, for making stellite alloys cobalt and chromium, 
commonly with small amounts of other metals) used for cutting metals 
at high speed, and for making permanent magnets. Small quantities 
of the metal are also used as a binder in making cemented tungsten 
carbides. Announcement was made early in 1936 that a new nickel- 
cobalt-aluminum alloy ‘‘Alnico’”’ had been developed by the General 
Electric Co. Permanent magnets made of it are able to lift as much 
as 60 times their own weight when designed for that purpose. 
noteworthy development in cobalt plating during 1936 was the dis- 
covery that the use of small quantities of cobalt with other chemicals 
in nickel-plating solutions permits production of bright nickel electro- 
deposits as an undercoating for later chromium plating.” 


i RA Welsbetg, Louis, Use of Cobalt-Nickel Solutions to Produce Bright Electrodeposits: Steel, July 13, 
» Pp. tó. 
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The principal use of the oxide is in the ceramic industry, where its 
coloring properties are utilized in fine china and glassware. Other 
compounds of cobalt are employed as driers in paint and varnish. 


WORLD PRODUCTION 


World production of cobalt, 1934-36, in metric tons 
[Compiled by M. T. Latus] 


co, French....... Cobalt ore; average cobalt | L618| 178 ; ; 371 
content estimated at 11 


percent. 
Cobaltiferous copper ore..... 


1 Data not available. 
3 Year ended June 30 of year stated. 


Belgian Congo.—Production of cobalt by the Union Miniére du 
Haut Katanga continued and presumably increased to correspond 
with the larger copper output. 

Canada.—The Ontario Department of Mines reported total produc- 
tion of cobalt (including metal and metallic content of oxides sold and 
of ores and residues exported) at 881,995 pounds valued at $801,857 
in 1936 compared with 681,419 pounds valued at $512,705 in 1935. 
Exports of cobalt metal, alloys, oxides, salts, and ores were valued at 
$842,947 in 1936 compared with $541,554 in 1935. The Nipissing 
Mining Co., Ltd., shipped most of the cobalt ore, but the Agaunico 
mine became an important shipper during the last half of the year. 
It was reported that the Nipissing company, while sinking along an 
old cobalt vein, ran into a sizable deposit late in 1936. Smaller 
shipments were made by many other operators and numerous lessees. 
Much of the cobalt production from this camp now comprises small 
clean-up operations underground in areas where cobalt-bearing ground 
was left in the earlier silver-boom days. In addition, considerable 
cobalt is recovered by hand-sorting at old waste dumps. 

By far the larger part of the cobalt ore or concentrates produced in 
this district in 1936 was exported as such; the remainder was shipped 
to the Deloro smelter for processing into metal or oxides (principally 
the latter). Cobalt contained in silver ores shipped from the O’Brien 
mine near Cobalt is also recovered at Deloro. 

Morocco.—The Société Miniére de Bou-Azzer et du Graara con- 
tinued development of its mine at Bou-Azzer about 180 kilometers 
southeast of Marrakech in the Anti-Atlas and shipped cobalt ore to 
Europe throughout 1936. Cobalt production in Morocco totaled 371 
metric tons in 1936 compared with 445 tons in 1935. A detailed micro- 
scopic study ' revealed that the principal cobalt mineral is skutter- 
udite (CoAs;), associated in places with sefflorite (orthorhombic 

18 Phe Northern Miner, 2d sec., Oct. 15, 1936, p. 17. 

19 Orcel, J., and Jouravsky, G., Le Minerai de cobalt de Bou-Azzer (Maroc), sa composition, mineralogie, 


et structure: Cong. Internat. Min., Metal. et Geol. Appl., 7th sess., Paris, Oct. 20-26, 1935; sec. geol. appl., 
t. I, 1936, pp. 207-216. 
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CoÀs;) and with lóllingite (FeAs;). Erythrite is found at the outcrop. 
In places the ore carries considerable gold. 

Northern Rhodesia.—Production of cobalt in Rhokana cobaltiferous 
copper ore was 461 metric tons in 1936 compared with 417 tons in 
1935. A new selective flotation process was evolved by the Rhokana 
Corporation for treating the cobalt-copper ore from the Nkana mine, 
be which converter slag lower in copper and higher in cobalt is 
produced from a separate cobalt concentrate.? United States Patent 
2058126 was granted to F. L. Bosqui of Nkana for a process by which 
en is produced by electrolytic treatment of a cobalt-iron-copper 
alloy 

9? Bosqui, F. L., The Separation of Cobalt And Copper Minerals by Selective Flotation: South African 


Min. an Eng. Jour., Jan. 18, 1936, pp. 661-66 
a U. 3 Patent Office Official Gazette: Vol. 41, no. 3, Oct. 20, 1936, p. 6264 
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MOLYBDENUM 


Probably no other metal has experienced as phenomenal a growth 
in output during the past decade as molybdenum; molybdenite is one 
of the few common ferro-alloying minerals of which the United States 
has ample supplies for its own needs. During the past decade, domes- 
tic production increased from 1,143 short tons of molybdenum in 
concentrates in 1927 to 8,593 tons in 1936, or roughly 750 percent. 
This remarkable increase has been due to the growing realization that 
alloy steels and more recently alloy irons containing small amounts 
of molybdenum can better meet the ever more rigid and exacting 
specifications of manufacturers of steel and iron equipment for 
myriads of special uses. 

In recent years the United States has produced 75 to 90 percent of 
the world output of molybdenum. The relatively small production in 
foreign countries comes mainly from Norway and Mexico. Exports 
of molybdenum from the United States are not known exactly, since 
they are not separately classified in trade statistics, but they are 
believed to comprise 50 to 75 percent of the domestic production. 

During 1936 & construction program by which the productive 
capacity of the principal producer, Climax Molybdenum Co., will be 
almost doubled was virtually completed. Of considerable importance, 
also, was the entry of Utah Copper Co. as a producer of molybdenite 

! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines. from records of the 


Bureau of Foreign and Domestic Commerce. Figures on domestic production compiled by H. W. Davis. 
of the Bureau of Mines. 651 
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concentrates from its open-pit operation at Bingham. In an emergency 

is expansion of productive capacity might prove of inestimable value 
to the United States, for in certain vital uses it has been found that 
molybdenum can substitute for other alloying metals of which domestic 
supplies are deficient for even normal eee Even with oper- 
ations scaled up to developed capacity, the known reserves of molyb- 
denum are adequate for at least several decades. 

Prices.—Prices for molybdenite concentrates carrying 90 percent 
Mos, were quoted nominally by the Engineering and Mining Journal 
at 42 cents per pound of contained Mos, throughout 1936. London 
prices for the same grade of concentrates were quoted in January 1936 
at 34s per long ton unit (22.4 pounds of MoS,) and strengthened to 
35s in February and to 37s in March, where they held until December 
when the quotation rose to 39s. This price rise was equivalent to an 
increase of from 38 cents per pound of MoS, in January to 43% cents 
in December. 


Salient statistics of the molybdenum industry in the United States, 1934-86 ! 


1934 1935 1936 
Production: 
ONG E short tons..| 1,339,000 | 1,384,000 2, 269, 000 
Concentrates. A cee cw de eho t acne Gededede been do.... 9, 119 11, 786 ~ 17, 686 
Molybdenum contained: 
Veldgü-. c. oc ioc uox eC aa percent.. 51. 33 48. 84 48. 50 
VK pounds..| 9,362,000 | 11,512,000 | 17, 186, 000 
Shipments (molybdenum contained): 
EIERE ee 9, 377, 000 |? 10,892, 000 | 17, 959, 000 
VH $6, 502, 000 |? $7,261, 000 | $11, 933, 000 
Imports (molybdenum contained): 
Poulds.. ee EE 213, 928 68, 758 49 
A aaeei aeaea e taetae aas peet aae $124, 156 $40, 721 $213 


! Figures for molybdenum exported not separately recorded. 
2 Revised figures. 
3 Estimated by Bureau of Mines. 


DOMESTIC PRODUCTION 


Arizona.—The Arizona Molybdenum Corporation maintained 
steady operations at its property on Copper Creek near Mammoth, 
Pinal County, and seated 87,021 short tons of ore during 1936, from 
which 1,165 tons of concentrates containing 1,320,891 pounds of 
molybdenum were recovered. 

The Molybdenum Gold Mining Co., a subsidiary of the Molybde- 
num Corporation of America, continued to mine complex ore from the 
oxide zone in the Mohawk and New Year claims near Mammoth, from 
which gold, silver, lead, molybdenum, and vanadium were recovered 
in its flotation mill. Near by the Mammoth-St. Anthony, Ltd., 
RE similar ore from its Mammoth mine, which was treated in the 

olybdenum Gold Mining Co. mill. Cooperative work between the 
United States Bureau of Mines, the Missouri School of Mines, and the 
Mammoth-St. Anthony, Ltd., by which successful flotation methods 
for treating these complex ores were developed, was described by 
Clemmer and Cooke.! Recent developments in the area, including a 
brief geologic description of the properties together with an outline of 
milling methods, were summarized by Huttl.? The capacity of the 

1 Clemmer, J. Bruce, and Cooke, 8. R. B., Flotation of Complex Molybdenum-Vanadium Ores from 
Mammoth, Arizona: Rept. of Investigations 3333, Bureau of Mines, 1937, 51 


pp. 
2 Huttl, J. B., Gold an Molybdenum from Rehabilitated Mines in Mammoth, Arizona: Eng. and Min. 
Jour., June 1936, pp. 286-287. 
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mill is reported to have been increased from 200 to 300 tons of ore 


per day. 

Colorado.—The Climax Molybdenum Co., world's largest producer 
of molybdenum, operated its mine and mill at capacity throughout 
1936, having mined 1,994,926 tons of ore from which 14,211 tons of 
concentrates containing 15,216,806 pounds of molybdenum were 
recovered. The phenomenal growth in production by this company is 
indicated by the following table: 


Molybdenum (element) contained in concentrates produced from the Climaz deposit, 
Colorado, 1918-36 } 


Pounds Pounds 

A (— 342, 20011930... .............-...- 8, 083, 000 
Err EE 152, 648/1931... .................- 2, 644, 399 
TV HEEN 156, KEIRL: VV 1, 918, 395 
¡ERA E NEEE 821, 757 |1933........-...-.-.---- 5, 028, 695 
E EE 1, 057, 367 | 1934... ----------------- 8, 378, 683 
1924 - elect E 1, 858, 228 | 1935... .....-.-..----..-. 10, 168, 635 
AA 2, 957, 845 | 1936.. --.---------------- 15, 216, 806 
1020 EE 9, 529, 295 


1 None produced, 1920-23, inclusive. 


The elaborate construction program recently undertaken by the 
company, leading toward an increase in productive capacity from 
about 4,000 to some 10,000 to 12,000 short tons of ore per day, and 
addition of modern surface housing for employee welfare were virtually 
completed late in 1936, although 1t was expected that full operations 
at the new rate would not be reached until the spring of 1937. 
Detailed descriptions of recent developments at Climax were presented 
by Coulter, and a lengthy article * giving an account of the growth 
of this great enterprise also appear recently. As an additional 
step in its progresie program, Climax started construction of anew 
laboratory in Detroit, Mich., to be used for research in connection 
with sales-promotion work.’ 

New Merico.—The Molybdenum Corporation of America operated 
its mine and mill, some 7 miles east of Questa along the Red River, 
continuously throughout 1936. Most of the ore treated was mined by 
leasers from older parts of the property, company miners having been 
engaged principally in development work on a lower level just bein 
opened up. The ore is relatively high grade and the tonnage treate 
comparatively low. 

tah.—A notable development in the domestic molybdenum indus- 

try in 1936 was the successful recovery of molybdenite from copper 

ores mined and treated by the Utah Copper Co. from its huge open-pit 

operation at Bingham. The annual report of the Kennecott Copper 
orporation describes this new development as follows: 

The principal metallurgical development of the year was the inauguration of 
the production of molvbdenite as a byproduct from the concentration of certain 
copper ores. Research in the separation of this mineral had been under way for 
many months, but it was not until the last quarter of the year that production 
was begun in a small way. Marketing of the product was commenced in Decem- 


ber. While the outlook for earnings from this new source is promising, no definite 
evaluation of the amount thereof can be made at this time. 


3 Coulter, W.J., Climax: The Explosives Engineer, November 1936, pp. 323-329. Coulter, W.J., Molyb- 
denum Operations at Climax: Mining Cong. Jour., January 1937, pp. 54-56. 

1 Fortune, Element Number Forty-T wo: October 1936, p. 105. 

$ Iron Age, June 4, 1936, p. 95. 
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A later report? quoting D. D. Moffat, general manager of Utah 
Copper Co., stated that the value of the molybdenite recovered is 
only & few cents to the ton of crude copper ore treated; and E. T. 
Stannard, president of Kennecott Copper Corporation, later released 
a statement’ that production was g at about 700,000 pounds of 
MoS, per month. This amounts to 420,000 pounds of Mo monthly 
or about 5,000,000 pounds per year. Maintenance of operations at a 
rate permitting this production would be contingent on conditions in 
the copper market; fiuctuations in copper production would result in 
fluctuations in molybdenite output. 

Washington.—The Deertrail Monitor Mining Co. (409 Metals Bldg., 
Spokane) did considerable development work at its Monitor mine near 
Fruitland, Stevens County, installed a 50-ton mill, and started oper- 
ating late in December. Crude ore mined during 1936, mainly in 
development work, amounted to 2,000 tons, the ore running about 
1 percent MoS,. Only 200 tons were treated, from which 2 tons of 
concentrates were recovered. 

Installation of a 50-ton concentrating plant and mining of 500 tons 
of molybdenite ore were reported by Copper Mining Co. (Goose 
Prairie, Wash.), at its property near Yakima, Yakima County. The 
company expects to be in production by the summer of 1937. 


IMPORTS AND EXPORTS 


Imports of molybdenum or compounds of molybdenum are negli- 
gible. Exports of molybdenum, principally in the form of concen- 
trates, are a very important item in the domestic molybdenum 
industry. Exact figures are not available, since molybdenum is not 
separately classified in export statistics; but it is reasonably certain 
that 50 to 75 percent of the domestic production of concentrates is 
exported. In 1936 roughly two-thirds of the total United States 
production of concentrates was shipped abroad. 


Molybdenum ore and concentrates, ferromolybdenum, molybdenum metal and powder, 
cium molybdate, and other compounds and alloys of molybdenum imported for 
consumption in the United States, 1927-36 


pA POND 

enum enum 

Year content Value Year content Value 
(pounds) (pounds) 

lr VE 14, 198 $16, 184 DAMEN aus 44 

AA A A 576 1, 385 ERA A 67 1 

d BEE 1, 627 2, 384 Mk, eege 213, 928 124, 156 

19380: lee es secede ed 144, 963 283, 846 103525: aco ieee ees 68, 7 40, 721 

y AN loi 210, 766 213, 660 Lë EE 1 

USES 


Molybdenum is used principally in the iron and steel industry for 
making special alloy steels to be used under high fatigue loads, 
scorching temperatures, tremendous pressures, or severely corrosive 
conditions. It may be employed alone as an alloying material but 
commonly is added along with such other well-known ferro-alloy 
metals as chromium, nickel, tungsten, manganese, and silicon. Use 
of molybdenum high-speed tool steels for cutting metal at high speeds, 


* Engineering and Mining Journal, April 1937, p. 203. 
7 Engineering and Mining Journal, Metal and Mineral Markets, May 13, 1937, p. 3. 
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and therefore high temperatures, is apparently expanding; such 
steels contain approximately 8 percent molybdenum and 2 percent 
tungsten, along with small amounts of chromium, vanadium, or 
possibly cobalt. The manufacture of automobiles, trucks, busses, 
airplanes, railroad equipment, and equipment for petroleum producing 
and refining constitute important outlets for the use of molybdenum- 
bearing alloys. Increasing quantities of this metal have recently 
gone into the manufacture of cast iron which must withstand certain 
severe requirements. Detailed discussions of the uses of molybdenum 
in steel and iron and of the many applications of these products in 
industry may be found in the numerous pamphlets issued by Climax 
Molybdenum Co? 

A promising use for molybdenum is in a new method for bright- 
plating zinc developed by Grasselli Chemical Co." A new process 
for the electrodeposition of molybdenum was also announced during 
the year." 

WORLD PRODUCTION 


Although at least 80 percent of the molybdenum output of the 
world is produced by the United States, small tonnages are mined in 
a few foreign countries. 


World production of molybdenum ores and concentrates,! 1932-36, in metric tons 
{Compiled by M. T. Latus] 


Country 1932 1933 1934 1935 1936 

Australia: 

New South Wales (concentrates). ............... 4 6 d I teles (2) 

Queensland (concentrates) _.......-..------..-.2- 2 5 1 11 (2) 
China (ore containing 45 percent Mol... (3) 1 2 (3) (2) 
Chosen (ore). eher 45 105 104 106 (2) 
Japan (dressed AA A le nz 5 6 (2) 
Mexico (content Mo)-_.............--.--..----------- 3 40 467 687 534 
Morocco, French (concentrates) *.. ......... LL... (3) 117 149 190 (2) 
Norway (content Mo).............--... Lc llle lc. 158 248 146 388 (2) 
Peru (concentrates)................ c. cc lll lll l.l. 7 9 15 13 19 
Rumania (Bi-Mo ore). .....................-. LLL. LLL]. esee |. Lll ee 6 14 (2) 
United States (content Mo). ........................ 1, 103 - 2, 577 4, 247 5,222 7.195 
A UROSIBVIB ooo eoi A Quei LoCo P ecu T ee cl eccL d ae 18 (2) 


1 Molybdenum content of ores and concentrates not available. 
1 Data not yet available. 

3 Less than 1 ton. 

* Exports. 


Canada.—A 150-ton flotation mill was installed at the property of 
the Phoenix Molybdenite Corporation in Renfrew County, eastern 
Ontario, and considerable development work was done on the mine, 
ore from which is said to run 1 to 1.5 percent Mo: 1 

Mezxico.—The Mexican output of molybdenum comes entirely as a 
byproduct from the Greene Cananea Copper Co. operation, where 
labor difficulties caused cessation of work during part of the year. 

Norwa3.— Production comes entirely from the Knaben mine near 
Kristiansand; exports of molybdenite were 745 tons of concentrates in 
1936 compared with 627 tons in 1935. 


Se Steel, Molybdenum-Tungsten High Speed Steel is Finding Wide Acceptance in Industry: Mar. 15, 
1 66 


, p. 66. 
* Climax Molybdenum Co, Molybdenum in Industry; Molybdenum in Steel; Molybdenum in the 
Foundry: and The Moly Matrix (monthly): 500 Fifth Ave., New York. 

10 Iron Age, Oct. 5, 1936. 

1 Chemical Industries, vol. 39, no. 6, December 1936, p. 597. 

12 Metal Bulletin (London), June 19, 1936, p. 12; Sept. 22, 1936, p. 11. 
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TUNGSTEN 


In company with all other ferro-alloy metals, tungsten in 1936 con- 
tinued the remarkable recovery that began in 1934. The world pro- 
duction in 1935 (exclusive of Spain and Argentina)—21,900 metric 
tons of equivalent 60-percent WO, concentrates—was the largest on 
record, except for the two peak war years 1917 and 1918, when world 
output was 25,797 and 31,917 metric tons, respectively. Data are 
not yet at hand on which to base even a rough estimate of world pro- 
duction for 1936, but it seems likely from the few details available 
that the 1936 figures will at least equal and may very well surpass 
those for 1935. Although production in China has increased{markedly 
since 1934, the most striking feature in the world picture has been 
the phenomenal rise in exports from Burma, which during 1936 
apparently exceeded those from China. 

nited States production, which had been ample for the meager 
apparent domestic consumption during the worst depression years, 
continued to rise, but not nearly as rapidly as did consumption. Im- 
ports therefore increased sharply. 

Prices. —London prices for Chinese wolfram concentrates containin 
65 percent WO;, as quoted by the Mining Journal (London), opene 
1936 at about 35s per long-ton unit of WO,, c.i. f., declined steadily to a 
low of 25s in August, recovered to 29s in September, and finally 
rose to about 32s 6d in December. According to the Engineering and 
Mining Journal domestic scheelite quotations were steady at $16 per 
short-ton unit of WO, in January-May, inclusive, then declined to a 
E of Së in August, after which they rose again to $15.50-$16 in 

ecember. 


Salient statistics of the tungsten industry in the United States, 1935-36 


1935 1936 
Short Short 
t Hs Value tons Value 
Concentrates shipped (60 percent WO... 2, 395 | $1,921,017 2,612 | $2,323, 818 
Imported for consumption (W eoptent). .....2-0-0---- 446 461, 961 1, 883 1, 676, 823 
Btocks in bonded warehouses, Dec. 31: 
Ore (W content)........- c cec c eee csse se 051 497, 730 541 414, 610 
Metal (Woeopntent).. 2 Lll llc ccs s eec 20 34, 205 4 8, 798 


DOMESTIC PRODUCTION 


Under the impetus of the favorable prices that prevailed during 
1936, particularly throughout the last few months of the year, domestic 
tungsten mining enterprises increased the output from established 
producing operations and undertook considerable development work 
to reopen old but dormant properties. 'The output of tungsten con- 
centrates in 1936 (reduced to equivalent 60 percent WO;) amounted 
to 2,612 short tons compared with 2,395 tons in 1935, an increase of 
9 percent. Production was reported from Arizona, California, Colo- 
rado, Idaho, Montana, New Mexico, Nevada, and Washington; of 
these, Nevada maintained its position as the largest producer. 
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Salient features of the domestic tungsten industry have been sum- 
marized by Leith and Liddell * and later by Segerstrom.'* 


Concentrated tungsten ores (reduced to equivalent of 60 percent WO;) produced in 
the United States, sold in 1927-36, and average price per unit 


Average 
Value price per 
unit 


¡ooo Ir _Q_Q<— EE aer AAA 


1027: AA 1, 164 $724, 000 396 $218, 394 99. 20 
3 Es: APA 753,900 | 10.40 || 1933............ 895 514, 234 58 
47. APA 830 654,000 | 13.13 || 1034............ 2,049 | 1,791,316 14. 57 
E AA 702 509,000 | 12.00 || 1935............ 2,395 | 1,921,017 13. 37 

— ens 928, 000 rM 2, 323, 818 . 83 


Arizona.—Shipments of tungsten concentrates from Arizona opera- 
tions in 1936 totaled 423 short tons averaging 69.42 percent WO, 
compared with 339 tons averaging 69.78 percent WO; in 1936. 

By far the largest operator was the Boriana Mining Co., producing 
wolframite concentrates from its Boriana mine near Yucca, Mohave 
County. 'The tunsten occurrence here was recently briefed by the 
United States Geological Survey.'* The Southwest Ore Corporation 
shipped 12 tons of hübnerite concentrates averaging 63 percent WO, 
from its Las Guijas mine near Arivaca in Pima County before sellin 
the property to the General Electric Co. "The latter company di 
not operate the mine in 1936 after acquiring it. Hübnerite concen- 
trates were also shipped by A. H. Yeagley from surface operations 
near Dragoon, Cochise County. About 17 tons of scheelite concen- 
trates running 71.14 percent WO; were shipped from the Tungsten 
Reef mines near Hereford, operated by J. J. Seeman, and additional 
scheelite was shipped by Gold, Silver, & Tungsten, Inc., from the 
Huachuca claims in the same vicinity. 

California.—Shipments of scheelite concentrates increased con- 
siderably in 1936 over 1935, output having been reported from two 
operations—the Atolia mine of the Atolia Mining Co. near Atolia in 
San Bernardino County and the tungsten-gold placer of Atolia Rand 
Placers, Inc., in the same vicinity. The former company is the 
larger producer and reported a 1936 output of 22,524 tons of ore 
averaging 0.8 percent WO,, from which 186 tons of concentrates 
running 67.26 percent WO, were recovered and about 180 tons shipped. 
A brief description of operations in this area was given by the United 
States Geological Survey.!* 

A. E. Beauregard reported development work on his Black Rock 
group of scheelite claims near Bishop, Mono County, and the United 
pS Vanadium Corporation on its Pine Creek mine near Indepen- 

ence. | 

Colorado.—Tungsten operations in Colorado center around the 
ferberite veins in Boulder County. The two largest operators are the 
Wolf Tongue Mining Co., operating a mill at Nederland, and Gold, 
Silver, & Tungsten, Inc., with a mill at Tungsten. Total shipments 


13 Leith, K., and Liddell, D. M., The Mineral Reserves of the United States and Its Capacity for Pro 
duction: National Resources Committee, Washington, D. C., March 1934, pp. 224-228. 

14 Segerstrom, C. H., The American Tungsten Industry: Mining Congress Journal, January 1937, p. 50. 
eo ae: Pond others, Mineral Resources of the Region Around Boulder Dam: U. 8. Geol. Survey 

ull. 871, » p. 89. 

16 Hewett, D. F., and others, Mineral Resources of the Region Around Boulder Dam: U. S. Geol. Survey 
Bull. 871, 1936, p. 90. 
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from the State in 1936 were 256 short tons of concentrates running 
42.25 percent WO, compared with 519 tons running 45.06 percent 
WO, in 1935. Both of the above companies purchase ore, usually in 
very small lots, from as many as a hundred small operators and 
leasers, in addition to operating their own mines. Of the purchased 
material, about half is obtained by hand-sorting old dumps, simple 
hand jigs being used at many operations. Old tailings are also being 
reworked. W. L. Tanner reported 488 tons of crude ore mined from 
the Tanner Group; from this 29 tons of concentrates running about 
66 percent WO, were recovered. Shipments totaled 21 tons. 

Idaho.—Operations were started at the Ima mine on Patterson 
Creek about 11 miles east of May by the Ima Mines Corporation; 800 
tons of ore were mined and milled at this operation in 1936, and about 
15 tons of 65-percent WO, concentrates and 100 tons of sulphide con- 
centrates containing silver, copper, and lead were recovered. Recent 
installation of new flotation equipment and jigs now permits a daily 
output of about 1,000 pounds of tungsten concentrates and 3 tons of 
sulphide concentrates. 

Nevada.— Nevada retained its position as the largest tungsten pro- 
ducer in 1936, with a total output of 1,631 short tons of equivalent 60 
percent WO, concentrates. Most of theoutput came from mines of the 
Nevada-Massachusetts Co. near Mill City, augmented by consider- 
able production from mines of the same company at Silver Dyke near 
Mina. Both operations produce scheelite but are quite different 
geologically. 'The Mill City deposits are tungsten-bearing contact- 
metamorphosed thin limestone beds within slates, whereas the Silver 
Dyke deposits, recently described in detail by Kerr," are tungsten- 
bearing quartz-albite veins associated with a diorite stock that in- 
trudes presumably Triassic volcanics and intercalated sediments. 
Operations at Mill City were continuous throughout the year at the 
present milling capacity of about 250 tons a day. A new flotation 
unit was added to the mill to decrease slime losses. 

According to Kerr, the Silver Dyke operation consists of more than 
a mile of tunnels and drifts, milling capacity is about 100 tons a day, 
and production at the present rate should total 250 to 300 tons of 
scheelite concentrates a year. Capacity was recently increased by 
improvement in milling, which was made possible by more abundant 
water supplies brought in from the nearby Pilot Range. 

The Rare Metals Corporation of New York completed its new mill- 
ing plant at Toulon on U.S. Highway 40 and the Southern Pacific Ry. 
about 10 miles southwest of Lovelock, and operations presumably 
began late in the year. The 150-ton mill will draw ore from the re- 
cently discovered Oreana deposit operated by the same company and 
also from several small operations owned by other individuals in the 
vicinity. 

Washington.—Tungsten Producers, Inc., mined 1,900 tons of ore 
from its Germania mine near Fruitland, Stevens County, from which 
38 tons of wolframite concentrate assaying 69 percent WO; were re- 
covered and shipped between April 1 and October 1. The General 
Electric Co. purchased the property on July 1, took over operations 
on October 1, and did nothing but development work for the remain- 
der of the year. 


17 Kerr, Paul F.. The Tungsten Mineralization at Silver Dyke, Nev.: Univ. of Nevada Bull., vol. 30 
no. 5, June 15, 1936. 
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Tungsten Mines, Inc., turned over control of its property about 17 
miles northeast of the Germania mine to the Standard Chemical & 
Engineering Co. of Chicago. . 


IMPORTS AND EXPORTS 


Domestic supplies of tungsten, which were adequate for the greatly 
reduced demand during the depression years 1932-33, inclusive, are 
insufficient for requirements during periods of normal industrial 
activity, so the United States imports both tungsten concentrates and 
products, principally the former. Imports of ore and concentrates for 
consumption (tungsten content) amounted to 3,586,293 pounds in 
1936, more than four times the 1935 imports of 812,622 pounds. In 
addition, 579,027 pounds of tungsten in concentrates were imported in 
bond for smelting, refining, and export compared with 815,038 pounds 
in 1935. Imports of tungsten ore and concentrates and of tungsten 
metal and compounds in 1935 and 1936, by countries, are shown in the 
following tables: 


Tungsten ore and concentrates imported into the United States, 1985-36, by countries 


1935 1936 
Country Gross Tungsten Gross Tungsten 
weight content Value weight content Value 

(pounds) | (pounds) (pounds) | (pounds) 
Argentina................-...- 23, 565 12, 080 $4, 044 21, 758 11, 597 $6. 304 
RE éd ALIA SEENEN RA GEN, aene ec Lee 236, 254 135, 195 67, 686 
Belgium. E EE GE KEE 188, 462 104, 582 48, 576 
A IA AOS A A aana ai 94, 780 47,011 17, 628 
British Malaya............... 163, 871 90, 020 45, 692 741, 582 436, 871 198, 588 
PRT SE AS PANA MS 74, 667 17,735 
CHING AAA e E Ks aee sce 1, 237, 840 669, 143 817,381 | 4,800,582 | 2,559,254 1, 067, 728 

q e. TA E A D NE 1 1, 815 7 

Hong Kong 220 45 13 85, 209 42, 224 18, 370 
JADAD. EE PR AA ERE SUELE 56. 000 29, 120 13, 169 
tegen, ee clue de xe 90, 777 34, 470 11. 412 187, 102 95,815 36, 570 
Netherland Indía............. 11, 040 6, 864 r 214. AAA A E 
Pefü.. l2 PA rp at pP 77, 800 37, R86 18, 298 
e o WEE E IS EE WEE 55. 519 30, 341 11, 372 
Union of South Africa. .......|............ |... . lus |a esee e- 25, 531 13, 786 6. 908 


—— À —— ———À | ——— | | e——À—M——— | — | ———— 


], 487, 313 812, 622 383, 656 | 6,648,527 | 3, 586, 293 1, 529, 658 


Tungsten in metal and compounds imported into the United States, 1935-36, by 


countries 
Tungsten (metal) and tungsten Tungstic acid and other com- 
carbide ! pounds of tungsten 
Tungsten Tungsten Tungsten Tungsten 
content | Value | content Value content | Value | content | Value 

(pounds) (pounds) (pounds) (pounds) 
EST. Id: MENTRE RETE 408 | $4,188 389 SLADEI cel coe A ot aes 
ARA ern dE ], 988 vU a AAA E l'espace ect E 
Oermnng. 0--0------- 1,271 | 8,086 11 134 537 | $1,874 210 $761 
Hunga BEE AA A E AA AA A 175 1,170 
United Kingdom.......... 77,038 | 63,557 | 177,703 | 141,099 |..........|........].--....- |]... ee 
78,717 | 76, 431 | 180,091 145, 234 537 | 1,874 385 1, 931 


1 Includes combinations containing either metal or carbide. 
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Since 1931 the great bulk of our exports of tungsten products has 
consisted of shipments of ferrotungsten to the U. S. S. R. (Russia). 
Exports during 1936 of tungsten metal, wire, shapes, and other alloys 
amounted to 103,877 pounds valued at $615,081. Exports of ferro- 
tungsten are now grouped with ferrosilicon and ferrovanadium, so 
that & reasonably close estimate of total tungsten metal in various 
compounds and alloys exported is no longer possible. 


CONSUMPTION AND USES 


Apparent consumption.—Owing to the change in classification of 
see Weal containing tungsten, it is no longer possible to make a reason- 
ably accurate estimate of apparent domestic consumption. 

ses.—The Pos uses of tungsten are in the manufacture of 
high-speed tool steels, cemented tungsten carbides, stellites, and 
electric light and radio-tube filaments; in the preparation of various 
chemicals, such as pigments; and in the tanning of white leather. 
Detailed discussion of these uses may be found in previous chapters 
of the Minerals Yearbook. Reference is also made to the recently 
revised reference book covering the production, metallurgy, properties, 
and applications of tungsten by Smithells '* and to the chapter on 
tungsten by W. P. Sykes in Modern Uses of Nonferrous Metals, 
A. I. M. E. Series, 1935 (pp. 376-388). A recent development that 
offers promise of new outlets for the metal is the electrodeposition of 
tungsten with other metals in binary, ternary, and even quaternary 
combinations.” 

WORLD PRODUCTION 


Virtually all the important eee countries have shared in the 
increased demand for tungsten during the past 3 years. 


World production of tungsten ore, 1932-36, by countries, in metric tons of concentrates 
containing 60 percent WO; 


[Compiled by M. T. Latus] 


Country ! 1933 1934 1935 1936 
North America: 
Tah a Ce a woe sects A WEN ris ieee 
United States. ........................ 812 1, 859 2, 173 2, 370 
812 1, 939 2, 227 2, 427 
South America: 
Re TEE —— Q1 hace 392 (1) (3 
Bolivia DEE 240 794 1, 423 (3) 
Perü.locl 2022245 EE EE 12 37 ( 
240 1, 198 1, 460 (7) 
Europe: 
Germany (Saxony)....................].- Lou loco gt se (2) 
Great Britain (Cornwall) 12 256 (3 
Portügaāal 6 bas eee ates 358 610 1, 140 1, 367 
DAN ses esos beens EE 46 49 (?) (3) 
416 883 1, 396 (2) 


o —— ee | ets | e | aee R 
SS | ee | es | E 


1 In addition to the countries listed, tungsten ore is produced in the U. 8. S. R. (Russia), but no data of 
production are available for the period under discussion. 

2 Data not available. 

3 Exports. 


1! Smithells, Colin J., Tungsten: 2d ed., D. van Nostrand Co., New York, 1936, 272 PP: 
1% Tungsten Electrodeposit Corporation, Electrodeposition of Tungsten with Other Metals: Pampbhlet, 
Washington, D. C., July 11, 1936; Steel, Mar. 9, 1936, p. 40. 
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World production of tungsten ore, 1932-36, by countries, in metric tons of concentrates 
containing 60 percent WO;— Continued 


[Compiled by M. T. Latus] 


Country 1932 1933 1934 1935 1936 
Asia: 
Child. E 34525232 cA nOD d 2, 240 6, 000 5, 099 7, 998 7, 638 
Chosen..... BOR, 62 144 399 949 (?) 
India. British (Burma).. PRX DER 2, 220 3, 056 3, 913 4,527 (2) 
Indochina (Tonkin)................ .. 247 250 - 300 417 (3) 
LAVADO out cos Joe AE es ce eees 22 31 70 96 (2) 
Malay States: 
Federated Malay States........... TR 1, 188 1, 921 1, 720 (3) 
Unfederated Malay States......... 175 91 90 315 (2) 
NATI A ononon ] l (2) 
AA A AAA A 36 82 (2) 
5, 350 10, 760 11, 829 16, 105 (2) 
Africa: 
A A A A AE "d Wistar Leave eas § 16 (2) 
Southern Rhodcesia.................... 14 33 117 26 88 
South-West Africa.__.....-.-.-2.---- | eee eee 3 18 53 46 
Tanganyika Territory oic eese reserare ese lasted 5 (2) 
Union of South Africa..........-.....-)-.--.-...-.-]--- ERE AA 9 46 
14 36 140 109 (2) 
Oceania: 
Australia: 
New South Wales................. 27 (4) 59 63 (?) 
Northern Territory................ 15 13 8Y 141 (2) 
Queensland....................... 8 14 41 27 (5) 
AO rz . 123 230 275 (2) 
New Zealand ?..............--2.--.... 9 19 39 61 (2) 
59 169 458 567 (2) 
6,500 |. 12,400. | 16, 400 | 321,900 (2) 


PE not available. 
4 po deer 1 ton. 
i Exclusive of Argentina and Spain. 

Argentina.—Shipments during the past 2 years have amounted 
annually to about 350 tons of concentrates (chiefly wolframite) 
assaying about 70 percent WO;; production has come from deposits 
controlled by American capital.” 

China.—Exports officially recorded totaled 7,638 metric tons of 
equivalent 60-percent WO; concentrates in 1936 compared with 7,998 
tons in 1935. The outstanding feature in the Chinese tungsten trade 
in 1936 was the development of a central monopoly, the Nanking 
Tungsten Bureau, functioning under the National Resources Com- 
mission of the Nanking Government, which apparently assumed 
effective control of all Chinese sources of tungsten. Other provincial 
monopolies, such as the Kiangsi Wolfram Mining Bureau and the 
Canton Monopoly, which had functioned independently during the 

ast few years, were either abolished or made subsidiary to the central 
Pues This change was effected in about midyear. Troop move- 
ments caused a brief cessation of production in southern Kiangsi late 
in July, but output was resumed in August. Local prices slumped 
severe y during July—October, following rapid liquidation of stocks by 
the local monopoly, but with gradual depletion of speculators' stocks 
and effective control by the new monopoly prices gradually recovered, 
and at the close of the year the market was firm. 


20 U.S. Bureau of Mines, Mineral Trade Notes: Nov. 20, 1936, p. 16. 
153336—-37 43 
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Hong Kong.—An important development in Hong Kong was the 
granting by the Hong Kong Government of a concession of some 540 
acres near Needle Hill, in the New Territories, to Marsman & Co., 
eg Manila, for the exploitation of tungsten deposits believed to exist 
there. 

India, British.—The entire production comes from Burma, princi- 
pally from the Hermingyi mine, near Tavoy, and the Mawchi mine, in 
the southern part of KarenniState. Exports of mixed tin and wolfram 
concentrates during 1936 were 8,553 metric tons, compared with 7,600 
tons in 1935; most of these shipments went to the United Kingdom. 
Construction of & new direct motor route between the Mawchi mine 
&nd the main railway at Toungoo was completed and opened for traffic 
late in 1936; it is expected to permit substantial savings in transport 
charges. Prospecting on the company lease east of the present mine 
workings has revealed a large area of mineralized granite weathered 
so thoroughly and deeply that it can probably be worked at an 
extremely low cost by ee or other a surface methods.” 

Malay States. —Exploration work at the Kramat Pulai mine, the 
main source of tungsten (principally scheelite) concentrates in this 
area, eh parens proved disappointing, since it was reported ” that 
the total ore located up to midyear would only suffice to keep the 
mill running some 21 months. Exports, almost entirely scheelite, 
totaled 1,395 metric tons in 1936, almost identical with 1935. 

Southern Rhodesia.—Development work by St. Swithin’s Ores & 
Metals, Ltd., on its Tshontanda wolframite operation has warranted 
the erection of & plant to treat 120 tons & day; construction was 
started late in 1936. Additional claims containing tungsten have 
been staked by the company along a belt over 40 miles long. Pro- 
duction totaled 88 metric tons in 1936 compared with 26 tons in 1935. 

U. S. S. R. (Russia).—T wo discoveries of tungsten were reported 
in Kasakstan—one in the Chingis-Tow Mountains near Karkaralinsk 
and the other in the Akchetow Mountains about 140 kilometers north- 
east of the new copper works on Balkash Lake and 80 kilometers from 
the Turkestan-Siberian Railway.” Development work proceeded on 
& scheelite deposit in the Shirin-raion (Kasakstan), where a shaft was 
sunk and an experimental mill constructed.?5 


VANADIUM 


Recovery of the vanadium industry was in full swing in 1936, 
following the severe depression drop which resulted in virtually com- 
plete cessation of world output during 1933 and 1934. Production in 
the United States, now centering around vanadium recovery in 
complex ores from Arizona, in carnotites from Colorado and Utah, 
and in vanadium ore from Colorado and Arizona, increased con- 
siderably in 1936 but was still inadequate to meet domestic require- 
ments. Imports from Peru therefore supplemented domestic supplies 
by 1,867 short tons of concentrates containing 171 short tons of 
vanadium in 1936 compared with 476 short tons of concentrates con- 
taining 47 tons of vanadium in 1935. Following extensive develop- 
ment work and installation of new milling equipment in 1936 by the 


2 U. 8. Bureau of Mines, Mineral Trade Notes: Nov. 20, 1936, p. 14. 


22 Metal Bulletin (London), July 21, 1936, P. 15. 
33 South African Mining and Engineering Journal, June 6, 1936, p. 478. 
* Metal Bulletin ( London), Nov. 17, 1936, p. 14 


23 U. 8. Bureau of Foreign and Domestic Commerce, Russian Economie Notes: Nov. 30, 1936, p. 11. 
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United States Vanadium Corporation at Uravan, Colo. (near the old 
Paradox Valley carnotite operations), and by the International 
Vanadium Corporation near Dripping Springs, Ariz., forthcoming 
production from these operations wil go a long way toward making 
the United States self-sufficient in this important ferro-alloy mineral. 

Steady operations were resumed by the Vanadium Corporation of 
America at its Minasragra mine in Peru and also by the South-West 
Africa Co., Ltd., at its Abenab mine in South-West Africa; both mines 
were reopened late in 19035, so that production outside the United 
Stated totaled 912 metric tons of vanadium in concentrates in 1936 
compared with 416 tons in 1935. 

According to verbal advice from C. Rees, vice president, Vanadium 
Corporation of America, some 50,000 pounds of VO, are recovered 
annually from boiler and stack soot of ships burning Venezuela and 
Mexican oil for fuel. Until recently, much of this was recovered and 
marketed by various contractors on the east coast of the United 
States who cleaned the boilers of these ships during their calls here, 
but apparently much of this business is now being done in Europe. 
The soot runs anywhere from 2 to 34 percent V;O,, the richer recov- 
eries being made by tankers operating in and near Maracaibo Lake, 
Venezuela. Soot from Mexican oil averages around 6 percent V:0;. 

Purely nominal quotations for vanadium ore were unchanged 
through 1936 at 27% cents per pound of contained VO, 


Salient statistics of the vanadium industry in the United States, 1935-36 
1935 1936 
Quantity Value Quantity Value 


— —— | ——'—Á—X | —— | —9 


Production: 


Carnotite ores !__.._...-..-.-..-.------ short tons.. 1, 145 $56, 223 1, 439 $73, 881 
Vanadium contained. . ............... pounds.. 50, 776 3) 52, 695 (n 
Vanadium and complex ores. .......... short tons.. (3) 3) 74, 299 6 
zs adiu contained. ................ pounds.. Q) 1) 86, 817 3) 
porta: 
Vanadium ores........................- short tons.. 47 40, 070 1, 867 155, 730 
Vanadium contained. ................ pounds.. 04,080 |...........- 342, 720 |............ 


1 Also contained radium and uranium as follows: Radium-—1935, 3,329 milligrams; 1936, 2,716 milligrams; 
uranium—1935, 22,009 pounds; 1936, 17,961 pounds. 

3 Figures not available. 

3 Bureau of Mines not at liberty to publish figures. 


DOMESTIC PRODUCTION 


Production in the United States of vanadium contained in all types 
of ores from which it was recovered totaled 139,512 pounds in 1936. 
The Bureau is not at liberty to publish total figures for 1935. 

Arizona.—Continuous operations were carried on at the properties 
of the Molybdenum Gold Mining Co. and the Mammoth-St. Anthony, 
Ltd., near Mammoth, where complex ores containing recoverable 
values in gold, silver, lead, molybdenum, and vanadium are treated 
in a flotation mill operated by the former company. Clemmer and 
Cooke * presented results of cooperative work between the United 
States Bureau of Mines, the Missouri School of Mines and Metallurgy, 
and the Mammoth-St. Anthony, leading to successful flotation of 
these complex ores. 


* Clemmer, J. B., and Cooke, 8. R. B., Flotation of Complex Molybdenum-Vanadium Ores from Mam- 
moth, Ariz.: Rept. of Investigations 3333, Bureau of Mines, 1937, pp. 21-38. 
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Colorado and Utah.—The production of vanadium in carnotite 
mined in scattered localities through western Colorado and south- 
eastern Utah amounted to 52,695 pounds in 1936 compared with 
50,776 pounds in 1935. Reports cite construction of small 25-ton 
mills to treat low-grade carnotites by Utah Vanadium Corporation 
at Cedar, Colo., and the Rare Metals, Inc., near Moab, Utah. 

The United States Vanadium Corporation completed construction 
of a 125-ton mill and roasting plant, together with an office building 
and model town to house about 125 men at Uravan, Colo., and pro- 
duction was started late in 1936. Extensive deposits of low-grade 
vanadium ore left behind in the old carnotite operations in the Para- 
dox Valley area, together with waste dumps of vanadium-bearing 
material, constitute an important reserve to maintain operations 
here for many years. 


USES 


The principal use of vanadium is in making special alloy steels and 
irons, and minor amounts are employed in the form of ammonia 
meta-vanadate as a catalyst in the manufacture of sulphuric acid. 
Further details concerning its use may be found in former reports of 
this series in Minerals Yearbook, in the A. I. M. E. series, Modern 
Uses of Nonferrous Metals (pp. 213-216), and in the pamphlet, 
Vancoram Ferro-Alloys, issued by the Vanadium Corporation of 
America in 1936. 

WORLD PRODUCTION 


Aside from resumption of steady operations at the Minasragra 
mine in Peru and the Abenab mine in South-West Africa, there are 
no important foreign developments to cite. Production at the latter 
operation was increased steadily in 1936, until late in the year it 
amounted to about 450 long tons of concentrates averaging 19.75 
percent V¿0; per month, all of which is exported. World production 
is shown in the following table: 


World production of vanadium in ores and concentrates, 1932-36, in metric tons 
[Compiled by R. B. Miller] 


Country 1932 1933 1934 1935 1936 
Northern Rhodesia... 2-2 ee teen ee. 307 36 3 173 204 
CP PP OA AE E, E EE 1 133 67 161 
South-West Africa.......... c. cllc s 02... ee eee 305 18 Y 176 547 
United States. EE 215 2 (2) (2) 63 


1 Shipments from stock. 
2 Bureau of Mines not at liberty to publish figures. 
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Activity in the bauxite and aluminum industries of the United 
States returned to predepression levels in 1936. Bauxite production 
was the largest since 1928, and the aluminum output was less than 2 
percent below the peak production of 1930. Apparent consumption 
of bauxite and primary aluminum showed large increases over 1935 
and approached all-time peaks. There was a slight decline in the 
average value of bauxite sold by producers, but the quoted price of 
&luminum was unchanged. Producers! stocks again were reduced 
substantially during the year. 

Outside ihe United States, production and consumption of bauxite 
and aluminum in 1936 exceeded all previous records. Germany was 
the outstanding aluminum producer abroad, having increased its 
output 37 percent above that in 1935. Activity in the foreign indus- 
try was due primarily to armament and nationalistic programs, al- 
though recovery in general industrial activity and new uses also were 
important factors. Construction of several new plants and additions 
to old plants were completed or begun during 1936. 


Salient statistics of the bauxite and aluminum industries in the United States, 1929 


and 1936-36 
1929 1935 1936 
Bauxite: 
Production | 2.2.66 illit "€ long tons.. 365, 777 233, 912 372. 005 
MBIUS EECH $2, 265, 638 $1, 556, 595 $2, 198. 523 
Average per ton... $6. 19 $6. 65 $5. 91 
DOTES. EE long tons.. 380, 812 199, 959 322, 7 
Exports (including concentrates)..................... do.... 133, 551 82, 491 84, 471 
World production............-....--..--------------- do.... 2, 115, 000 1, 716, 000 1 2, 559, 000 
Aluminum: 
Primary production. ........................... short tons. ! 113, 987 59, 648 112, 465 
blieb I HMM EE .| $51, 864, 000 $22, 070, 000 $41, 612, 000 
Quoted price per pound ............................. cents. . 23.9 20. 5 20.5 
Secondary production... short tons. - 48, 400 51, 400 51, 500 
o ee ee odes ee Ne a te $10, 860, 009 $4, 279, 014 $5, 181, 264 
EXDORS.— e Sono eet ee ee hse Du Det $7, 971, 085 $2, 067, 230 $1, 609, 328 
World production....... ....................... short tons.. 312, 300 285, 800 394, 200 
1 Estimated. 


? Revised figure. 
3 New York: 1929, virgin metal 98-99 percent pure; 1935-36, 99 percent plus pure virgin ingot. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 665 
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BAUXITE 
PRODUCTION 


Arkansas accounted for 95 percent of the total quantity of bauxite 
mined in the United States in 1936. Nine underground and open- 
pit mines near Bauxite in Saline County furnished much of Arkansas’ 
output, and the rest came from five properties near Sweet Home, 
Pulaski County. Alabama and Georgia contributed the remaining 
5 percent of domestic production. ‘There were two producers in 
Alabama at Eufaula, Barbour County, and three in Georgia—two 
e Andersonville, Sumter County, and one at Kingston, Bartow 

ounty. 


Bauxite of domestic origin shipped in 1932-36 


Alabama and Georgia Arkansas Total 
Y ear 
Lom tons | VERE | Long tons | Vlas] Lane tons (EL 
1932. ENEE 6, 570 $40, 471 89, 770 $507, 697 96, 349 $548, 168 
1 neuian asi eas ae 11, 987 69, 541 142, 179 853, 718 154, 176 923, 259 
lr GER 12, 074 71,991 145, 764 1, 057, 062 157, 838 1, 129, 053 
oed KS a tate cl. 14, 121 91, 293 219, 791 1, 465, 302 233, 912 1, 556, 595 
1038. 2o O ust 17, 002 109, 327 2, 089, 196 2, 198, 523 


Bauzile producers in the United States in 1936 


American Cyanamid & Chemical Corporation, 30 Rockefeller Plaza, New 
York, N. Y.— Rauch shaft mine, Pulaski County, Ark., and Hatton shaft mine, 
Sumter County, Ga. 

Arkansas Bauxite Corporation, Bauxite, Ark. (mining by West Bauxite Mining 
Co.)—Standard shaft mine, Saline County, Ark. 

Crouch Mining Co., Inc., P. O. Box 35, Bridge Station, Niagara Fa'ls, N. Y.— 
England shaft mine, Pulaski County, Ark. l 

ixie Bauxite Co., Inc., Sweet Home, Ark.—Dixie No. 2 shaft mine, Pulaski 
County, Ark. 
Benjamin Easterlin, Americus, Ga.— Easterlin open-pit mine, Sumter County, 


a. 

Charles Lennig & Co., Inc., 222 West Washington Square, Philadelphia, 
Pa.—Lennig open-pit mine, Barbour County, Ala. 

Pulaski Bauxite Co., 301 Southern Building, Little Rock, Ark.— Pulaski 
open-pit mine, Pulaski County, Ark. 

Republic Mining & Manufacturing Co, 230 Park Avenue, New York, N. Y.— 
Davis and Crosscut No. 23 shaft mines, open-pit mines in secs. 14, 15 (area B), 
and 23, and Maud Nos. 1, 2, and 3, Saline County, Ark.; Sweethome open-pit 
m Ga In Pulaski County, Ark.; and Eufaula open-pit mine, Barbour 

ounty, f 

Southern Minerals, Inc., 302 Standard Building, Atlanta, Ga.—A new producer 
at Kingston, Bartow County, Ga. 


The bauxite in Saline and Pulaski Counties, Ark., is the result of 
superficial alteration of nepheline syenite. Bramlette’s ? investiga- 
tion, which included the drilling of test holes and some surface map- 
ping, shows that large quantities of nonmerchantable bauxite occur 
between two areas of syenite. Although a blanket of bauxite may 
have formed upon the syenite projecting above the contact of the 
Midway and Wilcox groups of the Eocene, the syenite occurring below 
this geological horizon is little altered and is not accompanied by 
bauxıte. Bramlette’s report gives detailed information on the 
occurrence of the bauxite as well as the possibility of more extensive 
reserves in undiscovered deposits. 


? Bramilette, M. N., Geology of the Arkansas Bauxite Region: Arkansas Geol. Survey Inf. Circ. 8, 1936, 
08 pp. 
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The other principal bauxite occurrences in the United States are in 
southeastern and northeastern Alabama and in central and north- 
western Georgia. The Chattanooga district of Tennessee has not 
produced bauxite since 1928, and the low-grade deposits in north- 
central Mee pel have not been worked commercially. The alunites 
in Utah and other States and possibly the leucites of Wyoming must 
also be considered in any study of aluminum ore reserves. 


CONSUMPTION BY INDUSTRIES 


Bauxite is used in the manufacture of aluminum, chemicals, abra- 
sives, cements, and refractories. The following table shows the ship- 
ments of domestic bauxite for these purposes during the past 5 years. 


industries, in long tons 


Domestic bauxite shipped by producers in the United States, 1932-86, by consuming 


1 Small quantity of bauxite shipped to makers of refractories probably included under Abrasive. 


Aluminum.—The aluminum industry consumed 57 percent of the 
domestic bauxite production in 1936. All bauxite used in the manu- 
facture of aluminum is shipped to East St. Louis; here both Arkansas 
and South American bauxites are refined to alumina, which is shipped 
to aluminum-reduction plants in carload lots. Of the aluminum pro- 
duced in 1936, about half was derived from domestic bauxite and 
half from imported South American bauxite. Some alumina is 
exported to Canada and Norway for reduction purposes, and a small 
portion is consumed in other uses. 

Although alunite, leucite, and high-alumina shales and clays have 
been employed to produce aluminum, bauxite at present is the onl 
commercial ore. Japan is experiencing difficulty in producing a verd 
quani aluminum from alunite and Manchurian shales, and the 

urelia plant in Italy failed in its first attempt to make commercial 
metal from leucite. Although Germany can produce aluminum from 
its rich clay deposits in Saxony, the process is by no means economical. 
Bauxite is paramount not only for its high content of alumina but 
also its low content of silica. Silica is undesirable because it is soluble 
in the hot, alkaline solutions by means of which alumina (AI,Q;) is 
extracted most easily from ores. In making alumina in the United 
States by the Bayer process, a silica content up to 7 percent is per- 
mitted. The typical bauxite contains 55 to 65 percent alumina, 2 
to 5 percent silica, 1 to 25 percent ferric oxide, 1 to 3 percent titanium 
dioxide, and 10 to 30 percent combined water. United States bauxites 
probably average 58 percent alumina and 5 to 6 percent silica. Ap- 
proximately 2 tons of bauxite are required to make 1 ton of alumina, 
and 2 tons of alumina are required to make 1 ton of aluminum. 
Cheap electrical power is necessary to reduce alumina to metallic 
aluminum. To make 1 ton of aluminum it is said that 24,000 kilowatt- 
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hours of electricity, 22,000 cubic feet of natural gas, and 9 tons of raw 
materials (including bauxite, coal, soda ash, limestone, fluorspar, 
cryolite, petroleum coke, pitch, and other materials) are required. 

Chemical.—In 1936, manufacturers of aluminum salts consumed 
170,561 long tons of domestic and foreign bauxite, an increase of 32 
percent over 1935. "The average cost of this material at consumers' 
plants was $10.99 per ton. This tonnage included 20 percent of the 
total domestic shipments. In addition to bauxite, aluminum-salts 
manufacturers used 859 short tons of aluminum metal in 1936. 

The following tables, which show the quantity of aluminum salts 
produced in recent years, do not include alumina made as a preliminary 
step in the manufacture of aluminum. 


Aluminum salts produced in the United States, 1935-36 


1935 +. 1936 
SE Number of Number of 
umber o umber o 
producers Short tons producers Short tons 
Alum: 
pd Au PERMOTI NOCET DECRE $ 5, 121 6 5, 610 
A eee e aaa a aE 3 3 5 
MOV A IO Leu Eet 1 2, 685 { E Coke pa EEN 
Sodium-aluminum sulphate... ccoo 3 18, 216 (1) (1) 
Aluminum chloride: 
Find. EE EUREN RT CEDE 5 1,302 5 1, 721 
A A A a a d 2 { 2 
ANNVd OUS A A a a a a aA E 4 } 4, 936 4 } 5, 465 
Aluminum sulphate: 
Commercial............... EE 22 346, 177 23 384, 782 
A A EE 7 17, 806 7 16, 053 
Other aluminum salts and hydrate..... oc... 6 2 22, 313 8 46, 236 
e (IERT ONE 462, 937 


! Included under “Other aluminum salts and hydrate." 
? Revised figures. 


Aluminum salts of domestic origin shipped in 1935—36 


Salt Nunn- Value Num- Value 
ber of Short (=== DT of | Short 
ship- tons ship- tons T 
pers Total ps pers Total A 
Alum 
Poe FAC PER Eet 5 4, 904 $264, 861 $54 5 5, 763 $30, 21 $53 
otash. Lo 3 3 2, 852 159, 
diens ies 3] zzs8| 152945 el osse A NL 
Sodium - aluminum sul- 
DIG. iir ec Leodii 3 18, 067 1, 038, 463 57 O) (1) (0) AN GE 
Aluminum chloride: 

AIG ucc piv ls 5 1, 322 65, 474 50 5 1, 733 80, 876 47 
Crystal................ 3 SAU 80, 997 97 3 753 70, 544 94 
Anhydrous............ 4 4, 424 477,511 108 4 | 5,020 587, 743 117 

Aluminum sulphate: 
Commercial: 
General... 12 336, 474 6, 906, 235 21 13 ¡376,839 7,727,472 21 
Municipal......... 10 10, 511 166, 153 16 10 | 11,331 180, 084 16 
Iron-free.. ............ 7 17, 008 555, 674 32 7 | 16, 182 527, 850 33 
Other aluminum salts 
and hydrate. 26 | 321,864 | 21,467,515 |... 28 | 45,429 | 2,924, 643 |........ 
ESETE 3 418,221 311,175, 831 |......-..........465,912 | 12, 562, 060 |........ 


9 


1 Included under '* Other sluminum salts and hydrate. 

2 1935: 5 producers of alumina and 4 producers of sodium aluminate; 1936: 5 producers of alumina, 5 pro- 
ducers of sodium aluminate, and 2 producers of sodium-aluminum sulphate. 

3 Revised figures. 
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Aluminum salts shipped in, imported into, and exported from the United States, 


1932—36 
: e Exports (aluminum 
! Domestic shipments Imports sulphate) ! 

Year w— —————— —P— ————P— EE 

Short tons Value Short tons Value Short tons Value 
1039 EE 320, 016 | $8, 113, 437 1, 505 $65, 859 21, 550 $402, 954 
IUS. EE 370, 879 9, 355, 698 1, 094 51, 490 28, 270 543, 945 
1 ee od Gate etal E $73, 330 9, 630, 464 726 38, 620 30, 881 594, 440 
1935.5 2:2: et wee eee eb 3 418, 221 |211, 175,831 1, 499 76,316 33, U91 685, 347 


T awk MD UA PAP PONTI 465,912 | 12. 562, 000 2, 238 62, 226 95, 7 578, 001 


! Also “other aluminum compounds” as follows: 1932, 326 short tons, valued at $58,759; 1933, 428 tons, 
$70,011; 1934, 488 tons, $93,440; 1935, 691 tons, $126,435; 1936, 1,453 tons, $250, 262, 
1 Revised figures. 

Aluminum sulphate, usually prepared by the digestion of bauxite 
in sulphuric acid, is used principally in water purification, in paper 
making, and as a mordant in dyeing. Aluminum chloride is used in 
carbonizing wool and in the refining of petroleum. The many uses 
of sodium-aluminum sulphate and the alums are given by Umhau.? 

Activated alumina, a partly dehydrated aluminum trihydrate, is 
used as a commercial adsorbent in dehumidification and air condition- 
ing, in the adsorption of gases and vapors, in the removal of water from 
liquids, in the adsorption of substances in true or colloidal solution, as 
a filtering medium, and as a catalyst or catalyst carrier. Aluminum 
monohydrate D (Al;0,.H;O), characterized by very low bulk density 
and small particle size, is used in the insulation of high-temperature 
operations. Crude alumina, left as tailings from the World War 
treatment of Marysvale (Utah) alunite for its potash content, is now 
sold by the Mineral Products Corporation to copper smelters and 
refiners for use as a mold wash in casting anode bars. This produc- 
tion, however, is not included in the aluminum-salts statistics. 

Abrasive.—The abrasive industry consumed 23 percent of the 1936 
domestic production of bauxite. Some of the bauxite exported from 
Arkansas to Canada is used in artificial abrasives. Much of the so- 
called emery paper and polishing compounds and various types of 
grinding wheels and whetstones are made of fused bauxite. 

Cement and refractory.—The cement and refractory industries con- 
sumed less than 1 percent of the bauxite produced in the United States 
during 1936. However, a small quantity of bauxite sold to makers of 
refractories is probably credited to the abrasive industry. Alumina- 
cement manufacturers require a bauxite with less than 2 percent silica 
and therefore import most of their requirements, chiefly from Europe. 
Bauxite brick, a high-aluminum refractory, is made from calcined 
bauxite in varying proportions with a bonding material of fireclay, 
sodium silicate, or lime. The use of bauxite in making synthetic 
mullite, an aluminum silicate refractory, has increased the past few 
years. The diasporic (high-alumina) clays produced in central Mis- 
souri supplant bauxite in the manufacture of some refractories. 


Bauxite consumers in the United States in 1936 


Aluminum Ore Co., East St. Louis, Ill. 

American Cyanamid & Chemical Corporation, 30 Rockefeller Plaza, New York, N.Y. 
Atlas Lumnite Cement Co., 208 South La Salle Street, Chicago, Ill. 
Birmingham Water Works Co., Birmingham, Ala. 

Board of Public Utilities, Kansas City, Kans. 

Bogalusa Paper Co., Bogalusa, La. 


3 Umhau, John B., Alums and Aluminum Sulphate: Inf. Circ. 6882, Bur. of Mines, 1936, 32 pp. 
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Brown Co., Berlin, N. H. 

Bureau of Water Supply Baltimore, Md. 

The Carborundum Co., N iagara Falls, N. Y. 

City of Columbus Purification Works, Columbus, Ohio. 

Columbus Water Works, Columbus, Ga. 

Continental Chemical Co., Sand Springs, Okla. 

Dalecarlia Filter Plant, Washington, D. C. 

Davison Chemical Corporation, 8 East Long Street, Columbus, Ohio. 
E. I. du Pont de Nemours & Co., 1007 Market Street, Wilmington, Del. 
Exolon Co., Blasdell, N. Y. 

Federal Abrasives Co., Anniston, Ala. 

General Abrasive Co., Inc., Niagara Falls, N. Y. 

General Chemical Co., 40 Rector Street, New York, N. Y. 

General Refractories Co., 106 South Sixteenth Street, Philadelphia, Pa. 
Gulf Oil Corporation, Gulf Building, Pittsburgh, Pa. 

Harbison- Walker Refractories Co., Pittsburgh, Pa. 

Hercules Powder Co., Wilmington, Del. 

Laclede-Christy Clay Products Co., St. Louis, Mo. 

Charles Lennig & Co., Inc., 222 West Washington Square, Philadelphia, Pa. 
Louisiana Chemical Co., Inc., Bastrop, La. 

Massillon Stone & Fire Brick Co., Massillon, Ohio. 

Merrimac Chemical Co., 148 State Street, Boston, Mass. 

Metropolitan Utilities District, Omaha, Nebr. 

Norton Co., Worcester, Mass. (also N ingara Falls, N. Y.). 

Passaic Valley Water Commission, 141 Ellison Street, Paterson, N. J. 
Pennsylvania Salt Manufacturing Co., Widener Building, Philadelphia, Pa. 
Sacramento Filtration Works, Sacramento, Calif. 

Stauffer Chemical Co., 624 California Street, San Francisco, Calif. 
Vanadium Corporation of America, Bridgeville, Pa. 

Water Department of Kansas City, Kansas City, Mo. 

Westvaco Chlorine Products, Inc., Carteret, N. J. 
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FIGURE 88.— Trends in domestic and world bauxite production compared with United States imports and 
ex ports, 1913-36. 
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PRICES 


The largest consumers of bauxite in the United States own their 
own deposits, and other consumers usually contract in advance for 
their supply of bauxite. The market for new production is small, 
and prices vary widely. Domestic producers reported sales of bauxite 
during 1936 at prices ranging from $4.98 to $11.56 per long ton. The 
average value for Árkansas bauxite was $5.89 per ton, for Alabama 
and Georgia $6.41, and for the United States $5.91. Quoted prices 
for bauxite in 1936, according to Engineering and Mining Journal 
Metal and Mineral Markets, were as follows: Domestic—chemical 
ore, crushed and dried, 55 to 58 percent AlO, and 1.5 to 2.5 percent 
Rech, $6 to $7.50 a long ton f. o. b. Alabama and Arkansas mines; 
foreign—Dalmatian, 50 to 55 percent Al;O, and 1 to 3 percent SiO,, 
$4.50 to $6 per metric ton c. 1. f. Atlantic ports; Istrian, 54 to 57 
percent Al,O, and 3 to 5 percent SiO,, $5.50 to $6; and French, 56 
to 59 percent Al;O, and 2 to 4 percent SiO,, $5.50 to $6.50. 


FOREIGN TRADE 


Bauxite imports in 1936 increased 61 percent while exports gained 
only 2 percent compared with 1935. The 1936 imports originated as 
follows: Surinam, 217,359 long tons; British Guiana, 91,193; Yugo- 
slavia, 7,150; France, 6,985; and British India, 103. 

Bauxite exports do not represent & true comparison to bauxite im- 
ports because they consist chiefly of calcined bauxite and alumina 
instead of crude ore. Of the 1936 exports classified as bauxite and 
other aluminum ores (56,227 long tons total), 56,226 tons went to 
Canada and 1 ton to Trinidad and Tobago; exports classified as 
bauxite concentrates, including alumina (28,244 long tons total), were 
consigned as follows: Canada, 19,681 long tons; Norway, 4,117; 
Italy, 3,739; Sweden, 704; and China, 3. 

The total supply of bauxite, domestic production plus excess of 
imports over exports, totaled 610,324 long tons compared with 
351,380 tons in 1935. 


Bauzite tmported into and exported from the United States, 1932-36 


Exports (including 
bauxite concen- 
trates) 


Exports (including 
bauxite concen- 
trates) 


Imports for con- 


Imports for con- 
sumption 


sumption 


Year A mn 
Long Long , Long Long 
tons Value tons Value tons Value tons Value 
—————— rs po t Do d AA E A Hnc AAA ry] PRE n pu eo c 
1932. ......| 205, 620 |$1, 012, 829 | 28, 474 $1,162, 238 19035....... 199, 059 |$1, 448, 592 | 82, 491 |$2, 191, 167 
1938 149. FAS 899, 696 | 21, 760 615, 688 || 1936....... 322. 700 | 2, 370, 778 | S4, 471 | 2, 322,915 


C: 166, 653 | 1,201, 710 | 51, 115 | 1, 039, 955 


ALUMINUM 


PRODUCTION 


New aluminum produced in the United States during 1936 increased 
89 percent in quantity and value over 1935. Secondary aluminum 
output amounted to 103,000,000 pounds in 1936, only a slight increase 
over 1935, according to J. P. Dunlop of the Bureau of Mines. The 
production of secondary aluminum was equivalent to 46 percent of 
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the primary output in 1936. Of the primary aluminum produced in 
1936, 41 percent was made at Massena, N. Y.; 30 percent at Alcoa, 
Tenn.; 19 percent at Badin, N. C.; and 10 percent at Niagara Falls, 
N. Y. The aluminum-reduction plant at Niagara Falls, closed since 
July 1931, resumed operations in January 1936. 


Aluminum produced in the United States, 1932-36 
Primary metal Secondary metal Primary metal Secondary metal 


Pounds Value Pounds Value! Pounds Value Pounds Value ! 


— |——— |——M Ve ee |——— | —— gg. Ed 


1932. _ 12104, 888, 000; $20, 453, 000/48, 000, 000 $10, 992, 000|| 1935. ' 119, 295, 000/$22, 070, 000| 102,800,000 $19, 018, 000 
1933...| 2 85, 125, 000, 16, 174, 000/67, 000, 000| 15, 343, 000|| 1936.| 224, 929, 000| 41, 612, 000,103,000,000, 19, 055, 000 
1934..| 74,177,000| 14, 094, 000/92, 800, 000; 17, 632, 000 


1 1932-33: Based on average price of 22.9 cents a pound; 1934-36: Based on average price as reported to 
Bureau of Mines. 
? Revised figures. 
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FIGURE 39.—Domestic and world primary aluminum production compared with domestic imports and 
exports of erude and semicrude, apparent consumption, secondary production, and average New York 
quoted price, 1913-30. Price is No. 1 virgin 98-99 percent through 1929, thereafter 99 percent plus virgin 
ingot, as reported by American Metal Market. 


CONSUMPTION 


The following table shows apparent consumption of primary alumi- 
num in the United States from 1929 to 1936, inclusive. As the table 
does not consider fluctuations in producers’ and consumers’ stocks, 
it does not show actual consumption for any given year. During the 
first years of the depression there was a considerable accumulation of 
stocks at producers’ plants. During the past 3 years withdrawals 
from these stocks have been as follows: 1934, 26,079 short tons; 1935, 
27,515 tons; and 1936, 13,279 tons. The addition of these tonnages 
to the apparent consumption shown in the table would more accu- 
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rately reflect actual consumption of primary aluminum during 1934, 
1935, and 1936. 

Virtually &ll secondary metal is consumed as soon as it is gathered 
in the scrap market. From 1929 to 1936 secondary aluminum pro- 
duction was equivalent to 48 percent of the apparent consumption of 
primary metal. 


Aluminum available for consumption in the United States, 1929-36, in short tons 


1929 1930 1931 1932 | 1933 | 1934 | 1935 | 1936 


———— e y L———— 


Primary aluminum: 


LN Te EE i 113, 987/1114, 5191 88, 773! 52, 444 1 42, 563; 37, 089! 59, 6481112, 465 
Imports for consumption ?. ............ 25,440| 12,731| 7,416; 4,092, 7,623| 9, 296) 10, 646 12, 781 
139, 427, 127, 250| 96, 189| 56, 536! 50, 186] 46, 385| 70, 294/125, 246 

EXPO dee ge See 8,516 8,6565, 2,350) 2,218| 2,554. 4,183] 1, iii 803 
Apparent consumption ............. 130, 911) 118, 585 93, 839! 54, 31«| 47, 332, 42, 202| 68, 300 124, 443 
Secondary aluminum production.......... 48, 400| 38, 600| 30, 300, 24, ii 33, 500! 46, 400! 51, 400! 51, 500 


! Revised figures. l 
2 Crude and semicrude, some of which may be secondary aluminum. 


Increased consumption of aluminum in 1936 was due to the general 
improvement in industrial activity, which increased demand in well- 
established uses, as well as to new uses which have been developed, 
particularly in products where strength is a controlling factor. Among 
the latter was the use of aluminum in the construction of an emergency 
bulkhead for a roller-gate dam at Gallipolis, Ohio, where seven 28-ton 
units were installed. The metal was elso used in construction of 
bulkheads for windows at a Pittsburgh store to serve as a protection 
against flood waters. Following the completion of the record-size 
32-cubic-yard shovel dipper over a year ago, aluminum has been used 
in other excavating and loading equipment. Substitution of aluminum 
in cargo buckets has permitted 60 loads to be made per hour from the 
hold of & steamer in place of 40 with old-style equipment. A 25,000- 
pound aluminum zb bucket was developed at Duluth because of its 
resistance to corrosion from sulphur in the sulphur-bearing coal. 
The first aluminum dredge-boom, the longest ever made in any metal, 
was placed in service during the past year. Its total length is 240 feet; 
of this the inner 90 feet is steel and the outer 150 feet aluminum, 
Because the outer end of the boom is so much lighter, a 6-cubic-yard 
bucket was substituted for one with 4-cubic-yard capacity. 

An aluminum bridge-floor svstem was installed on the Stratford 
Avenue Bridge in Bridgeport, Conn. The new marsh buggy for travel 
on land or water, used to prospect oil regions in swamps and bayous, 
is built of this light metal. The brewing industry is now using alum- 
inum tanks for fermentation and storage. Aluminum beer barrels are 
lighter than wood, have & larger capacity, and can be stored in less 
space; the ordinary container weighs 70 pounds empty and holds 
13 gallons, while an aluminum barrel weighs 18 pounds and holds 
15% gallons. Aluminum bottle caps and seals, are employed in great 
quantities. 

The use of aluminum paint as & protective coating has doubled 
since 1929. Three of the largest bridges, besides hundreds of smaller 
ones, were painted with aluminum paint during the past year. The 
three large bridges were: Tri-Borough and George Washington, 
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New York; and the San Francisco-Oakland Bay Bridge, California. 
The latter used more than 50,000 gallons of aluminum paint as the 
final coat. Aluminum foil was ised as insulation in refrigerator cars 
and trucks in 1936. A few of the many other newer uses of aluminum 
include lighting reflectors, license plates, windows for home construc- 
tion, and a new pigment for lithographing packages. 


PRICES 


According to the American Metal Market the average price for 
99-percent-plus pure Kid ingot aluminum, delivered, based on open 
market quotations in New York, remained at 20.50 cents a pound 
throughout 1936. Quotations ranged from 19 to 22 cents, with no 
explanation of the 3-cent spread. On March 1, 1937, the quotation 
was changed to 20 cents for carload lots with Y cent premium for 
smaller lots down to 1 ton, and a 1-cent premium for less than ton 
lots. The increase of 1 cent on minimum quotations was attributed 
to increased costs of production. 


FOREIGN TRADE 


Foreign trade in unmanufactured aluminum in 1936 showed a sub- 
stantial increase in imports and a sharp decline in exports. The 
quantity of crude and semicrude metal imported in 1936 was 20 
percent more than in 1935, whereas exports declined 60 percent. 
Net imports of crude &nd semicrude aluminum accounted for 10 per- 
cent of the apparent consumption of primary metal in 1936. Im- 
ports of aluminum manufactures increased 74 percent in value, and 
exports declined 11 percent. 


Aluminum imported for consumption $n the United States, 1934-36, by classes 
1934 1935 1936 

Class ——— Á—— !————— 

Pounds | Value | Pounds | Value | Pounds | Value 


€ — € M o | m À—ÓááÓÜ—— Mn szet— —— | —M M M—— o eed 


Crude and semicrude: 


Crude form, scrap, alloy, etc.......... 18, 371, 690/f3, 561, 833/21, 075, 683)$3, 645, 704/25, 158, 541 $4, 072, 034 
Plates, sheets, bars, rods, circles, 
squares, @tC........---.------------- 219, 901 62,700 215,552 48,634] 404,030 92, 327 


—— —— H EN EH E E 


me 
ell Ka AN eeh ee M 


Manufactures: 


Leaf (554 by 514 inches)............... (!) 57, 532 (0) 105, 269 (1) 95, 708 
Pow der in leaf (544 by 534 inches)..... (2) 602 (2) 2, 824 (2) 976 
Bronze powder and powdered foil.....| 250,055 96,508) 277,979 99,300;  478,043| 173,7 
Foil less than 0.006 Inch thick......... 504, 415 167, 952 944, 330 293, 094| 1, 879, 389 655, 477 
Table, kitchen, and hospital utensils, 
and other simllar hollow ware....... 96, 688 56, 910 R1, 549 51, 226 71, 509 46, 805 
Other manufactures................... Q) 34, 247 (3) 32, 963 (1) 43, 467 
(3) 413, 841 (3) 584, 676 (3) 1, 016, 303 
Grand total.......-----------+--+--- @)  |4,08,374 @ ‘| 4,279,014 o ‘| 5, 181, 264 


! 1934: 24,905,941 leaves; 1935: 41,208,561 leaves; 1936: 43,260,596 leaves; equivalent in pounds not recorded. 
2 1934: 117,006 leaves; 1935: 644,025 leaves; 1936: 177,916 leaves; equivalent in pounds not recorded. 
3 Quantity not recorded. 
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Aluminum exported from the United States, 1934-36, by classes 


1934 1935 1936 
Class ¿€ AA a dc—————————— 
Pounds Value Pounds Value Pounds Value 


Crude and semicrude: 


Ingots, scrap, and alloys............... 8, 052, 548'$1, 141, 808| 3, 361, 097| $485,940) 953,546) $129, 808 
Plates, sheets, bars, strips, and rods...|  313,009| 107,256; 609,250)  208,432|  652,207| 252,016 
8, 365, 557] 1, 249, 064| 3, 970. 347 694, 372| 1, 605, 753 381, 824 
SSeS SS ees ee AAA SSA SS 
Manufactures: 

Tubes, moldings, castings, and other 
Bhüpes ooo ccs ete se 513,847, 208,307; 949,320) 349,884; 901,584) 318,287 
Table, kitchen, and hospital utensils.. 6) 297, 056 (o 302, 152|  554,961| 301,051 
Other manufactures of aluminum. .... ! 624, 808 1) 720, 822 (1) 608, 166 
(1) 1, 130, 261 (1) 1, 372, 858 (1) 1, 227, 504 
Ke i —— | ZIEL ELEM SS 
Grand total......................... (1) 2, 379, 325 (1) 2, 067, 230 (1) 1, 609, 328 


: ! Quantity not recorded for table, kitchen, and hospital utensils in 1934-35 and for other manufactures in 
TECHNOLOGIC DEVELOPMENTS 


Only minor improvements were made in the metallurgy of aluminum 
in the United States in 1936. In Europe a saving in cost of $4 or 
more per ton of alumina is said to have been accomplished by substi- 
tution of continuous-pressure apparatus for decomposing bauxite with 
alkali in place of the intermittent autoclave method now used in the 
Bayer process.‘ 

he production of aluminum sheet, down to 0.120 inch in thickness, 
by direct rolling from molten aluminum has been announced by the 

own Cork & Seal Co., of Baltimore, by use of the Hazelett mill. 
The sheets will be annealed and rolled to produce aluminum foil for 
use as "spots" in the crown cork. Direct-rolled molten steel is also 
to be developed. The company is also producing hot-dip aluminum- 
coated steel sheet for making crown tops and various containers, 
which is said to be superior to tin plate. 

Many technologic advances have been made in treating aluminum 
against corrosion. One of the principal methods is the application 
of a resistent oxide coating. The Alumilite and Alzak anodizing 
processes for oxide coatings are used chiefly in this country. 

Improvements in welding aluminum and its alloys have been 
recorded by Hoglund.* 

Several recent articles’ describe progress in the manufacture of 
aluminum alloys. 

The United States Bureau of Mines is studying the problem of recov- 
ering potash and alumina from the alunites of the West, principally in 
Utah and within short distances from Boulder Dam. The study, 


t Industrial and Engineering Chemistry, vol. 28, no. 37, Nov. 10, 1936, p. 435. 

5 Lippert, T. W., Direct-Rolled Aluminum: Iron Age, vol. 138, no. 16, Oct. 15, 1936, pp. 26-30, 33, 46. 

* Hoglund, G. O., Advances Made in Welding Aluminum: Iron Age, vol. 137, no. 12, Mar. 19, 1936. 

Y von Zeerleder, Alfred, The Technology of Aluminum and Its Light Alloys (translated into English from 
the second German edition by A. J. Field). 

American Society of Civil Engineers, Structural Application of Steel and Light-Weight Alloys, A Sym- 
posium: Proc., vol. 62, no. 8, pt. 1, October 1936. 

Abstract Bulletin, Aluminium Ltd., Geneva. 

Edwards, J. D., and Zeffries, Zay, Aluminum and Aluminum Alloys: Handbook of Engineering Funda- 
mentals (by Eshbach, Ovid W.), 1938, pt. 11, pp. 58-70. 

American Society for Metals, Metals Handbook, Cleveland, 1936. 

Woldman, N. E., and Dornblatt, A. J., Engineering Alloys: Am. Soc. Metals, Cleveland, 1936. 
. AE Wm. L., Aluminum and Its Alloys: Ind. and Eng. Chem., vol. 28, no. 12, December 1936, pp. 
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which is still in the preliminary stage, has been described by Knicker- 
bocker and Koster.® 

A part of the expansion program of the Aluminum Co. of America 
for 1937 provides for the construction of a large plant at La Fayette, 
Ind., for the manufacture of extruded shapes and tubing. 


WORLD BAUXITE AND ALUMINUM INDUSTRIES 
BAUXITE PRODUCTION 


The estimated 1936 world production of bauxite is 2,600,000 metric 
tons compared with 1,744,000 tons in 1935, an increase of nearly 
50 percent. This large increase in output resulted from the compara- 
tively new production in Netherland India and increased activity in 
all countries, notably Hungary, Yugoslavia, France, United States, 
British Guiana, Surinam, Italy, and Greece. France contributed 29 
percent of the 1935 bauxite output, United States 14 percent, Yugo- 
slavia and Hungary each 12 percent, Italy 10 percent, U. S. S. R. 
(Russia) 8 percent, and British Guiana and Surinam each 6 percent. 


World production oj bauxite, 1932-36, by countries, in metric tons 
[Compiled by M. T. Latus] 


Country 1932 1933 1934 1935 1936 
Australia: 

New South Wales coco loco 333 161 111 (1) 
MAGLOT IE EE BERE 1, 147 681 970 1, 064 (1) 
British Guiana... see EN ERE e EA USE 263,510 | 236,663 | 251,417 |? 113, 290 212, 681 
o A pU a c MU eens 401,430 | 490,500 | 528,400 | 512,800 648, 500 

Gèrman yoce EE 1, 63% 1, 727 6, 8, 547 (1) 
q o uc E ue uitis Eer Guo. Pier (ee 590 diei sos hiat nd ecce 9, 489 (!) 
EIDEN Eden a aA a aS 111, 558 72,425 | 184,991 | 211,079 329, 000 
India, Britis Mics ceo des dudo Suse d Eet e 4, 530 1, 092 18 7, 758 (!) 
EAI PERPE MUR 86, 553 04, S18 131, 266 170, 064 314, 870 
Netherland India......... ....... .. cnc | eee ee] eee eee ee one à () 
Portuguese East Africa... "oen orn AA err 30 (1) 
Rumania................ Pastas ye eee dus dehet dut 612 1, 156 1, 458 1,473 (1) 
Ba sce ae O Sale geg 1, 300 2,500 sca sese (0 IO 
Surinam (Dutch Guiana). o ss s o 126, 513 103, 977 103, 338 112, 682 (1) 
U. S. S. R. (Russia). ENEE 37.400 | 50,600 | 61,000 | 132,000 (!) 
United Kingdom: Northern Ireland... 1,497 709 S8 hoor rassas (1) 
United States... ooo ...... PER T: 97, 895 156, 651 160, 371 237, 666 377,976 
Yugoslavia.............222.22.-. - PETITES 67, 086 80, 855 84, S28 216, 197 292, 174 


1, 003, 000 |1, 095, 000 |1, 315, 000 |1, 744, 000 |? 2, 600, 000 


1 Data not available. 
3 Exports. 
2 Estimate. 


ALUMINUM PRODUCTION 


The world output of aluminum in 1936 was approximately 357,600 
metric tons compared with 259,300 tons in 1935, an increase of 38 
percent. The United States produced 29 percent of the 1936 total, 
Germany 27 percent, U. S. S. R. (Russia) 8 percent, Canada 8 per- 
cent, France 7 percent, United Kingdom 6 percent, Italy 5 percent, 
and Switzerland and Norway each 4 percent. 'The United States 
and Germany showed the largest increases in tonnage. 

! Knickerbocker, R. G., and Koster, J., Electrometallurgical Studies of the Treatment of Alunite: Progress 


Reports —Metallurgical Division, No. 13, Electrometallurgical Investigations: Report of Investigations 
3322, Bureau of Mines, 1936, pp. 30-64. 
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World production of aluminum, 1932-36, by countries, in metric tons 


[Compiled by R. B. Miller] 


Country 1932 1933 1934 1935 1936 
AUSITEIB Ls ceases DU pie t E ad oe be Rm EE Sad 2. 100 2, 000 2, 100 2, 200 1, 300 
LE EE 17, 800 16, 200 15, 800 21, 500 26, 900 
France osis capes e te hee cel mea dde mea tus 14. 100 14, 500 16, 300 22, 000 20, 500 
Een ugeet ME 19, 300 18, 900 37, 200 69, 300 95, 200 
¡ALS EE VE AAA 600 
A ee et se e 13, 400 12, 100 12, 900 15, 100 16, 300 
Japa EPI LP rp saspe 700 4,000 5, 000 
INOP WAY EEN 17, 800 15, 400 15, 300 15, 000 15, 100 
SD S ius Sate Eoo a aaa Soke ae ee Eu d ee wes 1, 200 1, 200 1, 200 1, 200 l 
Sweden- EE aeaa e SE 300 1, 500 (1) 
Switzerland....... .... Sura Er uie d Ariete ere rpm 8, 500 7, 900 8. 100 11, 800 15. 7 
U. S. S. R. (Russia)... co.....-.- lt mikes Ee 1, 000 4. 400 14, 400 25, 500 30, 000 
United Kingdom.......................... . xi didis 10, 200 11, 000 12, 900 15, 200 20, 000 
United 8tates selle. 47,600 | 38,000 | 33,600 | 54,100 | — 102,000 


153,300 | 141. 800 | 170,800 | 259,300 | 357,600 
1 Data not available. Estimate included in total. 


ALUMINUM CONSUMPTION 


World consumption of aluminum in 1935, the latest year for which 
figures are available, has been estimated by Metallgesellschaft at 
307,000 metric tons. The principal consumers and the percentage of 
the total each accounted for were: United States, 28.5; Germany, 
28.3; United Kingdom, 9.3; U. S. S. R. (Russia), 8.1; France, 7.8; 
]taly, 4.9; Japan, 4.1; Switzerland, 2.3; and Canada, 1.7. Europe 
accounted for 64.7 percent of the total world consumption. 


REVIEW BY COUNTRIES 


Australia.—The British Aluminium (Australia) Proprietary, Ltd., 
was recently formed to produce aluminum, with Risdon, Tasmania, 
rumored as the site for the works. "The source of bauxite supply has 
not been determined, but small deposits occur in the Gippsland 
district of Victoria; in the Emmaville, Wingello, and Inverell districts 
of New South Wales; and in Queensland. 

Brazil.—Bauxite occurs in Minas Geraes, Sáo Paulo, Espirito Santo, 
Goyaz, Bahia, and the Para River district, Drazil. Exports of bauxite 
in 1936 were 7,000 metric tons. Of this quantity, the Companhia 
Geral de Minas shipped 4,000 tons from its deposits near Pocos de 
Caldas in Minas Gerges and Sào Paulo to Argentina for the produc- 
tion of aluminum sulphate. Ore from this vicinity runs about 60 

ercent Al;03, 2 percent SiO, and 4 percent Fe,O, Bauxite at 
Deen near Ouro Preto, Minas Geraes, is under exploitation by 
the Companhia Electro-Chimica Brazileira. 

British Guiana.—Much of the ore mined by Demerara Bauxite 
Co., Ltd., in British Guiana is now shipped directly to the new Arvida 
alumina plant of the Aluminum Co. of Canada, Ltd., whereas most of 
it formerly was processed at East St. Louis.? 

Canada.—Bauxite imports into Canada increased from 115,490 
metric tons in 1935 to 155,506 in 1936. Shipments from the United 
2 and the United Kingdom consist largely of calcined bauxite and 
alumina. 


T. Harder, E. C., British Guiana and Its Bauxite Resources: Canadian Inst. Min. and Met., 1936, pp. 739- 


d 
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The increase in bauxite imports is due chiefly to the fact that 
the Aluminum Co. of Canada, Ltd., & subsidiary of Aluminium, Ltd., 
began to convert British Guiana crude bauxite into alumina by the 
Bayer process at its Arvida plant in March 1936. Until the erection 
of this new alumina plant, most of the alumina was imported from the 
United States. Aluminum-reduction works using the Hall process 
are located at Arvida and Shawinigan Falls. The Shawinigan Falls 
reduction plant had been shut down but resumed operations in Au- 
gust 1936. The metal is fabricated at the company plants in Toronto 
and Shawinigan Falls. 

France.—The large bauxite deposits of France are operated by 
French, Swiss, and British interests. The Cie de Products Chimiques 
et Electrométallurgiques Alais, Froges et Camargue (Péchiney) 
operates three alumina and eight aluminum-reduction plants in iho 
Alps and in the Pyrenees, while the Sté. d'Électrochimie, d'Électro- 
métallurgie et des Aciéries Électriques d'Ugine owns one alumina 
and three aluminum-reduction works. The sales organization for 
both companies is the Sté. L'Aluminium Frangais. Construction of a 
new aluminum works is reported at Pond-de-Lescun, Basses-Pyrences, 
by a subsidiary of the Société des Forces Mortrices du Bern.” 

À new process for the electrolytic refining of aluminum was put into 
operation by Péchiney at the St. Jean de Maurienne plant. The 
electrolyte, with & fusion point below 750? C., consists of 23 percent 
aluminum fluoride, 17 percent sodium fluoride, and 60 percent barium 
chloride and is claimed to reduce refractory costs and produce a 
metal with superior electrical conductivity and corrosion resistance.!! 

Exportation of bauxite, alumina, or aluminum from France is con- 
trolled by a Government licensing system. 

Germany.—The aluminum industry of Germany imports its bauxite; 
and in 1936 imports totaled 981,162 metric tons, derived principally 
from Hungary, Yugoslavia, Italy, and Netherland India. The 
German-controlled Bauxite Trust A. G. (Zurich) operates mines in 
ungere Yugoslavia, Italy, and Rumania and thus guarantees a 
supply from these sources. 

In 1936 Germany's aluminum production was exceeded only by 
that of the United States. The German aluminum producers are: 
The State-owned Vereinigte Aluminiumwerke A. G., with plants at 
Hoyerswerda, Grevenbroich, and Toging, Aluminiumwerke G. m. b. 
H. at Bitterfeld in Sachsen, and the Swiss-owned L'Aluminium- 
Industrie A G. (A. I. A. G.) at Rheinfelden in Baden. The Verein- 
igte Aluminiumwerke is to build a new alumina works at Schwandorf, 

avaria, and the A. I. A. G. has doubled alumina production at its 
Martinswerk plant. Coal-steam power supplies current for all the 
reduction works except the Toging and Rheinfelden plants, which 
use hydroelectric power. 

Germany’s spectacular rise in aluminum production and consump- 
tion is due to the rearmament program, with its demand for aircraft, 
automotive vehicles, and ships; its substitution of aluminum for other 
metals in order to become self-sufficient; and the effort to improve 
its foreign-trade balance by exports of aluminum goods. 

Imports of the crude metal declined from 15,247 metric tons in 
1935 to 4,258 in 1936, but exports of semimanufactured and manu- 
factured goods, especially aluminum foil, increased. A new German- 


1. Bureau of Foreign and Domestic Commerce, Foreign Metals and Minerals: Circ. 11, Jan. 29, 1937, p. 
T Queensland Government Mining Journal, vol. 37, no. 438, November, 1936, p. 378. 
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Scandinavian agreement permits Germany to export finished alu- 
minum wares to Norway, Sweden, and Denmark as hitherto but does 
not allow her to increase sales in this market. "The German industry 
wins the right to export unlimited quantities of raw and semifinished 
aluminum, but the Scandinavian industry reserves the expanding 
aluminum-ware market. 

Gold Coast Colony.—Some of the largest and richest bauxite deposits 
lie along the equatorial belt of West Africa, although Africa has not 
as vet ir EA any bauxite. Anderson estimates & reserve of 180 
million tons of good bauxite in the Yenahin district, about 45 miles 
west of Kumasi.? Some of the rich deposits at Mount Supirri in the 
Affoh group near Sefwai-Bekwai carry gold and silver in and beneath 
the laterite capping." Other Gold Coast deposits are at Mount 
Ejuanema near Nkawkaw, Kwahu, and at Nsisreso, Asempanaiye, 
N. W. Sefwi. The ore ranges from 49 to 55 percent ALO;, 0.2 to 2 
percent SiO;, and 13 to 25 percent Reih, 

Other Africa.—Other large bauxite deposits are found in Africa on 
the Lichenya Plateau in Nyasaland and in the Atlas Mountains of 
French Morocco, while deposits are reported in French Guinea, Sierra 
Leone, Tanganyika Territory, Madagascar, and Abyssinia. 

Greece.—Although bauxite shipments totaled only 13,150 metric 
tons in 1935, the completion of mining and shipping improvements 
in Greece will permit an annual exportation of over 100,000 tons. 
The two principal producers are the Bauxites-Parnasse S. A., operat- 
ing on the Pun of the north shore of the Gulf of Corinth, between 
Messolohgui and Thebes, and the Bauxites S. Papassotiriou, working 
a deposit on the Island of Amorgos adjacent to the /Egean Sea. 
Bauxite from the Itea area runs about 60 percent ALO,, 3 percent 
TiO,, 2 percent SiO,, and 22 percent Reih, Open-pit mining and 
the proximity of some of the mines to navigable water enable oper- 
ators to deliver crude bauxite at the docks for $1.03 to $1.60 per long 
ton. The 1936 exports were chiefly to Germany, United Kingdom, 
Japan, and Norway. 

Hungary.—Most of the bauxite output comes from the Gánt deposits 
in western Hungary. Work has started on a new bauxite discovery 
in the Nagyharsány Mountains, Baranya County, southern Hungary. 
Although much of the bauxite is exported, particularly to Germany, 
Hungary has its own aluminum industry capable of supplying domestic 
consumption. Bauxite Industry, Ltd. (Budapest), produces alumina 
at Magyaróvár (Altenburg), and the aluminum-reduction works of 
the Aluminiumwerke Manfred Weiss A. G. (Budapest) is located at 
Csepel. Aluminum output is to be increased and aluminum cables 
and wires are to be produced. 

India (British).—A recent publication describes the possibility of 
producing aluminum in Bombay, India.'* Most of the small output 
heretofore has come from the Jabalpur district, Central Provinces, 
and the Khaira District. 

Italy. —The Istria district produces most of Italy's bauxite output. 
A new deposit was discovered recently in the Aidussina district near 
Gorizia. Large deposits of leucite, as well as some aluminite, occur 
in the old volcanic regions of central Italy. 

12 Anderson, Robert J., World Resources of Aluminum Ore: Mining Mag. (London), vol. 55, no. 6. 
December 1936, GN 329-341. 

13 Cooper, W. G. G., Gold Coast Bauxite: Bull. Imperial Inst., vol. 34, no. 3, July-September 1936, pp. 
331-347; Gold Coast Geol. Survey, Bull. 7, 1936. 


14 Patel, M. S., Possibility of Production of Aluminium in Bombay: Dept. of Industries, Bombay, Bull. 
10, 1936, 27 pp. 
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In 1936 the Italian aluminum industry built additional plants and 
enlarged others. The Montecatini group controls the new alumina 
plant using the Bayer process and another using the Haglund process 
at Porto Marghera, and two aluminum-reduction works, one at Mori, 
which is being enlarged, and a new one at Bolzano. The Swiss-owned 
Società Anonima Veneta Alluminio owns an alumina plant at Bussi, 
and a new oneis under construction at Porto Marghera. Its aluminum- 
reduction works at Porto Marghera, which has accounted for about 
half of the Italian output, is to be enlarged and an aluminum powder 
plant added. "The Canadian-controlled Borgofranco d'Ivrea reduction 
works plans to increase its present annual capacity of 1,500 tons. 
Upon completion of all new construction, Italy's production capacity 
will be 60,000 tons of alumina and 30,000 tons of aluminum. This 
expansion will permit Italy to enlarge its aluminum exports, although 
& Government licensing system controls the exportation of bauxite 
and aluminum and its alloys. 

Japan.—Bauxite is not found in Japan but is imported principally 
from Netherland India and Greece. Attempts are being made to 
produce alumina from Manchurian shale and Korean alunite, but some 
producers have not found this domestic raw material satisfactory and 
are now using imported bauxite. 

Long dependent on foreign sources for aluminum, chiefly from 
Canada, Norway, Switzerland, and France, Japan began to develop its 
own aluminum industry in 1933. Aluminum works, some of which 
are still in the experimental stage and others which are proposed, 
include: The Japan Electric Industry Co.; Japan Aluminium Co. at 
Takao, Formosa; Nichiman Aluminium Co., also called the Japan- 
Manchoukuo Aluminium Co.; Aluminium Manufacturing Co., a sub- 
sidiary of the South Manchuria Railway Co., with a plant proposed 
in the coal fields at Fushun; Sumitomo Metal Industry Co. at Osaka; 
and the Korean Nitrogen Fertilizer Co. at Tumen, Manchuria. 

Much of the domestic product has been considered of poor quality, 
due principally to the use of alunite instead of bauxite for raw material. 
To protect the domestic industry, an increase in the tariff on imported 
aluminum became effective in June 1936. | 

Netherlands.—A proposed aluminum works to be built in the vi- 
cinity of the Limburg coal field would utilize bauxite from the mines 
on the island of Bintang, Netherland India. 

Netherland India.—The islands of Bintang and Batam in the Dutch 
East Indies are becoming large producers of bauxite. Production 
increased to considerably more than 100,000 tons in 1936, compared 
with 9,923 tons in 1935. Exports are chiefly to Germany, Nether- 
lands, and Japan. Exploitation is by the Nederlandsch-Indische 
Bauxiet Exploitatie Maatschappij (subsidiary of the Billiton Tin Co.). 
The deposits are about 12 feet thick, and the ore contains approxi- 
mately 53 percent Al;O;, 2.5 percent S1O;, 13.5 percent Fe,O,, and 1.2 
percent To, 

Norway.—Aluminum-reduction plants owned by British, Canadian, 
and French aluminum interests are located at Eydehavn, Stangfjord, 
Vigeland, Tyssedal, Glomfjord, and Hóyanger, Norway. The Norsk 
Aluminium Co. at Hóyanger, owned jointly by Norwegian interests 
and Aluminium, Ltd.,1s the only concern with a plant to refine bauxite 
into alumina. It uses the Pedersen process and produces about 
14,000 tons of alumina and 4,000 tons of crude iron annually as a 


- 
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byproduct. The other plants import their alumina and export the 
metal produced. 

In 1936 imports of bauxite totaled 24,046 metric tons (32,570 in 
1935) and of alumina 23,019 tons (19,455 in 1935). Norwegian 
exports of crude aluminum aggregated 15,087 tons in 1936, much of 
which went to the United States and Germany. 

Rumania.—Rumania contains large bauxite deposits in the Bihar 
Mountains which are exploited by the Aurum Mining Co. Erection 
of an aluminum works at Targoviste is under consideration. 

Surinam (Dutch Guiana).—Virtually all the bauxite produced by 
the Surinaamsche Bauxite Maatschappij, a subsidiary of the Alumi- 
num Co. of America, at Moengo is shipped to East St. Louis for re- 
fining into alumina. The deposits are 10 to 18 feet thick and contain 
about 59 percent alumina, 2 percent silica, and 6 percent ferric oxide. 

The Dutch Guiana and British. Guiana bauxite deposits, which 
occur along a belt more or less parallel to the coast, are said to extend 
into French Guiana and Brazil and also into Venezuela. 

Suntzerland.—The oldest aluminum-producing company in Europe, 
founded in 1889, is L'Aluminium Industrie-Aktien-Gesellschaft (A. I. 
A. G. or Neuhausen Co.). Its Swiss reduction plants are at Neu- 
hausen, Canton Schaffhausen, and Chippis, Canton Valais. Raw 
materials are supplied by affiliated mines and plants in France, Ger- 
many, Italy, and Rumania. Affiliated aluminum-production works 
are at Rheinfelden, Germany ; Bussi and Porto Marghera, Italy; and 
Lend, Austria. The Fabrique d’Aluminium Martigny, S. A., with 
1,260 tons annual production, is an independent producer at Mar- 
tigny-Bourg, Canton Valais. The A. I. A. G. is one of the chief pro- 
moters of the world aluminum cartel, the Alliance Aluminium Cie. 
(Basel), with which most of the lending world aluminum producers, 
except the United States, are associated. 

United Kingdom. —:The British Aluminium Co., Ltd., and the Alu- 
minium Corporation, Ltd., together produce the aluminum output 
of the United Kingdom. Large quantities of aluminum and aluminum 
alloys are imported from Canada (15,423 metric tons in 1935 and 16,925 
tons in 1936) and smaller amounts from Switzerland and Norway. 

U. S. S. R. (Russia).—Bauxite deposits occur in the Leningrad 
district near Tikhvin, northwestern U. S. S. R., in the Sverdlovsk 
and Chelyabinsk districts of the Ural Mountains, and in the undevel- 
oped Belovo region in western Siberia. "The Ural deposits are larger 
and of better grade (36 to 50 percent alumina and 3.7 to 5.3 percent 
silica) than those at Tikhvin (44 percent alumina and 12 to 15 percent 
silica). Other possible raw material sources are nepheline from Karelia 
(Kola Peninsula) and leucite from Armenia. 

Alumina works include the plants at Volkhov (Svanka), Tikhvin, 
and Neproges (Dnepr or Zaporozhe plant), while another is under 
construction at Kamensk and still another is contemplated at Kan- 
dalaksha in Karelia for the treatment of nepheline. "There is an experi- 
mental alumina plant at Korov-Abad, near Tbilisi (Tiflis). Alu- 
minum-reduction plants include the Svanka and Dnepr, with the 
Kamensk nearing completion and construction reported to commence 
shortly on another in Karelia and later in Perm. Crude artificial 
cryolite is to be made at the Polevskoi plant in the Urals from fluorspar 
obtained from the Chita region of Eastern Siberia. 
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The Russian aluminum industry is due to the Government self- 
sufficiency program and not to economic raw-material resources. 
Much difficulty was experienced by the Aluminium Research Institute 
in working out complicated processes to produce alumina from the 
bauxite, which is low in alumina and high in silica. The long hauls 
of raw materials are being alleviated by the erection of alumina and 
reduction plants near the mines, but shipments of materials over 
long distances will still be necessary to the Dnepr plant in the Ukraine. 

Yugoslana.—Economic grades of bauxite occur at many places in 
Yugoslavia; but most of the output, largely exported, comes from the 
Drnis and Sinj districts of Dalmatia and from the Knez Polje and 
Ygrovac districts near Mostar in Herzegovina. Aluminium A. G. 
(Belgrade) has commenced construction of an aluminum works at 
Jaruga near Sibenik which will have an annual capacity of 1,000 tons 
of aluminum, 
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The mercury industry in the United States in 1936 was characterized 
by a notable increase in demand, partly caused by fears concerning 
future supply; by lower domestic production in the face of a moderate 
rise in price that became substantial in the late months of the year; 
and by a sharp upswing in receipts of metal from foreign countries. 

The continuation of civil strife in Spain, where the principal mer- 
cury reserves of the world are situated, together with increased 
demand for the metal in large mercury-consuming countries of 
Europe that are engaged in record-breaking armament preparations, 
continued to contribute to the tense international situation. The 
termination of the war between Italy and Ethiopia and the removal 
of sanctions against Italy, second in importance as a source of mercury, 
eased the situation somewhat, but it is extremely doubtful that Italy 
could supply the world demand for mercury even temporarily, should 
supplies from Spain be cut off entirely. Despite fears that Spanish 
production would cease, however, large quantities of metal are reported 
to have left that country late in 1936. The Government controlled 
the mines as the year ended, but some shipments were reported to 
have been intercepted by opposing troops. 

Another event of utmost ımportance in the international mercury 
situation was the sudden breaking up of the cartel agreement between 
Spain and Italy. In forecasting this occurrence the Metal Bulletin 
of London ! said: 

The Spanish civil war has also been directly responsible for another event of the 
greatest importance to the quicksilver market, namely the denunciation by the 

aden mines, presumably under Government pressure, of the Cartel agreement 
with Italy as a protest against alleged Italian deliveries of arms to the insurgents. 

The dissolution of the mercury cartel would seem to herald a 
renewal in the not distant future of the keen competitive conditions 
that prevailed prior to its formation and lower prices for the metal, 
barring the destruction of the Almaden mine workings and reduction 
equipment or a lengthy extension of the civil war in Spain. 


1 Metal Bulletin, The Quicksilver Situation: No. 2133, Oct. 20, 1936, p. 8. 683 
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In the United States the maritime strike on the Pacific coast and 
unusually bad weather in the final quarter of 1936 contributed to the 
lack of supplies of domestic mercury at the end of the year in New 
York. In addition, larger amounts of metal were required for placer- 
gold operations in Western States, thus lowering the amount of mer- 
cury available for shipment. Some metal was reported shipped east 
by rail in the last months of the year. 

Imports of mercury in 1936 were considerably more than twice 
those received in 1935, and more than one-half of the quantity im- 
ported entered the country in the last quarter of the year. Increased 
imports, together with a relatively small decline in domestic produc- 
tion, indicated that larger quantities of metal were available for con- 
sumption. Greater consumptive demand only partly explains the 
increased importation of metal during the year, however, as fears 
concerning future supplies are believed to have had an important 
bearing on the size of purchases. The international conditions already 
mentioned led importers to increase their purchases of Italian metal. 
More than one-half of the imports from Spain arrived in the first 
6 months of 1936 whereas imports from Italy increased sharply as the 
year progressed, those in December alone being 41 percent higher 
than the quantity imported in the entire first 6 months of the year. 


Salient statistics of the mercury industry in the United States, 1933-36 
{Flasks of 76 pounds] 


1933 1934 1935 1936 

o Edel EA flasks. . 9, 689 15, 445 17, 518 16, 569 
Number of producing mines... 75 93 90 87 
Average price per flash: 

a AA ege ee ttl Mio et ates $59. 23 $73. 87 $71.99 $79. 92 

Tondon. cues et ta Os odds eee de ols oes te T $41. 64 $56. 15 $60. 74 $64. 33 
Imports for consumption: 

A EE 1, 543, 035 114, 564 593, 904 L 374, 652 

Equivalent flasks...._...20222 202-222-2222 2 20, 315 10, 192 7,815 18, 088 
Apparent new sutnnlv 2-2..-2------ flasks.. 29, 700 25, 400 25, 200 34, 400 

From domestic mines... percent.. 32 60 69 47 
Stocks in warehouses (bonded) at end of year Das Nee) 5, 370 4, 346 3, 582 2, 513 


Prices.—The average quoted price for mercury in New York was 
relatively stationary at approximately $77 a flask for the first 4 
months of the year. The monthly average dropped in May and 
continued downward until the low average of the year, $73.42 a 
flask, was reached in July. Declining receipts of metal from Spain 
and Italy i in the third quarter of the year caused a sharp upswing in 
prices in September, which continued throughout the final quarter of 
the year. Whereas the highest monthly average for the year was 
$90.25 for November and December, little metal was available for 
sale, and trade reports were that $95 or more would be required to 
buy metal in any quantity. There were appreciable differences be- 
tween the prices quoted in London by the cartel agents and those 
asked by independent merchants, although such discrepancies con- 
tinued for only a short time. According to the Metal Bulletin, 
September 8, 1936, Roura & Forgas, the cartel agents at that time, 
stated that the Almaden mines had large stocks at Alicante and also 
at the mines. A large shipment was expected from Spain toward the 
end of September, against which the agents were selling at £12 17s. 
to £12 17s. 6d. ($64.72 to $64.84) a flask. London merchants at the 
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same time were selling from their stocks at £20 to £22 ($100.73 to 
$110.80) per flask. 


Average monthly prices per flask (76 pounds) of mercury at New York and London 
and excess of New York price over London price, 1934-36 


1934 1935 1936 
Excess Excess Excess 
Month GE 2) : 
New | Lon- Gen New | Lon- ls New | Lon- EA 
x ; d 
York! | don? over York! | don over York 1| don! puo 
London London London 
January...... DIEI ENS dene $67.54 | $48.45 | $19.09 | $72. 76 | $58.71 | $14.05 | $76.77 | $64.02 $12.7 
Led i l5 hss ceesed 72.01 53. 14 IN N7 12. 50 58. 48 14. 02 11.00 63.01 13. 99 
March, en et 75. 47 54. 76 20. 71 12. 50 58. 75 13. 75 11.00 64. 10 12. 90 
APTI cones oe ee o5dn 75.93 55. 40 20. 53 72.5) 59. 86 12. 64 76. 73 62. 40 14. 33 
BV GE 75. 58 55.21 20. 37 12. 14 59. 87 12. 27 14.94 61. 51 13. 13 
PUG osc, ae als eee 75. 09 57. 80 17. 20 71. 46 61.93 9. 53 14. 19 62. 05 12. 14 
Jüljuw EEN oue 75. OO 57.19 17.81 70. 54 61. 60 8. 94 73.42 60. 96 12. 46 
AUgUSt. ER 15.00 58. 12 16. $8 69. 00 61. 50 7.5 13.92 61. 57 12. 35 
September................ ..| 74. 56 51.93 16. 63 69. 21 60. 40 8.81 85. 28 64.97 20. 31 
October. 14.00 58. 67 15. 33 71.75 62. 57 9. 18 89. 24 67. 23 22.01 
November. ................ 13. 25 AN 62 14. 66 14. 35 61. 68 12. 67 90. 25 69. 65 20. 60 
December.................. 73. 00 AN 11 14. 89 75.20 63. 58 11. 62 90. 25 69. 94 20. 31 
Average.............. 73. 87 56.15 17. 72 71.99 60. 74 11. 25 79.92 | 64.33 15. 59 


1 Engineering and Mining Journal, New York. 
3 Mining Journal (London) prices in terms of pounds sterling converted to American money by using 
average rates of exchange recorded by the Federal Reserve Board. 

Increased activity was evident at domestic mines in the latter part 
of 1936 as a result of the advance in price. Due to the time required 
to bring even a fully equipped idle mine into production, however, no 
increase in output was noted in 1936; in fact, production actually fell 
off somewhat. Should prices continue at their present levels some 
increase may be looked for in the near future. 

Production at price.—AÀ study of the record of production of do- 
mestic mines from 1910 to the present time brings out two facts 
clearly—increasingly higher prices are required to bring out a given 
production of mercury, and increased output 1s supplied by ores of 
diminishing grades. 

In making this study, mercury index prices were used instead of 
actual quoted prices to reduce to a minimum the factors that would 
tend to distort the conclusions drawn. The mercury index price was 
obtained by dividing the quoted price by the Department of Labor 
wholesale price index for all commodities (1913— 100). For the period 
1910-26 quoted prices for 75-pound flasks were reduced to the equiva- 
lents for 76-pound flasks. 

During the period covered by the table, demands for mercury 
fluctuated widely and prices moved similarly. When prices were 
high, larger proportions of the country’s needs were supplied by metal 
of domestic origin. As the index price returned to a previous level, 
however, less metal was produced than the output when the index 
formerly stood at the same level. Higher prices were necessary to 
bring forth an output similar to former records. There were minor 
disturbances of this trend due (1) to the exploitation of relatively small 
new deposits where higher-grade ores could be treated for a time at. 
lower cost or (2) to the discovery of richer veins in properties already 
productive, but these only temporarily interrupted the major trend. 

Index prices for mercury ranged from $40 to $51 from 1910 to 1914, 
and production from 16,330 to 24,734 flasks. Rapidly increasing 
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prices in 1915 and 1916 culminated in the highest index price for the 
period under discussion—$103.80 in 1916—which resulted in the peak 
output of 35,683 flasks in 1917. In the years 1922-25 the index price 
ranged from $43 to $57, but the resultant outputs varied from only 
6,291 to 9,952 flasks. Increases that carried the price to $89 to $93 
in 1928 to 1930 were sufficient only to bring out the recent high output 
of 24,947 flasks in 1931, about equal to the output of 1912 when the 
index stood at $43. 

As the price increased and higher outputs were made the grade of 
ore declined. From 1913 to 1915 an annual average of 19,011 flasks 
of mercury was produced from ore with a recovered mercury content 
of 0.52 percent. In the years 1916-18, when the peak output in the 
period under discussion was made, the annual average production was 
32,557 flasks, but was won from ores having a recovered tenor of 
only 0.39 percent. The average annual output from 1921 to 1927, 
when output was low, was 8,293 flasks, and the average recovered 
tenor of ore increased to 0.51 percent. The sharply higher production 
of 1928-31, an annual average of 22,013 flasks, came from ores con- 
taining only about 0.31 percent mercury. 

Comparing the 7 years ended in 1936 with the two preceding 10- 
year periods, it is found that the average annual output of 24,188 flasks 
produced in 1910-19 was obtained from ores with a recovered mercury 
content of 0.47 percent, 11,282 flasks for 1920-29 from ores averaging 
0.42 percent, and 16,903 flasks for 1930-36 from ores averaging 0.35 
percent. In recent years virtually all dump material and earth from 
under old reduction plants have been excluded in calculating tenor of 
ores, but fairly substantial quantities were included in some of the 
years prior to 1920. This situation tends to accentuate the trends 
indicated above. 

The average annual domestic consumption of mercury is probably 
25,000 flasks or more. The index price of $93 a flask in 1930 resulted 
in an output of nearly 25,000 flasks in 1931, and nearly 72,000 flasks 
have been produced since 1931. From the preceding discussion it is 
clear that depletion of reserves results in smaller outputs as each 
price cycle returns to a previous level. A conclusion that might be 
drawn from this study is that an index price well above $93 a flask 
(equivalent at the December 1936 average for all commodities to an 
actual price of $112) would be needed to produce the desired amount 
for even 1 year. This price would apparently have to be raised at an 
accelerated rate to continue to draw the needed amount from domestic 
mines for even a limited period of time. 

It is significant that the output of 24,734 flasks of mercury in 1912 
was made by 20 mines, whereas that of 24,947 flasks in 1931 was made 
by 77 mines. In 1912 the two mines that have produced the largest 

uantities of mercury in the United States to date, the famous New 

Imaden and New Idria mines, and two other large properties, the 
Guadalupe mine, Santa Clara County, Calif., and Mercury mine, Nye 
County, Nev., contributed nearly 21,000 flasks to the total for the 
country. In 1931 these mines were either closed down or producing 
at a greatly reduced rate. No new mines have been discovered since 
1912 with sufficient ore reserves to compensate for the loss of output 
from these properties. Consequently, it required a larger number of 
small properties in 1931 to produce—even at higher prices—as much 
mercury as in 1912. 
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Mercury produced in the United States, recovered tenor of ores treated, and average 
prices, 1910-36 


Recovered Average price per flask 
mercury Mercury at New York 
Number of | content of | produced 
mines oros ; os 
treate 6 lbs. 
(percent) Quoted Index 2 
IUIUS unito e a ee ay, 19 0. 63 20, 330 3 $47. 60 $47. 26 
POV bree A A ais ut he 25 . 58 20, 976 3 47.16 50. 71 
1019. 52 e eruta s qu Ei E MR ei 20 . 601 24, 134 3 43. 03 43. 40 
rk A IN A ER 24 . 56 19, 947 3 40. 07 40. 07 
1914 a Oe ee is an di xS 30 . 51 16, 330 3 48. 95 50. 15 
i Ke Es IA tl oa e dE A 39 . 50 20, 756 388.17 88. 52 
A AA AA 66 . 46 29, 538 3127.16 103. 80 
Me ee ee oe A i 61 . 48 35, 683 3 107. 72 64. 00 
TEE 47 . 30 32, 450 3 125. 12 66. 52 
1910 WEE EEN 34 . 42 21, 133 3 93. 38 47. 02 
A A A O 17 . 46 13, 216 3 82. 20 37. 16 
joa RR 11 . 63 , 256 3 46.07 32. 95 
D v PELIS PEE A RR CS RAUS 10 . Al 6, 291 3 59. 74 43. 13 
e oie bos eck oe ewes CM POR EE 14 . 59 7, 833 3 67.39 46.77 
1894 ces Si ire ee eee see ad eee 13 . 50 9, 952 3 70. 69 50.31 
A EE EE 13 .50 9, 053 3 84. 24 56. 80 
1026:.::. 1-112914 EE 17 . 4 7, 641 3 93. 13 64. 99 
RA A sec M Em ees woe ie 26 . dl 11, 128 118. 16 86. 44 
A seccmdte dccem d rsen 54 . 40 17, 870 123. 51 89. 18 
19202 MT LEOTE 63 . 30 23, 682 122. 15 89. 49 
1930... 1 aie cz. te cece esses 75 . 25 21, 553 115. 01 92. 90 
IN o e aute deu as 77 . 33 24, 947 87. 35 83. 51 
(TK NEE 95 .41 12, 022 57. 93 62. 42 
1933 EE 75 41 9, 669 59. 23 62. 74 
ERE fee bree Se Ge es EE 93 .41 15, 445 73. 87 68. 84 
Ire A r aaea aak 90 . A3 17, 518 71. 99 62. 82 
1036 ONES 87 . 99 16, 569 79. 92 69. 02 


1 Prior to 1920 total tonnage treated (partly estimated), including material from old dumps, earth from 
beneath old reduction plants, etc., was used in calculating recovered tenor. From 1920 on old dump ma- 
terials, etc., has been excluded, insofar as possible, and tenor calculated on all available data covering new ore 
treated. From 82 to 98 percent of the tota! mercury production was covered in calculating tenor for 1920-36. 

2 The mercury index price has been calculated for each year by dividing the New York quoted price of 
mercury by the Bureau of Labor Statistics wholesale price index for all commodities (1913—100). 

3 Quoted prices for 75-pound flasks calculated to the equivalents for 76-pound flasks. 

As a result of frequent requests received by the United States 
Bureau of Mines for information on the treatment of mercury ores 
the Metallurgical Division has prepared & report entitled Occurrence 
and Treatment of Mercury Ore at Small Mines. The main theme of 
this report is treatment by furnacing, but concentration, mining of the 
ore, and precautions against mercury poisoning are covered. Copies 
of this report will be available later from the Publications Section, 
United States Bureau of Mines, Interior Building, Washington, D. C. 

Consumplion and uses.—During 1936 ? the General Electric Co. in- 
stalled a mercury boiler, a 1,000-kilowatt mercury turbine, a con- 
denser-boiler making 12,500 pounds of steam per hour at 185 pounds 

ressure, and a 900-kilowatt steam turbine in each of its shops at 

ittsfield and Lynn, Mass. These boilers require 6 pounds of mer- 
cury per kilowatt of capacity, less than is needed for the boilers at 
Schenectady, N. Y., and Kearney, N. J. Design sketches for a 
mercury-steam installation of 44,000-kilowatt capacity employing a 
single drum have been made by General Electric. 
ontinued experimentation with small mercury lights in 1936 was 
reported to have brought satisfactory results. De doeii of 85- 
and 100-watt bulbs, of smaller size but giving as much light as the 
standard filament 200-watt lamp, was reported. A small mercury- 


2 Power Plant Engineering, Mercury in Small Boilers: April 1937, p. 213. 
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break switch, silent in operation and without moving parts, was 
announced by the General Electric Co. and described as follows:? 


The switch consists of two shallow chrome-steel cups, %-in. diameter, sealed 
together with a strip of lead glass to form a hollow compartment. Separating 
the cups is a disk of ceramic material having a small hole located near the edge. 
After assembly, this compartment is evacuated and four grams of mercury are 
inserted. This fills approximately one-quarter of the space. The compartment 
is ier filled with hydrogen at about atmospheric pressure and sealed off by 
welding. 

In the “off” position, the hole in the ceramic disk is above the mercury line. 
At rotation of 20 deg. the switch assumes a position which permits mercury to 
flow through the hole, thus establishing contact between the two chrome-steel 
cups, closing the circuit. 

ydrogen serves as a cooling agent and in quenching the arc. Heating is also 
controlled through a mercury-to-metal contact employing a mil of platinum on 
a tiny plate of steel, welded on the inside of each cup. 


Prospects for increased consumption of mercury in new uses were 
summarized as follows: 


While counting heavily on the demand created by long-established uses, pro- 
ducers are watching hopefully these developments, among others: hardening of 
lead alloys containing alkali earths or metals by addition of quicksilver; substitu- 
tion of quicksilver for tin in production of type-metal allovs; use of the metal in 
plating iron with lead; adaptation of mercury vapor as a high-temperature indus- 
trial heating medium; development of & device using mercury for elimination of 
scale and corrosion in radiators and cooling systems of automotive vehicles; use 
of metallic hair tints containing mercury by the cosmetic field; development of a 
tiny mercury lamp two inches long, thinner than a lead pencil, and emitting a 
200-candlepower glare, which may replace the electric arc in movie projectors and 
is useful also in composing rooms and photographic studios; development of a new 
method of printing that may be a formidable rival of offset lithography, by which 
it is possible to print 200-line screen halftones on heavy-ribbed stock, even on 
sandpaper and textiles. 


Increased quantities of mercury were required in 1936 for gold- 
mining operations in the Western States. 


The following table shows the new supply of mercury in the United 
States, 1927-36: 


Supply of mercury 1n the United States, 1927—36 


[Flasks of 76 pounds] 
Apparent new supply 
Imports for 
Year E consump- TAY From 
tion (flasks) Total domestic | Imported 
(flasks) mines (percent) 
percen 
A TE O 11,128 19, 941 (1) ? 30, 900 35. 5 64.5 
1928 EE 17, 870 14, 562 O) 1 32, 300 54.9 45.1 
1029. 6 o coser Sese ies 23, 082 14, 917 (1) 2 38, 500 61.3 38.7 
0 AA A 21, 553 3, 725 (1) 2 25, 200 85. 2 14.8 
193 Vicks ee Byrn A AN is 24, 947 549 34,984 20, 512 97.3 2.7 
1932 12, 622 3, 886 3214 16, 294 76.2 23.8 
1933 9. 669 20, 315 (1) 2 29, 700 31.6 68. 4 
IK" o 15, 445 10, 192 (1) 2 25, 400 59, 9 40. 1 
1935 17,518 7,815 u 1 25, 200 69. 0 31.0 
1936 16, 569 18, 088 263 34, 400 47.4 52. 6 


1 Not separately classified for 1927-30 and 1933-35. 

3 Estimated by Bureau of Mines. 

3 From a special compilation by the customs statistics section, Bureau of Foreign and Domestic Com- 
merce. 


3 Iron Age, vol. 137, no. 10, Mar. 5, 1936, p. 53. 
1 Business Week, no. 361, Aug. 1, 1936, p. 20. 
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REVIEW BY STATES 


The output of mercury in the United States in 1936 declined 5 
percent from that in 1935 despite increased demand and prices. "The 
decline was not evenly distributed over the country as a whole and 
output in some localities showed rather pronounced improvement. 
In the important producing areas increased output was made in 
Arkansas and Oregon, while production declined in California and 
Texas. The total number of producing properties was relatively 
stationary for the past 3 years, although there were changes in the 
actual mines producing, particularly among the smaller ones. "The 
principal producing mines in 1936 were as follows: Arkansas: Pike 
County—mines of the Mid-Continent Quicksilver Co. and of the 
Mercury Mining Co: California: Lake County—Sulphur Bank, 
Mirabel, and Great Western mines; Napa County—Oat Hill mine; 
San Benito County—New Idria mine (dumps); and San Luis Obispo 
County— Oceanic and Klau mines; Oregon: Jefferson County— 
Horse Heaven mine; Lane County—Black Butte mine; and Malheur 
County—Bretz and Opalite mines; Texas: Brewster County—Chisos 
and Rainbow properties. These properties produced 85 percent of the 
total domestic output of mercury in 1936. 

The sharply increasing price for mercury in the latter part of 1936 
is reported to have resulted in greater activity at producing mines 
and in the opening up of idle properties that formerly had produced. 
One operation that will be watched with particular interest is the 
reopening, under new ownership and management, of the mine work- 
ings of the New Idria mine in San Benito County, Calif. This 
famous old mine had been idle since 1931, except for the working of 
old dumps. Old mine workings are now being cleaned out, and one 
of the four rotary furnaces is being reconditioned for use. 


Mercury produced in the United States, 1933-36 


d Flasks a Flasks 
ne of 76 Value ! ing of 76 | Value! 
mines Pounds Minos pounds 
1933 1935 
California................ 491 3,950 | $232, 762 || Arkansas...............- 6 304 $21, 885 
Nevada... o... 12 387 22, 921 California................ 52| 9,271 667, 419 
Oregoli.... uomo 5 1, 342 79, 483 bond... 13 190 13, 678 
Texas, Arkansas, Wash- OTEKON cc 10 | 3,456 245, 798 
ington, and Utah...... 9 | 4,010 | 237,500 || Washington............. 4 106 7,031 
75 `" 9.009 669 572, 666 Texas and Arizona....... 5 4, 191 301, 710 
ES 90 | 17,518 |1, 261, 121 
Arknnsns aoaaa 5 488 36,040 || California................ 51 8,693 | 694,7 
California................ 49 7,508 | 576,738 || Nevada... llli l.l... 11 211 16, 863 
Nevada... 18 300 22, 160 ep Oregon. one lez 13 4, 126 329, 750 
Oregzon.................. 11 3,460 | 255,573 || Utah........ 2 lee. 1 25 1, 998 
Washington............. 5 330 21,375 || Arkansas, Texas, Ari- 
Texas and Arizona... .... 5 3, 059 225, 953 zona, and Washington. 11 3, 514 280, 839 
93 | 15,445 '1, 140, 845 87 | 16,569 |1, 324, 194 


! Value calculated at average price for quicksilver at New York. 


EMPLOYMENT, MAN-HOURS, AND PRODUCTIVITY AT MINES AND 
PLANTS 


The following table indicates the average number of men employed 
at mercury mines and plants, the time employed, and tlie approximate 
output per man-shift and per man-hour for the past 10 years. A 
short explanation of the trends indicated by the table is contained in 
the chapter of this series for 1936. 
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FOREIGN TRADE* 


Imports of mercury in 1936 were more than double those reported 
for 1935, and for the first time since 1928 imports from Italy assumed 
importance. The total for Italy for 1936 was the largest recorded 
since 1927, the last full year of operation prior to the formation of the 
international cartel. From the time the cartel was formed until the 
beginning of civil war in Spain, broadly speaking, Italy supplied the 
European demand and Spain the principal part of the demands of the 
remainder of the world. In 1936, however, the United States received 
36 percent of all imported mercury from Italy. 


Mercury imported into the United States, 1932-36, by countries 


1932 1933 1934 1935 1936 
Country fee EI E SEI MR C RCM oor CNET CN E 
Pounds | Value | Pounds | Value ¡Pounds | Value |Pounds| Value | Pounds | Value 
Belgium......... 7,606) $3. T00 uz e cbe oo E EE i benc ete see sitate cs NP a 
Canada. Lt 30 > Pi POP IA A SI EE 
tu, seco 261,972| 98,907| 244,076, 109,729) 49, 285} 833, 339] 68,705, $30, 735| 491,714/$385, 236 
Mexico........... 221 199| 156,056| 74,461| 188, 494] 120, 914 4, 182 2,975 26, 393| 21, 708 
Spain............ 346, 090| 128, 637/1, 292, 553| 584, 769| 536, 025| 326, 635| 521,017| 347, 806| 774, 785| 544,072 
Sy A A EE ee ween le ee ee 760 600 eee eek eo ee loo Se 
United Kingdom. 760 571 21,449) 9,038|....... Lo ooo loco doc 81, 760} 66, 801 


o cr | ————— ff ef ef —————— |-————— | ——————— 


616, 649| 231, 414/1, 714, 164| 778, 007| 774, 564| 481, 488| 593, 904| 381, 516/1, 374, 652/1,017,817 


Mercury compounds imported for consumption in the United States, 1935-36 


1935 1936 
Compound 
Pounds Value Pounds Value 

Chloride (mercuric) (corrosive sublimate). ............. 10 $11 |... A HH P ; 
Chloride (mercurous) (calomel)....................... 998 1. 187 TRT $97 
Mercury preparations (not specifically provided for)... TE 190 547 &Q3 
Vermilion reds (containing quicksilver)................ 51,697 19, 230 71. 860 60, 996 

"m 50,618 |............ 62, $66 


Exports of mercury in 1936 amounted to 263 flasks, which were 
sent to more than two dozen countries. These statistics are the 
first available on exports since 1932, when 214 flasks were shipped from 


the country. 
WORLD PRODUCTION ; 


The following table shows the world production of mercury by 
countries, from 1932 to 1936: 


* Figures on imports compiled by M. B. Price of the Bureau of Mines, from records of the Bureau of 
Foreign and Domestic Commerce. 
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World production of mercury, 1982-86, by countries 


(Compiled by R. B. Miller] 
D metric ton*=29.008 flasks of 76 pounds] 


1932 1933 1934 1935 1936 
UIS Metri Metri Met Metri Metri 
Metric etric etric etric etric 
Flasks tons Flasks tons Flasks tans Flasks tons Flasks ions 

Algería................. 1,184 MO Bee ee A rhon HOS WES MIS 116 4.0 
Australia; Queensland. 20 E E or 3 0.1 17 0.6 78 2.7 
Austria... Kai .8 5 ¡EA AN Ai (1 (1) 
Bolivia 3............... 505 by Aa A AMA 555 19. 1 422 14. 5 224 
O EE 8 Eco PM HOOP A oH. PER ae (1) (1) 
China 2? ees ee coe 580 20.0 435 15.0; 3450| !15.0| 1,314 45.3| (1) () 
Chosen................ 26 M A A EE, PR MENS 2 "S .1 
Czechoslovakia....... 1, 305 45.0 194 6.7 763 26.3| 2,004 69.1) () (1) 
E A A EA A AA A ras 116 401 OI (1) 
Italy ae esee nit 29,480, 1,016.3| 17,605, — 606.9| 12,804) 441.4| 28,196, *972.0| (!) i 
Japan A 69 2.4 234 8.1 196 6.8 148 5.1 (0 1) 
Mexico................. 7,330| 252.7) 4,478 154.4] 4.580) 157.9] 6,277] 216.4) 5,307 183.0 
New Zealand... 20 7 99 3.4 49 1.7 7 $3 OI (1) 
Rumania.............. sl 8 3 2 v 1 .1l ("n (1!) 
twee 23,656|  815.5| 19,626} 676.6) 31,799| 1,0€6.2| 35,559) 1,225.8] (!) (1) 
IT'ünis EE cssc cunc A CA: A A: VE WEE EE 25 .8 
A CGA A Cp: OSEE 23 .8 41 1.4 32 1.1 836 28.8 
U. 8.8. R. (Russia).... (1) (1) 6.700: 4231.3) 7,750| 4267.6) (1) (1) (1) (1) 
United States.......... 12, 622 435. 1} 9, 669 353. 3| 15, 445 532. 4| 17, 518 603. 9| 16, 569 571.2 
Y ugoslavia............. 8 T A, CREE. RIMIS UMEN, ERE. SOS, E Tet 


———— PA | —À— — A | ——M | —á— | —À | — — — Ja Á— | —À— IQ 


76, 844| 2,649. 2| 59,076| 2,037.0| 74,437| 2,666.0| 91,625| 3,158. 7, (1) (2) 


1 Data not available. 2 Exports. 
3 Estimated. * Figure taken from the Imperial Institute, London. 


Germany.—The successful opening up of large reserves of low-grade 
quicksilver ore at an old mine, the Obermoschel in the Rheinische 
Palatinate near Bingen, should enable Germany to supply 10 to 15 
percent of her requirements in 1937, according to Wright. He also 
reported that Germany's imports of mercury were 357 metric tons in 
1932, 488 in 1933, 650 in 1934, 869 in 1935, and 455 in the first 6 
months of 1936, indicating a substantial increase in consumption of 
this metal during the period. 

Italy. For many years Italy and Spain have been the principal 
mercury-producing countries of the world, with Italy leading in some 
years and Spain in others. The principal mercury resources of the 
world occur in Spain, but for the 15 years ended in 1934 Italy produced 
43 percent and Spain 36 percent of the world total. Production of 
mercury in Italy in 1935, 28,196 flasks, considerably more than doubled 
that in 1934 but amounted to only about one-half of the annual aver- 
age of 56,200 flasks for 1925-29. Statistics showing the quantity of 
metal produced in 1936 are not yet available, but with the termina- 
tion of war between Italy and Ethiopia and the added demands of the 
world for Italian mercury because of the difficulties in obtaining 
Spanish supplies, it is reasonable to expect a large increase in Italian 
production. 

Exchange difficulties restricted the movement of Italian metal to 
the United Kingdom and aggravated the unsatisfactory supply situa- 
tion in that country. The Metal Bulletin (London) reported that 
Italians were willing to sell but that the British Government insisted 
that all payments for Italian goods should go through the official 
exchange clearing, whereas Italian producers, realizing the adverse 

* Wright, Chas. Will, Germany's Capacity to Produce and to Consume Metals, Fuels, and Minerals: 
Special Suppl. 4, Mineral Trade Notes, Bureau of Mines, Nov. 20, 1936, p. 12. 
153330—31— —45 
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balance to Italy of the payments in the clearing were willing to deal 
only on the basis of direct payment. 

At the end of 1936 the Mercury Cartel, Consorzio Mercurio Europeo, 
which marketed metal through Roura & Forgas, was terminated. 
It is reported that Italian sales will be made in the future through 
Amalgamated Merchants, Ltd. 


Mercury produced in Italy, 1938-84, by Provinces ` 


Ore mined Metal produced 
Province Num- Num- 
Num- Tenor Tons |Num- Flasks Flasks 
ber of Dor of More (per- | Value! | per | ber of per or (76 |Value!| per 
mines| mon cent) man | plants men pounds) man 
1933 
Cagliari (elesiasai? "hutt (3) (2) 45| $3,573| (2) 
Gorizia (Trieste). ... 1 594| 45, 007| 0. 726|$100, 785 76 1 92| 8, 734] 360, 043 95 
Grosseto (Firenze)... 3 97| 9,539| .96 | 78,018 98 3 43| 2,882| 135, 220 67 
Siena (Firenze)...... 1 179| 14,000) 1.05 | 130, 469 78 2 48 5, 944| 278, 856 124 
5 870| 68, 546 .826| 399, 272 70 6 183| 17,605| 777, 692 3 96 
1034 Bees 
Cagliari (Iglesias) 3. 1... Lo coo Lo coco doc loc. ol... (2) (2) 49| 1,712) (3) 
Gorizia (Trieste) .... 1 602) 44, 565 . 809) 223, 143 74 1 RI 6, 863| 290, 481 85 
Grosseto (Firenze)... 3 113| 10,799) .,38 14, 961 96 4 53 1,350| 64, 
Siena (Firenze)...... 2 303| 16, 355 .DO | 133. 565 54 3 40 4, 542| 215, 228 114 
6| 1,018) 71,719 . 765| 371, 669 70 8 174| 12,804| 572,118 374 


s; Lire nen to dollars at the average annual rate of exchange, as published by the U. S. Federal 
eserve board. 

? Product recovered in the plant of the Società di Monteponi from condensation of mercury vapor obtained 
in lead smelting. 

3 Exclusive of output at Cagliari. 


Japan.—Only a small part of Japan's mercury requirements is pro- 
duced at home, as is the case in most large mercury-consuming coun- 
tries of the world. According to Trade Commissioner Steintorf, 
Tokyo, October 20, 1936, Japan imported 10,700 flasks in 1933 and 
14,500 flasks in 1934. Although figures for 1935 were not available 
at that time imports for that year were thought to have been 80 per- 
cent above those for 1934, and imports for 1936 were expected to 
amount to as much as 29,000 flasks. Production amounted to 234 
flasks in 1933, 196 in 1934, and 148 in 1935. 

The richest mercury mine in Japan is said to bein Yamato Province, 
although its output is less than 50 tons annually. Steintorf reported 
that several projects were proposed to increase the output of the coun- 
try, without very successful results thus far. 

Mexrico.—The Huitzuco mines in north-central Guerrero were dis- 
cussed in a paper presented by C. W. Vaupell at the seventeenth 
annual meeting of Economic Geologists, in New York, February 16-17, 
1937. Vaupell stated that production of the mines had been about 
90,000 flasks since 1873. Near-surface ores fill extinct mud geysers, 
and the deep deposits are chambered veins, stockworks in brecciated 
blocks, and replacements in limestone. The epigenetic minerals— 
livingstonite, stibnite, and sulphur—occur in limestone, gypsum, and 
dolomite through a developed vertical range of 260 meters. The 
deepest workings expose an increased amount of stibnite, which prob- 
ably indicates that the lower limit of mercury mineralization is being 
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approached. A resurgence of heat and water formed geysers over an 
extended area after the period of mercury mineralization. Mud 
geysers, which are situated in the outcrops, contain secondary mer- 
cury minerals, cinnabar, and barcenite in the gravel and mud filling 
the vents. 

A 150-ton flotation plant is in operation concentrating stope fills 
that assay 3 kilograms of mercury per ton; 150,000 tons are available 
x "n open stope, which is more than 1 hectare in area and 60 meters 

g 

Spain.—Official data covering operations at the Almaden mine in 
1936 are not available. The civil war, with consequent labor and other 
difficulties, including reported attempts of the rebel forces to gain con- 
trol of the mercury properties, undoubtedly caused a drop i in output. 
According to rumors the mines were shut down at times during the 
year. Considerable quantities of mercury shipped from the Almaden 
mine are reported to have been seized by the rebels, who are supposed 
to have used part of the metal in payment for arms and munitions. 

Output of mercury in 1935 amounted to 35,559 flasks, well above the 
1930-34 average, but only 61 percent of the annual average for the 
5-year period 1925-29. Exports of 66,340 flasks were considerably 
above production in 1935, as probably they were in 1936, the differ- 
ence being drawn from stocks. 

According to Consul John D. Johnson, Madrid, May 4, 1936, 
exports of mercury from Spain from 1931 to 1935 were as follows: 


Mercury exported from Spain, 1931-35, by countries of destination 
(Flasks of 76 pounds) 


1931 1932 1933 1934 1935 
AA A 985 830 1, 590 4,570 15, 420 
Germany EE 1, 700 2, 870 4, 530 2, 560 7, 260 
United Kingdorn.......................... 6, 630 9, 090 11, 730 11, 670 19, 370 
United States. ............. 2L. LL LL LL l.l. 600 4, 700 16, 820 6, 080 10, 110 
Other ceountries Lll... l-- 3, 675 6, 640 7, 230 8, 730 14, 180 
13, 590 24, 130 41, 900 33, 610 66, 340 


Johnson’s report stated that the largely increased exports in 1935 
were attributed by interested sources in Spain to the desire of 
importing countries to increase their stocks of metal, because of 
unsettled world conditions and consequent uncertainty as to the 
possibility of future purchases and deliveries. 

Turkey Demand for mercury in 1936 was brisk, and principally 
from Japan, Great Britain, and German , according to Commercial 
Attaché Julian E. Gillespie, Istanbul. There was increased activity 
at the mines on the Karaburnu Peninsula, at the entrance to the 
Gulf of Smyrna, in an unsuccessful effort to fill the large orders re- 
ceived. It was reported that an order from Great Britain for 2,500 
flasks had been refused. In the third quarter of the year the mine 
was operating at capacity in an attempt to fill an order for 500 flasks, 
supposedly from Germany and at a reported price of £15. 

U. S. S. R. (Russia).—If reports are correct, a large increase in 
output of mercury in Russia is indicated. From a recent high of 
3,771 flasks in 1929, output increased to 6,700 in 1933 and 7,750 in 
1934. 
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The year 1936 was noteworthy for the tin industry. The inter- 
Badonal restriction scheme was renewed, production and consump- 
tion increased, and financial statements were in general correspond- 
ingly better. However, the year was not without its adverse phases. 
Stocks remained low throughout the year; and the average price was 
lower than in 1935, although this situation righted itself in the last 
quarter. Demand for tin did not increase notably anywhere except 
in the United States where the increase was due to demands of the 
tin-plate and automobile industries. Generally unrewarded search 
for new tin deposits continued in several regions throughout the 
world. Progress was made, however, in the development of sub- 
stitutes for tin (synthetic resins, aluminum, etc.). Owing to the 
export demand for tin-plate clippings (scrap) and the rise in price, the 
United States placed an export license on this commodity. 


Salient statistics for tin in the United States, 1925-29 (average) and 1932-36 


Genes 1932 | 1933 | 1934 | 1935 | 1936 


——— a fs [ ——————— | eee 


Production— 


From domestic mines................ long tons.. 24 0.4 2.7 8.2 44.5 | 1102.6 

From secondary sources. ................. do.... 30, 598 | 13,170 | 19,732 | 22. 232 | 24.911 | 25,018 
Imports for consumption (metal)............. do.... 78.009 | 34,819 | 63,718 | 39,986 | 64,258 | 76, 030 
Exports (domestic and foreign)!..... ................ 1, 740 1,117 1, 041 1,216 | 2,292 356 
Monthly price of Straits tin at New York: 

LEI cecus audeas Ouen cents per pound.. 70.67 | 24.76 | 53.07 | 55.60 | 52.29 51.85 

LOW A A do. 39. 79 19. 24 22. 70 50. 87 46. 91 42. 22 

AVOGIS A AA hno do.... 56.64 | 22.01 | 39.12} 52.16 | 50.39 46. 42 


1 Subject to revision. 
2 Figures for 1932-36 cover foreign only; domestic not separately recorded. 


Figure 40 illustrates the salient features of the tin industry since 
1900. 'The most important feature of the chart is the parallelism 
between the price curve and the United States tin-imports curve; 
the price curve shows a definite tendency to rise and fall as the world's 
visible stocks decrease and increase. Stocks in the United States, 
although small and, from a world standpoint, virtually insignificant, 
nevertheless parallel the course of world visible stocks in a general 
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way. It is evident that consumption or demand in the United States 
largely determines the state of the tin-mining industry. It will be 
noted that mine production shows an upward tendency, but this is 
less intense than that for many other metals. 

Third international production-control agreement.—The dominant 
question before the tin industry in 1936 was the renewal of the inter- 
national cartel or restriction agreement. The Tin Committee, at its 
meeting in London on May 26, 1936, announced that Bolivia, 
Malaya, Netherland India, and Nigeria were willing to continue 
control on an agreed basis, if outside countries would satisfactorily 
limit their production. Siam demanded an increase in its quota to 
18,000 to 20,000 long tons a year. The committee demurred, and its 
delegates, V. A. Lowinger and J. van den Broek, were sent to Siam 
to negotiate with the Siamese Government for the renewal by the 
People’s Assembly of the restriction scheme. Eventually the Siamese 
Government signified its willingness to agree to the pact; it was 
agreed that the quota should be 18,000 tons, and the Tin Committee 
announced its decision on November 5, 1936. Even then the terms 
were not accepted by the Siamese People’s Assembly until December 


THOUSANDS Of LONG TONS — 
PRICE OF STRAITS TM AT NY GENTS PER 


A20 "25 "9 193 Sa 


wos mo mS 
FIGURE 40.—Trends in production, imports, stocks, and prices of tin, 1901-36. 


28, 1936, and the industry entered the new year uninformed as to the 
nature of the agreement until it was signed at Brussels on January 5, 
1937; the details were made known at a still later date. 

Several important differences should be noted between the old and 
the new agreements. The most important difference is that in the 
old agreement the unanimous vote of the delegates was necessary to 
fix the quota; in the new agreement the unanimous vote is to be re- 
placed by & majority vote of the representatives. The number of 
votes available for a country is based on the relative importance of its 
tin-production industry: Malaya thus receives five votes, Bolivia 
four, Netherland India four, Siam two, Belgian Congo two, Nigeria 
two, and Indochina one. A total of 11 votes of the 20 will carry any 
proposal. Under the new agreement the committee will have pleni- 
potentiary powers to fix quotas instead of merely recommending 
suggestions for the approval of the governments concerned. "The 
two leading nations that consume tin will be represented on the 
council, but they will have no right to vote. The representative of 
the United States is John Hughes, past president of the United States 
Steel Products Co., and the representative of the United Kingdom is 
Sir William Firth. 
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If the production of all countries not included in the agreement 
exceeds either 15 percent of the world's estimated production or 
12,500 long tons of tin for 6 consecutive months, any signatory country 
may give 6 months' notice of its intention to withdraw from the 
agreement. If any country becomes involved in hostilities it may 
apply to the committee to be allowed to export temporarily more 
than its permissible output. If permission, which must be accorded 
by unanimous vote, is refused, such country may withdraw from the 
scheme. Another clause provides that production and export shall 
be controlled during the year to correspond with the quota. This 
excludes the possibility of building up any unexported stock, such as 
& buffer pool. In the event of serious underexports signatory countries 
may SH forward to the next year only 8% percent of their permissible 
exports during that year. Excess exports, on the other hand, are 
carried forward in full and subtracted from the succeeding year's 
quota. Any renewal of the agreement must be recommended not 
more than 12 nor less than 9 months prior to December 31, 1941. 
The signatories again give as their object the regulation of production 
and exports from producing territories, the adjustment of output to 
consumption, the prevention of severe fluctuations in price, and the 
maintenance of reasonable stocks. 

Standard tonnages under the third agreement remain the same for 
Bolivia, Malaya, Netherland India, Nigeria, Cornwall, and Portugal. 
Siam's tonnage is computed on the basis of the true assay value 


75X18,500 ) The difference between the figure thus obtained and 


18,000 long tons is met by a reduction of the standard tonnages of 
Bolivia and Belgian Congo in the ratio of 2.8 to 1. The minimum 


export for Siam is calculated by the formula (511,100). The 


difference between the figure thus obtained and the agreed minimum 
export of 10,500 tons is also met by a reduction of the standard 
tonnages of Bolivia and Belgian Congo in the ratio of 2.8 to 1. Indo- 
china shall not be required to produce at a rate less than 1,800 tons a 
year on a true assay basis.! 


Tin-production quotas for countries signatory to the tin-oulput curtailment plan, 
1935-37, in long tons ! 


Quota (annua! rate) 
Quota (annual 


Quota -=r ee | ta à 
x basis basis rate), 1937 
Country (1934- 1935 1936 (1937- 
EE A ee ies 
July 1| Oct. 1 | Jan. 1 | Apr. 1 | July 1 | Oct. 1 Jan. 1 | Apr. 1 

British Malaya....| 71,910 | 50,358 | 57,552 | 64, 746 | 61. 149 | 64, 746 | 75,537 | 71,940 | 71, 940 79. 134 
Bolivia............. 46, 490 | 32,543 | 37,192 | 41, 841 | 39,517 | 34, 568 | 41,841 | 40, 490 | 46, 490 51, 139 
Netherland India..| 36,330 | 25, 431 | 29,064 | 32,697 | 30, 881 | 32, 697 | 38,147 | 36,330 | 36, 330 39, 963 
Nigeria............. 10, 890 7, 623 8, 712 9, 801 9, 257 9, 501 | 11, 435 | 10, S90 | 10, 890 11, 979 
SIGN 22. acce ped 9, 10, 290 | 11,270 | 12, 250 | 11, 760 | 12, 250 | 13, 720 | 18, 000 | 18, 000 19, 800 
Belgian Congo. .... 7,125 7, 375 7, 624 7, 500 7, 624 8,000 | 13. 200 | 13, 200 14, 520 
Indochina.......... 2,500 | 2,500 | 3,00 | 3,000 | 3,000 | 3,000 | 3,000 | 3,000 3, 300 

United Kingdom...|»14, 872 1, 850 2, 100 2, 350 2, 225 2, 350 2, 145 (3) (4) (2) 

Portugal. .......... 650 650 120 650 720 840 1) (?) (2) 


( 
Other countries... (3) (3) (3) (3) (3) (3) (3) (3) (3) 


! For record of plan from its beginning in 1931 through 1935, see Minerals Yearbook, 1935, p. 516, and 
Minerals Yearbook, 1936, p. 472. 

2 Data not available. 

3 No restriction of output. 


! International Tin Research and Development Council, Stat. Bull., vol. 5, no. 2, 1937, p. 3. 
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Tin-plate-scrap export restriction.—Tin-plate scrap is one of the most 
important raw materials used in the production of secondary tin. To 
safeguard the domestic detinning industry, which was threatened with 
the loss of its source of supply by the recent increase in exports of tin- 
plate scrap, Congress passed the Faddis bill (S. Res. 3381) prohibiting 
the export of this commodity except under license. The bill was 
signed by the President on February 15, 1936. 

In a press notice the Department of State reports requests for allot- 
ments totaling 91,584 long tons of tin-plate scrap for export from July 
1 to December 31, 1936.? Allotments totaling 9,524 tons were granted 
in conformity with the provisions of the statement of the procedure, 
announced June 15, 1936. Applications for license to export, between 
July 1 and December 31, 1936, a total of 23,383 long tons of tin-plate 
scrap were received and acted upon by the Department. Forty-nine 
licenses were issued, authorizing the exportation during that period of 
6,483 long tons of tin-plate scrap valued at $106,854. These licenses 
were for export to Japan only. Allotments that total 18,609 long tons 
of tin-plate scrap have been assigned to 39 producers for export, sub- 
ject to license, during the calendar year 1937, in accordance with the 
provisions of the statement of procedure announced by the Acting 
Secretary of State on December 7. Applications for allotments total- 
ing 27,752 long tons were received, some of which necessarily were 
reduced to comply with the requirements set forth in the announce- 
ment of December 7, 1936. 

Tin-plate scrap exports from the United States in 1936 totaled 
14,375 long tons valued at $282,214. In 1935 exports of tin-plate 
scrap were 34,928 long tons valued at $749,604. Waste-waste-tin- 
plate exports in 1936 were 80,805 long tons valued at $2,635,662. In 
1935 exports of tin-plate scrap to Japan totaled 31,961 long tons, and 
waste-waste-tin-plate exports totaled 20,869 long tons. 


DOMESTIC PRODUCTION AND RESOURCES 


Primary tin.—The domestic mine output of tin from Alaska in 1936 
was 102.6 long tons valued at $106,700, calculated on the average 
price for straight cassiterite. The continental United States produced 
60 pounds of cassiterite, all from South Dakota. It is said that the 
dry summer adversely affected proposed placer mining in that State. 
Since the beginning of careful statistical compilation in 1902 the tin 
production of the United States has amounted to 1,365 long tons, of 
which only 289 long tons have come from continental United States; 
the remainder (1,076 long tons) was derived from Alaska. It has 
required 35 years to produce this quantity of tin, whereas the minimum 
annual consumption of virgin tin in recent years was 35.478 long tons 
in 1932. | 


Mine production of recoverable tin in the United States (including Alaska), 1925-29 
(average) and 1932-36 


Year Long tons | Value Yenr Long tons Value 
1925-29 (average).......... 24.0 $28, 800 || 1934.......... l.l l.l. -- 8.2 $9, 
KER V llla celu .4 dE A 44.5 50, 200 
db EEN 2.7 2, 400 | ee ees 1 102. 6 3 106, 700 
1 Subject to revision. 


2 U. 8. Department of State, Press Release: Vol. 16, no. 380, Jan. 9, 1937, pp. 19-20. 
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A recent description of the Alaska tin deposits, by Philip S. Smith, 
has been published by the United States Geological Survey.’ 

Secondary tin.—Production of secondary tin in the United States 
amounted to 25,000 long tons, which was equivalent to 33 percent of 
the imports of virgin tin imported as metal. The amount of secondary 
tin recovered showed a slight increase of 100 long tons, or 0.4 percent 
over the recovery in 1935. 


Secondary tin recovered in the United States, 1925-29 (average) and 1932-86 ! 


Tin recovered at detinning Tin recovered from al] sources 


plants 
Year AS In Total As In alloys Total 

metal {chemicals lon metal | and chem- 

(long (lon t bas) (long icals (long Lo 

tons) tons tons) tons) tous Value 
1925-29 (average)......... 900 2, 000 2, 900 7, 500 23, 100 30, 600 $38, 034, 120 
IUE eos oa cc cent 600 1, 600 2, 200 4, 200 9, 000 13, 200 6, 245, 100 
ME ee 800 1, 800 2, 600 6, 500 13, 200 19, 700 16, 508, 700 
1034; oso cote vl lvi 900 1, 800 2, 700 7,300 14, 900 22, 25, 487, 600 
I E R Ss ee 1,100 2, 200 3, 300 8, 600 16, 300 24. 900 27, 495, 200 
) 1757; ere MN RETE SR se 2. 300 1, 500 3, 800 6, 500 18, 500 25, 000 25, 621, 500 


1 Figures compiled by J. P. Dunlop, of the Bureau of Mines. 


IMPORTS AND EXPORTS * 


Metal and ore.—Tin concentrates continued to occupy a negligible 
position in the tin trade, imports amounting to only 179 long tons in 
1936. "Tin concentrates from the Seward Peninsula, Alaska, were ex- 

orted to Singapore, Straits Settlements, and Liverpool, England. 

uch shipments in 1936 totaled 344,774 pounds of concentrates, which 
averaged 66.6 percent tin (229,734 pounds of metal). In 1935 ship- 
ments were 173,774 pounds, which averaged 65.7 percent tin (114,182 
pounds of metal). 


Foreign trade of the United States in tin and tin concentrates, 1925-29 (average) 
and 1932-36 


Imports 


Exports of tin 
(metal) (long 
Tin concentrates tons) 


Sur Tin (metal) (tin content) 

Long tons Value Long tons | Value eg Foreign ? 
1925-29 (average).................- 78, 009 $95, 920, 333 175 | $100, 162 637 1, 103 
Eege a idus lr ad it 34, 819 16, 473, 998 17 4, 364 Q) 1,117 
eene 63, 718 51, 240, 829 24 10, 630 (3) , 041 
LA ic a 39, 956 44, 800, 650 2 859 (3) 1, 216 
A NES 61, 258 69, 815, 287 178 106, 078 (3) 2, 292 
UK acct Geese Soe eee ae 76, 030 .45, 450, 941 179 94,7 (3) 


1 Imported as ore and exported as pigs, bars, etc. 
2 Imported as pigs, bars, etc., and exported as such. 
3 Not separately recorded. 


3 Smith, Philip S., Mineral Industry in Alaska in 1935: U. 8. Geol. Survey Bull. 880-A, 1937, pp. 75-77. 
4 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from the records of 
the Bureau of Foreign and Domestic Commerce. 
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Importation of 76,030 long tons of tin (bars, pigs, blocks, grain, 
granulated, or scrap, and alloys, chief value tin, n. s. p. f.) in 1936 
represent an 18 percent increase over 1935. British Malaya supplied 
71.5 percent of the total in 1936, an increase of 46.1 percent over 
1935 imports from the Straits and the United Kingdom furnished 
11.1 percent, a decrease of 45.8 percent from 1935 imports from the 
United Kingdom. 

During 1936 exports (in reality reexports) of metallic tin amounted 
to 386 long tons, a marked decrease from the 2,292 tons exported in 
1935 and a very small quantity compared with imports of tin. 

Tin manufactures.—Imports of tin plates, terneplates, and taggers 
tin were 233 long tons valued at $62,048 in 1936 compared with 187 
long tons valued at $48,867 in 1935. The United Kingdom furnished 
218 tons or 94 percent of the 1936 imports. 


Tin ! imported for consumption in the United States, 1935-86, by countries 


1935 1936 
Country = a 
Long tons Value Long tons Value 

o EA A A AAA actu ad 101 $103, 947 
ASC e CMT 121 $129, 197 25 25, 592 
Belgian E et Ti 350 , 558 479 488, 
BOOM eet 100 114, 360 535 547,074 
EE EE E, EE 50, 275 
British Malaya. ogee cs ee Ee 37, 209 | 41, 082, 531 54,372 | 53,658, 930 

anadi EE 38, 149 59, 086 
AAA A A IN A aa 2,422 | 2,584, 612 029 997, 879 
PI MED EE ARAN RAS (3) 
E A IA A 890 510, 186 160 140, 756 
Honduras AA aenea EE (2) ¡EN AS E 
Hong ERR ee 232 2 ee ee UE MEE 3,037 | 3,182,696 3, 554 3, 386, 580 
Japan TEE ER 10 IL SRM AAA, EE 
pt EE 18 13, 130 (?) 80 
Netherland India...................... Lll lll. Lll lll. 2,492 | 2,713,222 2, 738 2, 669, 369 
Netherlands EE 1,973 | 1, 939, 417 4, 485 4, 613, 776 
E oct beet ee ctu emet Ee aae LA 1 RO4 D ous EE 
United Kingdom.................... 2-2 c l.l lll. lle. 15, 579 | 17, 110, 902 8, 440 8, 708, 923 


64, 258 | 69, 815, 287 76,030 | 75, 450, 941 


! Bars, pigs, blocks, grain, granulated, or scrap, and alloys, chief value tin, n. s. p. f. 
3 Less than 1 ton. 


Tin plate, terneplate, and taggers tin exports in 1935 were 238,880 
long tons valued at $23,752,978, an increase of 77.6 percent in quan- 
tity and 82.4 percent in value over 1935. 
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Tin plate, terneplate (including long ternes), and taggers tin exported from the United 
States, 1985-36, by principal countries and customs districts 


1935 1936 


Long tons Value Long tons Value 


Country 
SR EEN 10, 590 | $1, 081, 003 13, 580 | $1,383, 889 
Oe EE 160 12, 701 5, 379 522, 258 
A woe ogee ioc noct en e LAE t IA 10, 683 1, 019, 756 18, 658 1, 857, 646 
British Malayas edel ere is 1, 435 137, 800 6, 823 645, 514 
British South Africa Leer ec o mer reso SE AE test AA 6, 044 681, 227 
eoru ENTRE EE 3, 872 355, 728 14. 015 1, 493, 680 
CNG eee eee ees A A 4, 599 447, 534 5, 609 557, 694 
O s idee ce La EEGEN 8, 758 888, 107 18, 945 1, 936, 271 
COlOIH OIG este cuu occu EE 2, 514 262, 531 3, 275 338, 276 
OT A ie Rede eich EEN 6, 983 705, 680 9, 104 929, 058 
Groete soer A NA Bee 472 42, 475 2, 262 209, 348 
Hong O08 a a sue LI des 4, 913 464, 688 6, 912 682, 961 
JADEN A A IO exec po E 21, 519 1, 874, 099 18, 199 1, 700, 467 
KEwantung A A US eue Ediz O 1,897 185, 408 3, 055 301, ^03 
EE IA geed 7,853 827, 189 13, 754 1, 455, 531 
Netherland India... c ee eee ee 2, 260 218, 724 3, 481 343, 944 
Netherlands... ls d te tt ata 2, 024 202, 579 12, 133 1, 265, 382 
INGE AY oir Sek eed cea Sate aie wake sone aN §25 48, 155 5, 003 473, 903 
ju 001) CN KOREA hee ES E NERO Guat ee hae 3, 682 342, 058 4,777 432, 995 
Philippine Islands, 7, 356 698, 108 10, 009 966, 898 
Portugal oka seco nt te E ewes 828 75, 100 8, 164 756, 344 
BDA Ne sce EE ed D 2, 388 222, 020 3, 312 323. 856 
Sweden:..l1:l2c2..loc-l v uccide chr bx es 2,573 231, 662 6, 551 612, 711 
KEE Eet o ea edu be ip eet es 959 88, 465 3, 003 254, 149 
Turkey in Asia and Europe. ..........................- 449 42, 315 7, 189 680, 082 
U. 8. 8. R. (Ruseig) c cca ce ease case ac 8, 455 913, 499 8, 454 862, 876 
TTT sk eh a udo ve tla Diese ute e ch Sadat 6, 663 664, 746 11, 707 1, 195, 966 
Other countries. occ cnn 10, 029 969, 559 8, 463 855, 519 


134, 499 | 13, 021, 779 238,880 | 23, 752, 978 


O A ect cei ee Ne 2, 155 203, 150 5, 340 571, 682 
Dal. since ee 15 1,579 5, 302 598, 724 
Maryland EE 64,474 | 5,995,818 92, 609 9, 077, 227 
INOW q O Korea das ra ata 60, 234 | 6, 080, 463 117,349 | 11,696, 799 
Philadelphia occur co lso bones 4, 273 413, 006 11, 969 1, 185, 269 


Other district3. na rta 3, 348 327, 703 6, 221 623, 277 
134, 499 | 13, 021, 779 238, 880 23, 752, 978 


1 Rhodesia (Northern and Southern), Bechuanaland, and Nyasaland Protectorates. 


CONSUMPTION AND USES 


According to the International Tin Committee * the world con- 
sumption of tin in 1936 totaled 157,000 long tons compared with 
142,044 tons in 1935, an increase of 10.5 percent. "The ratio of total 
visible supply and carry-over (Straits and Arnhem) to tin consump- 
tion was 14.4 percent in 1936 compared with 9.7 percent in 1935. ` 

Record increases in consumption in 1936 are noted in Japan, with 
6,411 long tons; Poland, 1,322 tons; and Denmark, 690 tons. On the 
the other hand, consumption in Germany decreased 18.8 percent, from 
10,419 to 8,462 tons. The United States increased its consumption of 
tin from 62,292 long tons in 1935 to 75,643 in 1936, or 21.3 percent. 
Invisible stocks in the United States were 7,000 long tons at the begin- 
ning of the year and increased to 12,000 tons, only to decline at the 
end of the year to about 9,000 tons. According to the International 
Tin Committee distribution of consumption by uses was as follows: 
Tin plate, 35,770 long tons; solder, 11,880; bronze, collapsible tubes, 
and foil, 11,800; automobiles, 10,000; babbitt, 3,690; and other 
manufactures, 9,150. 


5 [International Tin Research and Development Committee, Stat. Bull., vol. 5, no. 2, 1937, pp. 7-16. 
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The Bureau of Mines conducted & survey of the consumption of 
primary and secondary tin in the United States during 1935. Ques- 
tionnaires were sent to 947 concerns which reported consumption of 
70,962 long tons of tin, including 55,779 tons of primary or virgin tin 
and 15,183 tons of secondary tin. Stocks on hand January 1, 1935, 
were 16,579 long tons and net purchases 71,188 tons, so that 87,767 
tons were available for use in 1935; stocks as of December 31, 1935, 
were 14,649 long tons. Deductions for intercompany transactions in 
scrap in terms of tin content were 1,805 tons, while losses accounted 
for 351 tons. The consumption (70,962 tons) of tin by uses was as 
follows: Tin plate, 27,290 long tons; terneplate, 1,012; solder, 16,646; 
babbitt, 5,144; bronze, 4,765; collapsible tubes, 3,548; chemicals (other 
than tin oxide), 3,205; tinning, 2,082; foil, 1,629; tin oxide, 1,249; type 
metal, 1,003; pipe and tubing, 953; galvanizing, 620; miscellaneous 
alloys, 481; white metal, 397; bar tin, 395; and miscellaneous, 543. 


Apparent consumption of virgin tin in the United States, 1925-29 (average) and 
1982-36, in long tons 


1925-29 
(average) 1932 1933 1934 1935 1936 
Supply: 
Domestic mine production............ 24 (1) 3 8 45 2103 
Imports: 
As metal oo cocoesrinciopercscines 009 34, 819 63, 718 39, 986 64, 258 76, 030 
In concentrates. .................. 175 7 24 178 179 
Visible stocks, Jan. 1.................- 3 2, 844 6, 254 4, 496 7, 504 2, 638 2, 312 
Total available. .................... 81, 052 41, 090 68, 241 47, 500 67, 119 78, 624 
Withdrawals: 
Exports: 
AS Metal) oc cutee toscs 1, 740 41,117 51,041 4 1, 216 4 2,292 4 386 
In concentrates. .................. 24 (1) 8 45 103 
Visible stocks, Dec. 31. ............... 3 2, 820 4. 496 7, 504 2, 638 2, 312 5, 095 
Total withdrawn................... 4, 584 6, 613 8, 548 3, 862 4, 649 5, 584 
Apparent consumption. .................. 76, 468 35, 477 59, 693 43, 638 62, 470 73, 040 


1 Less than half a ton. 

1 Subject to revision. 

3 Figures for Jan. 1 and Dec. 31 are stocks at beginning and end of the 5-year period and not averages of 
stocks on Jan. 1 and Dec. 31 of each year during period. 

4 Figures for 1932-36 cover foreign exports only; domestic exports not separately recorded. 

Tin plate and terneplate.—According to the American Bureau of 
Metal Statistics the production of tin plate in the United States in 
1936 was 2,096,699 long tons compared with 1,692,380 tons in 1935.’ 
This tonnage required 36,694 long tons of tin, or 1.742 percent by 
weight—a total of 39.02 pounds of tin per gross ton. The use of tin 
in pounds per gross ton has increased continuously for a number of 
years (from 34.45 pounds per ton in 1929). The United States is 
reported also to have produced 253,858 tons of terneplate, which 
required 1,535 tons of tin, or 0.605 percent—a total of 13.55 pounds 
of tin per gross ton. 

The International Tin Committee reports world producton of tin 
plate at 3,779,000 tons compared with 3,144,000 tons in 1935. 

Automobile manufacture.—According to the Bureau of the Census 
factory sales of vehicles of all kinds totaled 4,454,535 in 1936 compared 
with 3,946,034 vehicles in 1935. Exports of all classes of motor 
vehicles totaled 287,810. At the close of the year the outlook of the 

* Pehrson, E. W., Umhau, J. B., and Trought, M. E., Consumption of Primary and Secondary Tin in 


the United States: Inf. Circ. 6930, Bureau of Mines, 1936, 12 pp. 
? American Metal Market, vol. 44, no. 70, Apr. 14, 1937, p. 
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automobile industry was somewhat uncertain owing to labor diffi- 
culties. In spite of the increase in the number of automobiles manu- 
factured in recent years, there has been & steady decline in the con- 
sumption of tin per vehicle. In 1930, 8.010 pounds of tin were used 
per car (3,355,986 vehicles), but in 1936 only 5.108 pounds of tin were 
used per car (4,454,535 vehicles). 'This decrease is due to the substi- 
tution of other metals, notably cadmium, for tin. 

Other uses. — Essential data on the can- and tinware-manufacturing 
industries were given in a recent Bureau of the Census report. The 
International Tin Committee, in cooperaton with Battelle Memorial 
Institute, issued an informative illustrated description of tin-plate, 
bottle-cap, and closure manufacture and of the canning industry in 
the United States.? 

The marketing of beer in cans increased during 1936. The advan- 
tages of canned beer are lower freight charges, no sorting and washing 
of bottles, elimination of consumer deposit, no bre ulace and no 
deterioration of contents by exposure to sunlight. Vacuum packaging 
in tin containers is now being used for tobacco, coffee, typewriter 
ribbons, medicated tablets, and tooth powder. Apparently there is 
& trend for consumers to prefer tooth powder in cans, a market largely 


lost since the war. 
PRICES AND STOCES 


Prices.—Although the highest price for tin in 1936 was near that for 
1935 the low price was much lower. The average price also showed a 
marked decline. In May the growing deficiency in the quota assigned 
to Bolivia and the dissatisfaction of Siam led to apprehensions regard- 
ing the renewal of the agreement, which were reflected by the price 
situation in international markets. Low prices during the year were 
on June 26 and July 2, after which the price slowly rallied, influenced 
by the favorable trend in negotiations with Japan. On November 5 
the renewal of the tin agreement was announced. Prices rose to the 
high point of the year on November 9 but declined slightly immedi- 
ately thereafter. Quotations continued firm throughout the rest of 
the year, largely ely owing to general business improvement and rearma- 
ment demands in Europe. 


Monthly price of Straits tin for prompt delivery in New York, 1934-36, in cents 


per pound ! 
1934 19:35 | 1936 

Month EE KEEN 

High Low |Average | High Low | Average | High Low |Average 

January............ 53. 20 50. 60 51. 88 51.15 50. 50 50. 87 48. 3714| 46.00 47. 24 
February........... 52. 60 50. 00 51. 62 51. 20 47. 35 49. 96 85 41.50 47.92 
March..... 55. 20 52. 30 53. 74 47.75 45.75 46.91 48.8714] 47. 20 47. 99 
April............... 56. 65 54. 8714 55. 60 51. 25 47. 85 50. 10 47.6214, 46. 50 46. 94 
May.... 51. 65 52. 65 53. 52 52. 20 50. 35 5]. 10 47.00 44.75 46. 30 
Jün6. 2 e os 52. 50 50. 25 51. 22 51. 80 50. 50 51. 07 44. 50 40. 50 42. 22 
July..... 52. 37144) 51.25 51. 92 52. 75 51. 75 52. 29 44. 75 40. 50 42. 97 
August............. 52. 90 51. 40 $51. 95 52.6216| 48.25 50. 44 43. 30 42. 00 42. 57 
September 51. 95 51.15 51. 49 50. 25 An 25 49. 07 42. 8714 44. 74 
October.............! 51. 30 50. 55 50. 93 54. 00 49. 10 51.21 46. 37) 43. 95 44. 94 
November.......... 51.3734: 51.10 5]. 22 53. 62144! 51.00 88 45. 85 51.31 
December........... 51. 05 i 50. 70 90. 57 $2. 00 48. 3714 49. 77 52. 85 50. 6214 51. 85 
Year... - , 56.65 | 50.00 | 52. 16 | 54.00 | 45.75 | 50.39] 53.50 | 40.50 | 46.42 


1 Meta) Statistics, 1937, pp. 357 and 359. 


* U. S. Bureau of the Census, Tin Cans and Other Tinware: Census of Manufactures, Dec. 5, 1936. 2 pp. 
* Internationa) Tin Research and Development Council, Tin Plate and Tin Cans la the United States: 
Bull. 4, London, 1936, 142 pp. 
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Prices of tin plate and sheet bars at Pittsburgh and pig tin at New York on dates of 
principal price changes for tin plate, 1930-36 ! 


Tin plate| Sheet Pig tin Tin plate| Sheet Pig tin 
Date (per base | bars (per (per Date (per base | bars (Der) (per 
box) long ton) | pound) box) long ton) | pound) 
Cents Cents 
1930: Oct. 1........ $5. 00 $31. 00 28. 00 1933: Aug. 29...... $4. 65 $28. 00 46. 00 
1931: Oct. 1....... 4. 75 29. 00 22. 1214 Dec. 1....... 5.25 20. 00 53. 50 
1932: Nov. 17...... 4. 25 26. 00 23. 35 1936: Nov. 18...... 4. 85 32. 00 51.37% 


1 Metal Statistics, 1937, p. 145. 


Stocks.—According to the Tin Committee world visible supply and 
carry-over amounted to 13,841 long tons at the beginning of the year 
and 22,695 tons at the end.” Stocks within the United States in- 
creased from 2,312 to 5,095 tons. 

In February stocks in the United Kingdom reached such a low 
point that the London Metal Exchange protested to the Colonial 
Secretary, who returned a noncommittal reply. Nevertheless stocks 
reached a record low level, for on April 4, 1936, they amounted to onl 
369 tons. Floods in the Pittsburgh district eased the American Gg 
position. 


Visible stocks of tin in the world and in the United States at end of each month, 1925-29 
(average) and 1932-36, in long tons ! 


1925-29 

(average) 1932 1933 1934 1935 1936 
Month SES IRE, ARRE AAA AA PP 
World!| U.S. |World!| U.S. |World!| U.S. |World!| U. S. |World!| U.S. |World!| U. 8. 
January............ 18, 912| 2, 986| 60, 869) 5, 342 626| 3, 461| 28, 724| 8, 209| 18, 535| 2, 581| 17, 233| 2, 985 
February........... 19, 3, 027| 60, 423| 4, 578) 52,951) 2, 741 ,296| 7,014! 23, 426| 3, 571| 17, 562| 3, 525 
March.............. 18, 312| 2, 803| 60, 520| 3, 841| 52, 038, 2, 281| 25,010) 6,459| 22, 165] 4, 531| 18, 664| 3, 968 
ADE eier a 17, 765| 2, 189] 60, 847| 3, 546| 50, 198] 2, 040| 22, 886) 5,649| 20, 324| 4, 295| 16, gen 2, 713 
Be 19, 085| 2, 384| 59, 424| 3, 981| 49,046| 3,036| 21, 580| 5,089; 19,074] 4,930} 18,380) 2, 941 
June................ 18, 2, 390| 58, 198| 3, 759| 46, 936| 3, 474| 20, 587, 5, 094| 16, 221| 5,467! 16, 448| 3,054 
JO ------ 18, 164| 2,675| 60, 4, 559| 45. 209| 4, 549| 20, 939| 6, 461| 16, 173| 3, 227] 16, 759| 2, 151 
Au GE 18. 2, 450| 57, 392| 4, 459| 40, 362, 5,788) 19, 676| 4, 968| 16, 306| 2, 681| 17, 642| 3,095 
September.......... 18, 317| 2, 425| 57, 138) 4,191 , 129| 6, 003] 18, 833| 4, 243| 14, 564| 2, 849| 16, 896| 2, 860 
October............. 18,356| 2, 899| 56, 899| 4, 291| 34, 109. 6, 664| 20, 624| 4,908] 16, 138| 1,389] 19,048| 3,315 
November.......... 19, 058| 2, 373| 56,913| 3, 441| 31,961| 6, 769} 19, 239| 4, 048| 16,804) 1,472) 23, 148] 3,030 
December.......... 20, 557| 2, 56, 126| 4, 49€ , 464| 7, 504| 18, 172| 2, 638| 15, 318| 2,312) 23, 787| 5,095 


Average...... 18, 744| 2, 573| 58, 759| 4, 207| 43, 586) 4, 526| 22, 046| 5, 406| 17,920| 3, 275] 18, 536| 3, 228 


1 Metal Statistics, 1937, pp. 349 and 351. Beginning January 1930, figures for world stocks include carry- 
over in the Straits Settlements (on lighters and warrants); beginning July 1933, they also include carry-over 
at Arnhem (Netherlands) smelter. 


WORLD PRODUCTION AND RESOURCES 


World production of tin-in-ore in 1936 amounted to 180,000 long 
tons, an increase of 32.4 percent over the 136,000 tons produced in 
1935. It is to be noted that both the total and certain production 
figures (notably for Australia, Belgian Congo, China, Indochina, 
gn Mexico, Netherland India, and Portugal) differ from those 
published by the International Tin Committee in its monthly Statisti- 
cal Bulletin. The Bureau of Mines figures are compiled on the basis 
of the various official national statistical reports, official consular 
inquiries, and sundry trade information. "The figures used in the 
following discussion for production in 1936 are those of the Tin Com- 


u International Tin Research € Development Council: Stat. Bull., vol. 5, no. 2, February 1937, p. 10. 
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mittee. This committee reports the total world production of tin in 
1936 as 171,888 long tons compared with the rounded figure of 180,000 
long tons of the Bureau of Mines." If the figures of the Tin Com- 
mittee, published for comparative and regulatory purposes, are ac- 
cepted it will be noted that production of the signatory countries was 
153,556 tons or 89 percent of the total world production. 

A comparison of the quota of 172,920 tons for 1936 and the actual 
production of signatory countries of 153,556 tons reveals a deficiency 
of 19,364 tons, 10,288 tons of which Bolivia surrendered at the end 
of May 1936. Production quotas were then raised for the other 
countries, but, even so, 1936 closed with a world gross deficiency of 
9,322 tons, and a world cumulative deficiency total of 3,333 tons was 
carried forward. Although the Bolivian underproduction was re- 
assigned, the deficit incurred by Bolivia in the months following 
May, combined with deficiencies in production of Indochina, Nether- 
land India, and Nigeria, were insufficient to balance the small excess 
(698 tons) tonnage of Belgian Congo, Malaya, and Siam. 


World production of tin (content of ore), 1925-29 (average) and 1932-36, by countries, 


an long tons 
1925-29 
Country (average) 1932 1933 1934 1935 1936 
Australi. ene seh tn 2, 830 2, 138 2, 810 2, 986 13 3, 200 
Belgian Congo...........................- 967 (1) 1, 576 4, 356 6, 118 7, 514 
Bolivia Tool a oe ee oe 37, 169 20. 589 14, 721 22, 835 25, 003 24, 074 
hina EE 7, 085 2, 009 9, 485 6, 340 9, 035 11, 260 
India, British............................- 2, 225 3, 168 3, 153 4, 061 4, 102 3 4, 300 
OCU DB. A aaah raaa 691 1, 010 ; 1, 132 1, 309 J, 409 
A A (1) 1, 557 1, 538 1, 821 2, 000 3 2, 100 
Malay States: 
Federated 3... 2 Lc ccc cL l.l. 54, 606 28, 363 23, 922 36, 385 40, 780 64, 719 
Unfederated. -2-2-0-2 2, 206 1, 341 923 1, 348 1, 527 2, 029 
tege dee (1) 740 (1) (1) 621 (1) 
Netherland Indía...................-..... 33, 266 16, 789 12, 609 19, 358 20, 140 31, 546 
ROGER A A AN ee 8, 319 4,320 3,755 4, 996 6, 568 9, 529 
Portügal o ls saca 6 (2) 1) 730 8 
9 BEE 8, 204 9, 276 10, 324 10, 157 9, 822 12, 627 
Union of South Afrien ll... 1, 174 540 539 570 622 633 
United Kingdom (England). ............- 2, 658 1, 337 1, 542 1, 999 2, 050 2, 100 
Other countries $... LLL LLL Lc clll- 1, 000 1, 900 1, 700 1, 900 2, 000 2, 600 


——nÓ——— | MÀ  M—M— | — À| a PÓ——— | —À— n — H— | — e JM 


1 Less than 500 tons; included under ''Other countries.” 
2 Exports. : 

3 Estimated. 

* Includes countries producing less than 500 tons. 


A comprehensive digest of post-war changes in world tin mining 
was prepared by Josef Wollnik." 

A more critical study of the contemporary situation in the tin 
industry with a brief review of its antecedents was contributed by 
J. K. Eastham,” an opponent of the restriction plan. 


TIN-MINING COUNTRIES 


British Malaya.—The tin-restriction agreement in Malaya has 
stopped development and prospecting and has caused the industry to 
move in a routine manner. Formerly the duty was levied on an 
assumed assay value of 72 percent, but under the restriction scheme 

1! International Tin Research & Development Council: Stat. Bull., vol. 5, no. 2, February 1937, p. 5. 
13 Wollnik, Josef, Zinn. Wandlungen in der Erzeugung und Verwendung des Zinns nach dem Weltkrieg: 
Wandlungen in der Weltwirtschaft, no. 6, Leipzig, Bibliographisches Inst., 224 


pp. 
13 Eastham, J. K., Rationalization in the Tin Industry: Rev. Econ. Studies, London, vol. 4, no. 1, 1936. 
pp. 13-32. 
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this value seems inaccurate, and in 1935 the assay value averaged 
75.56 percent. These high percentages suggest that the earlier totals 
of Malayan production were generally underestimated. 

Tin is mined by almost all known methods. Production in 1936 
by dredges amounted to 30,445 long tons of fine tin; gravel pumping, 
24,833 tons; hydraulicking, 3,149 tons; open-cast mines, 2,558 tons; 
shafts in alluvial deposits, 684 tons; dulang washers, 1,028 tons; and 
from samples and sweepings, 60 tons. 

The number of persons employed in the tin mines showed & con- 
tinuous increase during the year (according to monthly figures), 
reaching & peak of 78,714 in December, compared with 65,328 in 
December 1935 and 53,037 in December 1934. 

The Japanese firm, Ishihara Sangyo Koshi, Ltd., continued develop- 
ment work in its hematite concession at Pelepah Kanan in the State 
of Johore. This iron-ore deposit carries profitable values in tin, the 
iron ore being available as a byproduct. The tonnage is not as yet 
known but it is reported to be very large. Lode deposits of tin other 
than those of Pahang are very rare, and if this deposit proves profitable, 
the prospecting for tin other than alluvial may be expected to be 
intensified.^ Examinations were made of possible dredgable deposits 
in several inland areas in the Dindings, the district between Kinta 
Valley and the coast. 

Netherland India.—The geology of the lode and detrital deposits of 
Netherland India was described by Wing-Easton.'* The Government- 
owned and operated Banka mines and the Billiton Tin Co. (a joint 
Government and private enterprise) are reported to be negotiating for 
an amalgamation of interests. Vereenigde Nederlandsche Tinbed- 
rijven, the new company, will have a capital of 55 million florins, of 
which 4,950 shares valued at 10,000 florins each will be held by the 
Government and the remainder by the Billiton Co. 

Bolivia.—The genesis and mineralization of the Bolivian tin belt 
have been reviewed by Ahlfeld.'* 

The report of the Bolivian Tin Investigation Committee, dated 
January 31, 1936, contains & wealth of data concerning the organiza- 
tion, operations, and costs of the tin-mining companies of Bolivia." 
The committee concluded that the tin industry in Bolivia is capable of 
producing the quota which the international agreement assigns to it; 
that it is urgent to study and modify the mining laws to facilitate 
development of the industry through simplification of (legal) procedure; 
and that it is necessary to create a special organization which will serve 
as & contact between publie authorities and producers. The committee 
points out further that Bolivia must promptly fulfill the quota assigned 
by the rationing plan and use all mechanical methods to produce the 
greatest amount of tin at the lowest cost. Also that the freight rates 
should be investigated and revised. 

A. E. Donovan, Second,? American vice consul located at La Paz, 
reports that a contract was signed on December 24, 1936, between 
the Bolivian Government and Mauricio Bony & Co. for the establish- 
ment of tin-ore smelters in Bolivia. 


u Mining Journal, London, vol. 197, no. 5306, May 1, 1937, pp. 425-426. 

18 Wing-Easton, Nicholaas, The Tin Ores of Banca, Billiton, and Singkep, Malay Archipelago: Econ. 
Geol., vol. 32, no. 1, pp. 1-30; no. 2, 1937, pp. 154-182. 

16 Ahlfeld, Friedrich, The Bolivian Tin Belt: Econ. Geol., vol. 31, no. 1, 1936, pp. 48-72. 

Y (Bolivian Tin Investigation Committee), Investigación del estaño en Bolivia. estaño en Bolivia 1935: 
La Paz, Jan. 31, 1936, 179 pp. See U. S. Bureau of Mines, Mineral Trade Notes, vol. 4, no. 1, Jan. 20, 1937, 

8 


p. 8. 
18 U, 8. Bureau of Mines, Mineral Trade Notes, vol. 4, no. 3, Mar. 20, 1937, pp. 12-13. 
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By the Exchange Decree of March 31, 1936, the Government paid 

the miners approximately 37.50 bolivianos per pound sterling for ore 
delivered after March 31, 1936, instead of 20.00 bolivianos per pound, 
as during the previous months. A new decree was issued on Septem- 
ber 5, 1936, with the provisions that the miners must deliver an addi- 
tional 10 percent in drafts. 
Siam.—Tin mining in Siam is particularly important in the areas of 
Bhuket, Nakorn Sritamarat, Rajaburi, and Pattani. H. G. Minni- 
gerode,? the United States vice consul], reports that there are 21 
dredging companies with 28 dredges in operation. Four additional 
companies are preparing to begin operations, and 10 more dredges are 
under construction. Prior to 1928-29 some tin ore was smelted in 
Siam, but smelting has now all but stopped, and the output is shipped 
either to Penang or Singapore for smelting: 

China.—It is reported that the Kotchiu smelter in Yünnan Prov- 
ince, China, is being further enlarged. During 1935 the smelter pro- 
duced about 2,000 tons of tin, and production during 1936 has been 
on a still larger scale. 

In the Hunan Province cassiterite-arsenopyrite deposits occur as 
pipelike deposits in dolomitized limestone.” 

Belgian Congo.—At present tin is produced in the Provinces of Coster- 
mansville and Elisabethville, Belgian Congo. The Géomines, using 
electrical smelting methods, produced 1,588 tons of metallic tin for the 
first time in 1935. "The remainder of the ore produced in Belgian 
Congo is shipped to Hoboken, Belgium, for smelting. 

Burma.— he Government of Burma has authorized a geological 
survey of an area of about 2,000 square miles in the Southern Shan 
States by the Mawchi Mines, Ltd., of London. This area is in the 
same zone as that now being exploited for tin and tungsten by the 
same company. The company ee invested additional money in a 
plant to treat tailings from the Mawchi mill and in equipment for 
E alluvial deposits, which are estimated at 1,000,000 cubic 
yards. 

Australia.—The concentration of tin ores of Australia was the 
subject of considerable discussion during the year.” Descriptions 
were published of the Torrington tin field, the largest in New South 
Wales,” and of the alluvial mining area at Eldorado near Wangaratta, 
Victoria.” The latter area is being opened up as a result of renewed 
activity in gold mining with dredges. Two new companies (Anglo 
Tasman Development Co. and Tasmanian Amalgamated Tin Mines) 
were organized to work part of the Renison Bell pyritic tin deposits 
on the west coast of Tasmania. These ores aggregate more than 
1,000,000 tons and assay about 0.6 percent metallic tin. The treat- 
ment of these ores is under investigation.?* 

19 U. S. Bureau of Mines, Mineral Trade Notes, vol. 4, no. 2, Feb. 20, 1037, pp. 16-17. 

% Wang, C. C., and Hsiung, Y. H., The Cassiterite-Arsenopyrite Pipes in Southern Hunan, China: 
China Geol. Surv. Bull. 26, 1935, 105 pp. 

11 U. S. Bureau of Mines, Mineral Trade Notes, vol. 3, no. 6, Dec. 19, 1936, p. 7. 

n Chemical Engineering and Mining Review, Flotation of Cassiterite Needs Research: Vol. 28, no. 332, 
May 8, 1936, pp. 216-217. — . 2L 

ropp, W. H., Australia’s Low Grade Tin Deposits and Research on Cassiterite Flotation: Chem. Eng. 
and Min. Rev., vol. 26, no. 336, Sept. 8, 1936, pp. 451-152. 

H McKeown, M. R., The Torrington Tin Field: Chem. Eng. and Min. Rev., vol. 28, no. 330, Sept. 8, 
UN O'Malley, G. B., Sluicing for Gold and Tin. The Operations of Cock's Pioneer: Chem. E 
ey, G. B., Sluicing for Gold and Tin. e Operations o ck’s Pioneer: Chem. Eng. and 
Min. Rev., vol. 28, no. 333, June 8, 1936, pp. 259-294 


25 Chemical Engineering and Mining Review, Renison Bell Tin Deposit. An Unsolved Metallurgical 
Problem: Vo]. 28, no. 329, Feb. 8, 1936, pp. 138-139. 
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TIN SMELTERS 


During 1936 the recent tendency to expand and enlarge existing 
smelter facilities received additional impetus. A new (the fourth) 
furnace is being constructed at the Arnhem smelter in the Nether- 
lands and will be completed by August 1937. The Kotchiu smelter 
in southern China is being enlarged. In 1935 the electrical smelting 
of tin was begun in the Belgian Congo. Likewise tin smelting was 
begun in Argentina. Negotiations are in progress to construct a 
smelter in Bolivia. A new smelter is almost completed near Liver- 
pool, England. 


Smelter production of tin, 1925-29 (average) and 1932-36, 1n long tons 


Country (average) 1936 
Puri or EP E e Nn MENO (2) 
Australia o e cur hk tot eeu REUS 2, 952 1, 958 (3) 
Belgian COnge MAA GE, PRA AA aaea (3) 
Belgium tenses oe Bota dee ee ee 720 800 (3) 
British Malavn? 00000aannanMMnMnnMnMMŅM 88, 855 49, 945 84, 591 
CINE MM" 4 7, 080 7, 139 (3) 
Fransson IR uq e er 359 187 (2) 
A AAA A emu ue 3, 444 1,871 Q) 
APA uoce nou ee ides d ou ee dee 1, 961 1, 830 
Netherland India $........................ 14, 749 8, 091 12, 854 
Netherlands td ec ense ere $1, 3, 500 (3) 
OFWAY eege EE fee tine (3) 242 (3) 
GENIE A sw ot eee ele 6 74 (à 
SIBI c. nus i cei a cc cti e e 2 7113 1 O 
United Kingdom !........................ 45, 800 28, 500 34, 100 
165,000 | 104,000 (2) 


1 Estimated. 

2 Data not available. 

3 Pipon plus difference between carry-over at end and beginning of year. 
* Exports. 

5 Estimated production in 1929. 

* Average for 1920-27. 

T Average for 1926-28. 

! Less than 1 ton. 
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Domestic consumption of white arsenic reached a new peak in 1936. 
Sales by domestic producers nearly equaled the previous record of 
1934, and imports were the highest ever recorded. The extension of 
the market for this product has been due to its effectiveness as an in- 
secticide and weed killer. In 1936 these uses took 85 percent of the 
total consumed. 

The world output in 1936 continued at approximately the same level 
established in the previous year. Production in Sweden still exceeds 
market demands, and the problem of storing the excess output is be- 
coming acute. 


Salient statistics for arsenic 1n the United States, 1925-29 (average), 1933-36 


1925-29 , 
(average) 1933 1934 1935 1936 
WHITE ARSENIC 
Domestic sales: ! 
EH short tons.. 2, 364 3, 029 9, 030 6, 985 8, 755 
helned- s. culos ful. six ce ce Seo do.... 10, 035 8, 768 6, 593 5, 645 6, 526 
Imports for consumption.................... do.... 10, 769 10, 583 14, 110 15,075 17, 585 
Apparent supply 1.......................... do.... 23, 168 22, 380 29, 733 27,745 33, 166 
Average value for domestic sales: ! 
Crüde eier tege cents per pound.. 2. 69 2. 42 2. 36 1. 47 1.52 
het RER do.... 3. 57 2. 79 2.82 2.57 2. 58 
OTHER ARSENICALS 
Imports for consumption: 
Metallic arsenic...................... pounds.. 208,672 | 100,258 61, 918 64, 376 81, 671 
Sulphide (orpiment and realgar)......... do.... 575,506 | 674,002 | 628,326 | 710,907 355, 403 
Arsenic acid (H3AsO4).................. do.... 14, 692 150 100 150 149 
Calcium arsengate 2 ....l. do.... 1, 452 11, 023 24.000 | 182,900 817, 200 
Lead arsengnte 2-22-22 ee- do.... 2 2,133 PA AA KEN 
Sbeep A do.... 135,929 | 106,751 | 237,037 | 163, 660 224, 097 
Paris green and london purple........... do.... 4, 102 46, 051 8, 899 38, 085 33, 207 
Sodium arsengate. ..........-.--.-----.-- do.... 82, 105 4, 974 8, 244 11, 411 4, 694 
Exports: 
Calcium arsenate. ...............-..-.-- do....| 2 2, 159, 168 |2, 585, 824 13, 356, 342 |4, 104, 810 | 6, 204, 563 
Lead orsengate -00 000a0aanenenMMnMMM do...-| 3? 1,328,828 | 508,699 | 650, 256 |1, 156, 922 827, 560 


1 Includes sales by domestic producers for export. 

2 10,467 pounds in 1925 and 200 pounds in 1929; no imports from 1926 to 1928, Inclusive. 

3 Average for 1928-29; exports of calcium arsenate and lead arsenate not separately recorded by Bureau 
of Foreign and Domestic Commerce prior to 1928. 


! Figures on imports and exports compiled by M. B, Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 711 
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The 1936 domestic production of 15,379 short tons of arsenious oxide 
(As203, white arsenic) was 8 percent more than the 14,237 tons pro- 
duced in 1935. "The tendency of producers to market more of their 
product crude was continued in 1936. Of the total sales, 56 percent 
was crude arsenic and 44 percent refined arsenic. In 1935, 55 percent 
of the total sales was crude. Much of the arsenic classified as crude, 
however, closely approximates & refined product, averaging better 
than 98 percent purity. Producers designated their output as refined 
white arsenic, crude white arsenic, refinery crude, flue dust (black 
arsenic), wood-preserver paste, and weed killer. 'The United States 
producers are Anaconda Copper Mining Co., American Smelting & 
Refining Co., Jardine Mining Co., and United States Smelting, Refin- 
ing & Mining Co. 

Average receipts from sales, as reported by domestic producers, were 
1.52 cents per pound for crude arsenic and 2.58 cents for refined arsenic. 
Of the 15,581 short tons of white arsenic sold in 1936, 8,755 tons valued 
at $266,113 were sold as crude and the balance (6,826 tons valued at 
$352,713) as refined white arsenic. 


CONSUMPTION 


The total supply of white arsenic in 1936 amounted to 33,166 short 
tons, 20 percent more than in 1935. Of the 1936 total, 47 percent was 
derived from domestic production and 53 percent from imports. 
Exports, as reported by domestic producers, were about 1,000 short 
tons in 1936 and 800 tons in 1935, leaving a net consumption of 32,166 
short tons in 1936 and 26,945 tons in 1935. 

In addition to the white arsenic consumed in the United States, 
many arsenic products are imported for consumption; details are shown 
in the salient statistics table at the beginning of this chapter. 

White arsenic is used for a variety of purposes. Each year the 
Bureau of Mines asks domestic producers to distribute their sales 
according to uses. Although the results represent only approxima- 
tions, they show in goneral the importance of various dgio as 
consumers of arsenic. The distribution in 1936 was as follows: Insec- 
ticides, 67 percent; weed killer, 18; wood preservative, 4; glass industry, 
3; miscellaneous, 1; and exports, 7. 

Since most of the white arsenic is consumed as an insecticide and 
weed killer, demand is heaviest in the spring and summer. No impor- 
tant new uses for arsenic were developed during 1936. 

The principal arsenical insecticides are calcium arsenate (Ca, 
(AsO,)2+3H,O) and lead arsenate (Pb,(AsO,),). Large quantities of 
calcium arsenate are used to poison the cotton-boll weevil in the 
Southern States; it is also used as a germicide and fungicide. Lead 
arsenate is used as an insecticide either directly or as an ingredient of 
various preparations. Sodium arsenate (Na,;AsQ,.12H,O) is used in 
manufacturing lead arsenate, in insecticidal and germicidal com- 
pounds, drying colors, printing inks, and medicine, and as a mordant 
in dyeing and printing textiles. Sodium arsenite (NaAsO,) is used in 
manufacturing insecticides, soaps, dyeing textiles, preserving hides, 
and general antiseptics. Since 1934, when the Government began 
to help combat the grasshopper menace in the drought-stricken West 
and Middle West, much sodium arsenite solution has been consumed 
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for grasshopper bait. Sodium arsenite is used extensively as a weed 
killer, and 1n Australia it is employed to kill green timber during the 
clearing of land.? 

The domestic consumption of insecticides and fungicides during 
1934, which holds approximately true for 1935 and 1936, included 
the following arsenicals: Lead arsenate, 40,000,000 pounds; calcium 
arsenate, 30,000,000 pounds; paris green (copper aceto-arsenite), 
4,000, 000 pounds; white arsenic for grasshopper bait, 7,924,000 
pounds; sodium arsenite solution (32 percent Ask) for grasshopper 
bait, 175,000 gallons. In addition, considerable quantities of the 
following were used: Zinc arsenite, magnesium arsenate, manganese 
arsenate, arsenical cattle dip; and sodium arsenite (used as a weed 
killer). ‘Calcium arsenate contains approximately 40 percent Ae) 
and lead arsenate about 30 percent Às;O,. 

The most important use of metallic arsenic is in arsenical copper, 
where it increases corrosion and erosion resistance, raises the annealing 
m erature, and perhaps serves as a deoxidizer. Arsenical copper is 

to a great extent in Europe for locomotive-firebox staybolts and 
Sl ie In this country it is used in automobile radiators and other 
manufactured products assembled by soldering because of its higher 
annealing temperature. Arsenic is also used in the manufacture of 
lead shot, lead-antimony alloy anodes, railway brasses, muntz metal, 
and speculum metal for mirrors of reflecting telescopes; some is also 
consumed in lead-tin alloy bearing metals. 


PRICES 


The total value and the average price received by producers from 
sales of crude and refined white arsenic are stated in this chapter 
under Production. The following table shows the range of quota- 
tions for various arsenic compounds. No appreciable c eae were 
recorded in 1936. 


Range of quotations on arsenic and tts compounds at New York (or delivered in East), 
1935-36 1 


—— 


1935 (cents) | 1936 (cents) 


Arsenic metal, lump, ease... per pound- 40. 00-48. 00 42. 00-48. 00 
3. 50 . 60 


White arsenic (LA saat), domestic, kegs, earlots occ E : 

White arsenic, Japanese, Casen... do.... 3. 50-4. 50 3. 75-4. 50 
Red arsenic, (AS1S3), pod “cies ver MUERE E do....| 15.75-10.50 15. 75-16. 25 
Calcium arsenate, wholesale, dume Carlota. so oin erue eee do.... 6. 00-6. 50 6. 00 
Lead arsenate, wholesale, drums, Ctlots.. ce Lec eccL. do...- 9. 00-9. 50 9. 00-9. 38 
Sodium arsenate, drums... ........ 2.2. llc eee eee do.. 9. 50-11. 50 9. 50-11. 50 
Sodium arsenite (liquid), AA A E per gallon. - 40. 00-75. 00 40. 00-75. 00 


1 As reported by Oil, Paint, and Drug Reporter. 
FOREIGN TRADE 


The amount of white arsenic imported for consumption in 1936 
increased 17 percent and was the highest on record; of the total, 
Mexico supplied 46 percent, Sweden 36 percent, Belgium 6 percent, 
Japan 5 percent, and Australia 4 percent. Of outstanding interest 
was the large importation of arsenic from Sweden. Mexico, however, 
continued to be the principal foreign source of supply. 

3 Im ur era Some Metallic and Inorganic Compounds Used as Weed Killers: Bull., vol. 34, no. 2, 


April-June 1936, C H 
3 Roark, R EE Fungicides: Ind. and Eng. Chem., vol. 27, no. 5, May 1935, pp. 530-532. 


714 MINERALS YEARBOOK, 1937 


Imports of arsenical compounds other than white arsenic in 1936 
appear in the table of salient statistics. Imports of metallic arsenic 
increased 27 percent over those in 1935, calcium arsenate 347 per- 
cent, and sheep dip 37 percent, whereas receipts of arsenic sulphides 
decreased 50 percent, paris green and london purple 13 percent, and 
sodium arsenate 59 percent. 

Official export data for white arsenic are not available, but reports 
of individual domestic producers indicate that about 1,000 short tons 
were sold for export in 1936, compared with about 800 tons in 1935; 
the normal total in previous years was about 2,000 tons. Exports 
of calcium arsenate in 1936 increased 53 percent while exports of lead 
arsenate decreased 28 percent. 


White arsenic imported into the United States, 1982-36, by countries 


———————— —— ee ef ee | —M MH ———áÓ— MÀS 


——— |————— o |——— 1———— Oe rl | | —9 


——— talas 1, 643 | 63,659 à ; 
Mexico... -------- 3,325 |182,671 | 4,041 |256, 611 


—  |———À— ood 


6, 882 (357, 991 | 10, 583 |512, 542 | 14, 110 |707, 709 | 15, 075 (737, 369 | 17, 585 | 741, 224 


WORLD PRODUCTION 


World production of white arsenic in 1936 remained approximately 
at the 1935 level. Virtually all of the world's arsenic is produced as 
a byproduct in the treatment of gold, copper, lead, zinc, cobalt, silver, 
tungsten, and tin ores. 
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World production of arsenic ore and white arsenic, 1932-36, in metric tons 


[Compiled by R. B. Miller] 


Country and product 1932 1933 1934 1935 1936 
Australia: 
New South Wales: 
re and concentrates le (2) 2, 685 4, 185 387 |.......... 
White arsenit. oococccocccccocccccocnno 495 452 632 370 124 
Western Australia: White arsenic.........-..--. 1, 501 1, 352 1, 657 3, 788 3, 526 
Belgium-Luxemburg Economic Union: White 
A uo LC AE 2, 045 2, 579 3, 554 3, 093 2, 731 
Brazil: White arsenic... 2l. LLL ll. 211 322 322 606 732 
Canada: White arsenic. Llc ll2.- 1, 100 666 747 1, 161 619 
China: White arsenic................... 2. LL. lll... 1, 427 1, 159 1, 206 3 137 3 99 
Chosen: White arsenic. ............2.. ccc l c LLL Loc lero 153 332 373 (1) 
Czechoslovakia: Ore: 
Gross weight... f orto o cM ERN 6) 
Arsenic content......-.-.-..-..-.---------------- 1 50 - [escasa ee tees d 
France: 
Ore: ! 
Gross A 000aeoeeoeMoMMM 150, 125 (1) 169, 150 (2) 
Arsenic content... 4, 460 5, 885 7,010 (2) 1) 
White arsenic._..........-..--.---..------------ 6, 333 8, 609 8, 599 3 5, 612 3 2, 804 
Germany: 
Ore: 
Gross weight. .......... Ll cl Ls lll lll eee ee 2, 824 28, 191 28, 356 28, 759 6) 
Arsenic content........... 2... c ll clc. rell. 196 2, 037 L 961 1, 315 1) 
White arsenic 3. .......... LL cc eee 3, 459 2, 662 2,152 5, 508 2, 739 
Greece: White arsenic. -.-...-0--2000000000oo0neeMMOOo 385 336 149 167 ) 
Japan: White arsenic lc. ccc 2... 2, 637 2, 375 2, 734 8, 161 (3) 
Mexico: White arsenic. ...-....--.....-..--.---.---- 3, 991 4, 697 7, 860 9, 950 8, 527 
Portugal: White arsenic. ........... llc cc eee eee 69 2 40 73 (3) 
Sweden: 
Ore: 
Gross weight... 198, 231 373, 520 233, 962 278, 432 (3) 
Arsenic content... 20, 035 38, 446 28, 618 24, 418 (2) 
Mite-HESOlliQo. i noc ceeudoo SE 861 7, 405 6, 350 (3) 
Turkey: Ore: 

Gross weiglib. Gerges 306 1, 906 16, 491 29, 731 (3) 
Arsenic content.......... 2. ccc clc ee eee eee 122 762 6, 596 9, 200 (3) 
Union of South Africa: White arsenic................ r ON A AAA AA Weg 
United Kingdom: White arsenic and arsenic soot... . 251 123 188 175 156 
United States: White arsenic (sales)................. 11, 324 10, 702 14, 173 11, 494 14, 135 


1 Gross weight. Arsenic content not stated. 

2 Data not available. 

1 Exports of domestic product. 

* Includes arsenopyrites, mispickel, and realgar. 


Argentina.—Sodium arsenate has been found effective in poisoning 
the locusts in Argentina, which are said to destroy 30 percent of the 
annual agricultural crop. The Argentine Ministry of Agriculture has 
& small chemical plant near Buenos Aires for the production of sodium 
arsenate. 

Australia.—White arsenic is recovered chiefly from the arsenopyrite 
in the gold ores of Western Australia and New South Wales. Some 
arsenic 1s obtained from the tin concentrates of the Ottery mine at 
Tent Hill. A. Victor Leggo, Ltd., produces most of the country's 
arsenic from ore of the Wiluna gold mine at Wiluna, Western Aus- 
tralia. In the process, roaster gases from heated flotation concentrates 
are drawn by a multivane fan into a condensing plant consisting of a 
series of concrete chambers equipped with a system of baffles. The 
remaining gases are treated further in a Lodge-Cottrell precipitator 
before passing to the main stack. 

Belgium.—White arsenic produced by the Société Générale Métal- 
lurgique de Hoboken at its Reppel works is derived from speiss 
obtained from the furnaces at Hoboken. Much of the arsenical ore 
probably originates at the copper properties of Union Miniére du 
Haut-Katanga in the Belgian Congo. 
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Brazil.—The white arsenic of Brazil is derived chiefly as a byproduct 
from the gold ores of the St. John del Rey and Ouro Preto mines. 

Canada.—Refined white arsenic and arsenical insecticides are made 
from the cobalt-silver-arsenic ores treated by the Deloro Smelting & 
Refining Co., Ltd., Deloro, Ontario. A baghouse to extract arsenic 
from the fumes of a small roasting plant used in the treatment for 
the recovery of gold was put in operation in the fall of 1935 by the 
O’Brien Gold Mines, Ltd., Cadillac Township, Quebec. The Beattie 
mine, Quebec, and the Bralorne mine, British Columbia, ship arsenical 
gold concentrates to the United States. Some of the arsenical gold 
concentrates in Nova Scotia are also treated for their arsenic content. 

China.—Arsenic is found chiefly in the Provinces of Hunan and 
Yünnan. Most of the arsenic occurs as arsenopyrite, orpiment, and 
realgar, and some of the mines are worked SL for arsenic. "The 
Hunan production, however, is a byproduct from the ores of tin, lead, 
zinc, antimony, and tungsten. 

France.—The Combe-de-Saut plant of the Société des Mines et 
Usines de Salsigne recovers an estimated 10,000 metric tons of 
arsenious oxide annually from the gold-bearing arsenopyrite and 
pyritic ores mined in the Department of Aude. 

Germany.—The Arsenic Mining & Smelting Works “Reicher Trost" 
at Reichenstein each month normally treats approximately 2,200 
metric tons of arsenic ore, which is derived from the arsenopyrite 
deposits at Reichenstein, Altenberg, and Rothenburg in Silesia. The 
company furnishes much of the German output of white arsenic and 
also controls a chemical plant (Chemische Fabrik Wilhelmsburg at 
Harburg-Wilhelmsburg) with a monthly production capacity of 350 
tons of insecticide. The Müldenhütten plant near Freiberg treats 
arsenical ores from the Mansfeld copper mines and imported ores. 

Japan.—Although most of the Japanese arsenic output is recovered 
as a byproduct in the smelting of copper and lead ores, numerous small 
mines are operated for their arsenic product alone. 

Mezico.—The white arsenic of Mexico is a byproduct from smelters 
of the Cia Minera de Pefioles, S. A. (American Metal Co.), at Torreón, 
Coahuila, and the American Smelting & Refining Co. at San Luis 
Potosi. The American Metal Co. production is important in the 
United States arsenic market. ` 

Sweden.—The Bolidens Gruv AB., the largest producer and holder 
of arsenic in the world, maintains a laboratory at Stockholm for 
research on new uses for arsenic. Some success has been achieved, 
especially in the fields of insecticides, timber preservation, and cor- 
rosion-resistant concrete. It is said that the company now holds 
stocks of approximately 295,000 metric tons of arsenious oxide 
(As203). The sulphide ores at Boliden average about 0.6 ounce gold, 
2 ounces silver, 1.8 percent copper, 30 percent sulphur, and 9.1 percent 
arsenic. Arsenious oxide is recovered from the roaster gases at 
Rönnskär by cooling and precipitation. A small part of the crude 
arsenic is refined, and the rest is stored in a huge concrete silo. The 
two methods used for refining include resublimation of crude arsenic 
in a small reverberatory furnace fired by producer gas and a special 
wet process. Crude-arsenic production is reported to average 40,000 
metric tons annually; the export market is able to take only about 
7,000 tons. 
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Arsenic is being used as a preservative for telephone poles and 
lumber. In investigating the value of different arsenic compounds as 
fungicides for wood preservation, it has been found that zinc arsenate 
is the most efficient and economical. It is applied preferably b 
double impregnation, first with sodium arsenate and afterward wit 
zinc chloride. Zinc arsenate is thus precipitated in the wood tissues.* 
Experiments by the Zoological Marine Laboratory at Kristineberg 
show that arsenic-impregnated wood is free from damage by ship- 
worms. Piles and other timber under water are preserved by an 
arsenic concrete spray. The Royal Board of Roads and Water Con- 
structions has found that spraying an arsenic-concrete compound on 
wooden poles is more expensive than impregnation. A hydraulic 
cement, with aluminum arsenate as the principal constituent, has 
been developed by Boliden. It is said that this cement is especially 
effective for railway ties and sewage piping. 

The Boliden company recently received patents on complex am- 
monia arsenic salts for the protection of plants and trees against fungi 
and insects. These salts, containing arsenic as well as another metal 
and ammonia, are said to be rather insoluble and, therefore, are superior 
to some arsenic sprays that contain or that form acid components 
injurious to the green parts of plants and trees.* 

United Kingdom.—White arsenic and arsenic soot are recovered in 
the treatment of tin ores from mines in Cornwall and Devon. Cornish 
interests, which were receiving £12 10s. to £15 10s. per long ton for 
their white arsenic in 1936, lowered their price to £12 per ton in 
March 1937. ! 

Lunevale Products, Ltd., Lancaster, has obtained a patent on a 
modified process for the production of a substantially dry sodium 
arsenite, for which are claimed moisture-resisting properties.’ 

U. S. S. R. (Russia).—Arsenic is reported to be produced from 
deposits in the Southern Urals, Tadzhikistan, and near the Angara 
River in Siberia. A new arsenic plant is also under construction in 
Upper Svanetia. 


BISMUTH 


Domestic production of bismuth in 1936 probably increased 
substantially, but statistical details are not available. As imports of 
the metal also increased, it is reasonable to assume that consumption 
was much greater. Pharmaceutical compounds continue to be the 
principal consumers of bismuth, but the many useful alloys now 
available indicate that this field offers the best opportunity for 
expanding the use of bismuth. Prices were maintained at $1 per 
pound in New York throughout 1936. 

Outside the United States, substantial gains in output were reported 
during 1936 by Canada and Peru, but Mexican output declined. 


PRODUCTION 


Statistics on the domestic production of bismuth are not available. 
Since 1935 the three major producers of bismuth in the United States 
have been the American Smelting & Refining Co., United States 

* Robak, C. A., Progress in Research on Arsenic Fungicides Shown: Ind. and Eng. Chem. (News Ed.), 


vol. 14, no. 15, Aug. 10, 1936, pp. 298-299. 
$ Chemical Industries, February 1936, vol. 38, no. 2, p. 163. 
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Smelting, Refining & Mining Co., and Anaconda Copper Mining Co. 
The American Bismuth Mines are also reported to recover bismuth 
at its property 10 miles northwest of Tyrone, N. Mex.* Besides 
these domestic producers, the Cerro de Pasco Copper Corporation 
and the American Metal Co. are important distributors of bismuth 
in this country. 

Some bismuth is recovered from imported lead bullion, alloys, ores, 
and residues coming principally from Peru, Mexico, and Canada. 


CONSUMPTION 


Approximately 75 percent of the world production of bismuth is 
used in the manufacture of pharmaceutical compounds, which re- 
quire a product better than 99.99 percent pure. These are used 
chiefly in indigestion remedies, astringents, and toilet powders and 
in treating wounds. Next in importance is the use of the metal in 
the production of low-melting-point and nonshrinking alloys. Low- 
melting alloys are used in making safety plugs for boilers and com- 
oer storage cylinders, automatic sprinkler heads, firedoor re- 
eases, dental models, and low-melting solders. Fusible bismuth 
alloys usually include lead, tin, cadmium, mercury, or antimony. 
The ternary eutectic of bismuth, lead, and tin melts at 205° F., and 
the binary eutectic of bismuth and lead melts at 257° F. An almost 
endless series of alloys with melting points between warm water and 
the melting point of lead may be obtained by modification of the 
composition of the alloys. 

A matrix alloy of bismuth, lead, tin, and antimony is marketed for 
use M mounting punch and die parts and to anchor parts accurately 
and permanently in machine tools, in molds for pressing cold plastics, 
and in a large number of other applications. This alloy melts at 248° 
F. and expands on cooling. A low-temperature-melting metal (160° 
F.) consisting of bismuth, lead, tin, and cadmium has been developed 
for bending tubing and metal molding and for joining the ends of 
quartz rods and tubes. A lead-bismuth alloy that melts at 255° F. 
and does not expand or contract on solidifying is used in the foundry 
to duplicate wood patterns, in making low-melting and fusible alloys, 
and as a fusible metal for safety purposes. Small amounts of bismuth 
are also consumed in the manufacture of special instruments, in iron 
castings, in aluminum alloys, in the production of X-ray-proof rubber 
goods, and in special brake linings.” Minor amounts of bismuth com- 
pounds are used in porcelain painting, enameling, and optical-glass 
manufacture. i 

PRICES 


According to the Engineering and Mining Journal Metal and Min- 
eral Markets, the New York price for bismuth metal remained un- 
changed at $1 per pound in ton lots throughout 1936. London quo- 
tations remained at 4s. per pound. 


FOREIGN TRADE 


. Imports of bismuth metal during 1936 were 11 percent greater than 
in 1935. Additional quantities are imported in intermediate metal- 
lurgical products, statistical data for which are not available. Exports 
of bismuth metal are not recorded but normally are unimportant. 

6 Leach, A. A., A New Bismuth Operation: Min. Jour.(Arizona), vol. 20, no. 9, September 1936, pp. 4, 38. 


? Smith, Walter C., Bismuth; Modern Uses of Nonferrous Metals: Am. Inst. Min. und Met. Eng. Series, 
1935, pp. 54-64. 
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Bismuth and “compounds, mixtures, and salts of bismuth” tmported for ccnsumptton 
an the United States, 1932-36 


Compounds, mixtures 
Bismuth and salts of bismuth f 
Year 
Pounds Value Pounds Value 

AAA O E E "x" 28, 620 $29, 205 3, 095 $5, 283 
UW OKT AAN A N OA E E A E E EAE 28, 530 25, ! 36 206 
Ké EA IS A E T Asc er ctum cle 19, 327 19, 927 305 1, 814 
A A A A A E 102, 051 78, 061 871 4, 798 
1936. E e tme a prede nT ah t 113, 443 86, 722 4, 807 


WORLD PRODUCTION 


Official data on the total world output of bismuth are not available. 
The United States, Peru, Mexico, Canada, Spain, Germany, and 
Japan are the principal producing countries. Most of the world's 
bismuth is obtained as & byproduct from lead, copper, tin, silver, and 
gold ores. 

On the North American Continent, besides the United States, 
Mexico and Canada are important bismuth producers. In Mexico 
ore containing 166 metric tons of bismuth was reported in 1930, 
compared with 214 tons in 1935. Canadian production totaled 165 
metric tons compared with 6 tons in 1935. The Deloro Smelting & 
Refining Co., Deloro, Ontario, exports silver-lead-bismuth bullion 
obtained from the treatment of ores from Cobalt, and the Con- 
solidated Mining & Smelting Co., Trail, British Columbia, produces 
metallic bismuth from lead-zinc ores. 

Peru, Bolivia, and Argentina are the principal South American 
producers. "The Cerro de Pasco Copper Corporation in Peru furnishes 
much of the world’s bismuth, which is derived as a byproduct of lead 
smelting at its Oroya smelter. The Peruvian output increased from 
151 metric tons in 1935 to 386 tons in 1936. The 1935 exports totaled 
112 tons of metal of 99.9 percent purity. In Bolivia, bismuth is 
recovered as a byproduct of tin-silver mining. Production netted 
64 metric tons in 1936. The high-grade bismuth mines of the Com- 
pagnie Aramayo de Mines en Bolivie at Tasna ceased operating after 
1929, when Cerro de Pasco became a large factor in the bismuth 
industry. 

In Europe, Spain, Germany, the United Kingdom, Sweden, France, 
and Rumania produce bismuth. The principal producer 1s Spain, 
with mines at Azuel and near Torrescampos in the Province of Cordoba. 
German bismuth is obtained as a byproduct from imported ores and 
from domestic ores coming from the Erzgebirge in Saxony. The 
United Kingdom has long marketed and refined bismuth. In Sweden 
the sulphide ores of Boliden carry bismuth. The Société des Mines 
et Usines de Salsigne in southern France produces a small amount of 
bismuth. | 

In Australia, Queensland and New South Wales produce most of 
the bismuth, usually found associated with gold ores. The Bismuth 
Products, Ltd., at Mount Biggenden, Queensland, produced 40,316 
pounds of bismuth from 6,759 tons of ore in 1935 compared with 
26,332 pounds of bismuth in 1934. . 
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Japan and China produce most of Asia’s bismuth output. Japanese 
production (54 metric tons in 1935) is chiefly a byproduct of copper 
and lead smelting. 

The Union of South Africa produced 19 metric tons of bismuth in 
1936. The altered pegmatite in the Steinkopf Native Reserve of 
Namaqualand is the principal source of supply. 


$ Mineral Resources of the Union of South Africa, Dept. of Mines, Pretoria, 1936, pp. 177-178. 
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Domestic production (sales) of metallic magnesium in 1936 declined 
8 percent compared with 1935, but this decline probably was due to 
loss of foreign markets, recently an important factor in total sales, 
r&ther than to decreased consumption in the United States. Lack 
of data on the volume of exports of this metal prevents an accurate 
appraisal of domestic consumption, but increased activity in the 
various industries using magnesium suggests a substantial rise in its 
use in 1936. Consumption of magnesium as a deoxidizer in the 
metallurgical industry and as a component in aluminum and other 
alloys probably continued at a high rate. Outstanding in 1936, how- 
ever, was the increased application of high-magnesium alloys as con- 
struction materials. Castings and extruded products led this advance. 
The quoted nominal price of magnesium at New York remained un- 
changed at 30 cents per pound. | 

The world magnesium industry made rapid strides in 1936. Several 
countries began producing for the first time, and others expanded 
their output and improved their processes. Germany remained by 
far the chief producer. Increased activity abroad was due largely 
to armament and self-sufficiency programs, although new commercial 
uses and improved business conditions also were important factors. 
In Europe as well as the United States the use of magnesium alloys in 
aircraft, transportation, and portable equipment is extensive and 


growing rapidly. 
PRODUCTION 


Since 1930 data on actual production have not been available, but 
the quantities sold annually have been reported. These include ex- 
ports and amounts used by the manufacturer in other products. 

The Dow Chemical Co. of Midland, Mich., continued to be the sole 
producer of magnesium in the United States in 1936. Sales of new 
metal in 1936 decreased 8 percent from 1935. Secondary magnesium 
has not yet become an important factor in the industry. Byproducts 
derived from the fabrication of magnesium products are cleaned and 
reused by the manufacturers, but there is no established scrap market. 


721 
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Domestic primary magnesium sold or used, 1929-36 


Year Pounds Value Year Pounds Value 
Ët d SEENEN 908, 351 $512, 313 || 1933............ LL lll... 1, 434, 893 $377, 181 
1030: cias id 559, 631 268, 864 Ir VC DEE 4, 249, 838 1 
T93 WEE haie um 580, 463 199, 633 AAA EE 4, 241, 218 (1) 
T932 A aea a aea 791, 699 228, 653 KI EE 3, 903, 312 (1) 


1 Bureau of Mines not at liberty to publish figures. 


Commercial production of magnesium began in the United States 
in 1915. By 1917 there were five producers, but when Government 
war requirements for magnesium ceased the number of producers 
declined: Subsequently, the American Magnesium Corporation at 
Niagara Falls, N. Y., and the Dow Chemical Co. at Midland, Mich., 
were the only producers. Since May 1927 Dow Chemical Co. has 
furnished all of the domestic output. The American Magnesium 
Corporation moved its fabrication equipment to Cleveland, Ohio, in 
July 1928, where it continues to manufacture magnesium products. 

Magnesite was used formerly as a raw material in making ingot 
magnesium, but now natural brine pumped from wells 1,200 to 1,400 
feet deep is used. Magnesium is only one of many products made 
from the brine, which contains approximately 14 percent NaCl, 
9 percent CaCl, 3 percent MgCl, and 0.15 percent. bromine. One 
hundred pounds of brine contains approximately three-fourths pound 
of magnesium. The bromine and sodium and calcium salts are re- 
moved by evaporation, filtration, and fractional crystallization, with 
addition of chlorine during the process. The purified magnesium 
chloride solution is concentrated further by crystallization. The 
crystals are melted in their water of crystallization, the fused mass 
flaked and then air-dried until an almost anhydrous MgCl, is produced. 
This is electrolyzed in a sodium chloride bath. The process is con- 
tinuous, and the metal, which is of high purity, is periodically dipped 
from the rectangular cast-steel pots in which electrolysis occurs and 
cast into ingots of various sizes. The methods used by the Dow 
Chemical Co., as described by Dr. John A. Gann in 1930 and 1932, 
are still in general practice, except that the final drying of the MgCl, 
in an atmosphere of hot hydrochloric-acid gas has been abandoned.' 
Electrolytic cells are now operated at 50,000-ampere capacity. 


CONSUMPTION 


Virtually all magnesium consumed in the United States is of 
domestic origin. Imports are insignificant, but exports are reported 
to be large, although exact data are not available. Owing to the 
lack of export data it is impossible to determine the total consumption 
of magnesium in this country. 

Magnesium was first used in pyrotechnics, but since the domestic 
industry began it has found many other applications. The principal 
uses of the metal at present are as a deoxidizer in the metallurgical 
treatment of other metals and in the manufacture of alloys. 

Owing to its affinity for oxygen and nitrogen, magnesium is an 
excellent deoxidizer or scavenger for such metals as brass, bronze, 


! Gann, John A., The Magnesium Industry: Ind. and Eng. Chem., vol. 22, 1930, p. 694; Magnesium: 
Min. and Met., vol. 13, 1932, pp. 179-183. 
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nickel, and nickel-silver. Added to the melts of these metals it forms 
a lightweight magnesium oxide which rises to the surface and can be 
skimmed off. The amount of magnesium added usually ranges from 
0.05 to 0.2 percent of the weight of the metal treated, but the total 
amount used accounts for an appreciable part of the magnesium 
consumed. 

The use of magnesium in alloys is expanding more rapidly than 
other uses. "The high-strength aluminum alloys containing 0.2 to 
10.0 percent magnesium were the first to be used extensively, but in 
recent years alloys with high magnesium content have been increas- 
ing in importance. The combination of high strength and lightness 
with good machinability has contributed to the expanding market for 
magnesium alloys in the aircraft and transportation industries. On 
a volume basis, 1 pound of magnesium equals 1% pounds of aluminum 
and about 5 pounds of copper. Data on the production of alloys 
with low magnesium content are not available, but domestic fabrica- 
tors have reported sales and use of high magnesium alloys to the 
Bureau of Mines for several years. 


Magnesium products (other than ingot and stick magnesium) manufactured in the 
nited States and sold or used by the companies manufacturing the products, 
1934-36 


[This table includes only the products made from magnesium or alloys containing high percentages of 
maenseium. It does not include the large quantity of metal used as a deoxidizer and in alloys with low 
magnesium content) 


1934 1935 1036 
Product E ee, 
Pounds | Value Pounds | Value Pounds | Value 
Alloy IDE Ob - 2 voc bee reu uoce eT eR 237,693 | $69,696 | 307,470 C) 872, 020 (5) 
Structural products: 
Castings. 22 Ged av qu EQ dE E 284, 419 | 429,974 | 375,625 | $591,480 | 791,859 | $939, 806 
int DN CFTE 93, 591 49, 236 75, 977 44, 570 51, 798 38, 474 
Structural shapes, rods, and tubing... 94, 935 48, 726 49, 139 26,918 | 271,242 1 82, 532 
¡A 68, 936 44, 159 72, 626 45, 400 59, 710 40, 061 
Other structural 3... .................. 4, 137 1,374 672 264 1, 031 2, 469 
Total structural products 4.......... 546,018 | 573,469 | 574,039 | 708,632 | 975,640 | 1, 103, 342 
Nonstructural products: 
Wire and ribbon...................... 10, 348 16, 989 20, 171 33, 084 1 875 3 3, 065 
Shavings 3.......... Pe usa RES 55, 469 27, 643 57, 181 25, 511 37, 917 18, 538 
Powder 9.............................. 22, 348 37, 525 22, 565 38, 832 27, 594 49, 732 
Other nonstructural 3............. aed OG) EA E GE A VE E 
Total nonstructural products *...... 88, 165 82, 157 99,917 | 100,427 66, 386 71, 635 
——_ ee) oe | ns | ne | eo ra er ÀÁÀÓ—M oe 


Grand total (exclusive of alloy 
o A A A 634, 183 655, 626 | 673,956 | 809,059 |1, 042,026 | 1, 174, 977 


! Bureau of Mines not at liberty to publish figures. 

! Some products formerly classified as ‘‘Wire and ribbon" are included under ‘‘Structural shapes, rods, 
and tubing”’ in 1936. 

3 In 1934, small quantity of miscellaneous, unspecified, nonstructural products included under “Other 
structural”; separate figures not available. 

* In 1934, sinall unspecified quantity of miscellaneous nonstructural products included under “Total 
structural products.” 

y m ES inclusive, minor quantities of shavings included under 'Powder'; separate figures not 
available. 


The quantity of structural products sold or used in the United States 
in 1936 increased 70 percent over 1935, whereas sales of nonstructural 
products decreased 34 percent; sales of alloy ingot increased 184 
percent. "There were 10 manufacturers of magnesium products in 1936. 

Among the structural products the greatest improvement was 
shown in castings and extruded products, such as structural shapes, 
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rods, and tubings. 'The quantity of castings produced in 1936 
increased 111 percent over 1935. Output of both die and sand cast- 
ings increased in 1936. The Hoover Co. completed a new plant for the 
production, machining, and finishing of magnesium-alloy die castings 
for use in vacuum cleaners. Kopecuiintely 5,000 castings are pro- 
duced daily. Die castings were also adopted in such devices as 
automatic hammers, binoculars, and radio-transmitting cases. 

Larger quantities of sand castings were used during 1936 in aircraft- 
engine parts, such as crankcases, oil pans, blower sections, rear 
accessory cases, oil pumps, and cam-shaft bearings and in other 
airplane equipment, such as landing wheels, cockpit fittings, and auto- 
matic-pilot parts. More sand castings were used for needle bars and 
other moving parts in textile machinery, bread slicing and wrapping 
equipment, ventilating fans, safety b ocks used in die presswork, 
foundry flasks, patterns, core boxes, match plates, motion-picture 
cameras, addressing machines, and welding equipment. New uses 
developed for sand castings included parts for shoemaking, printing, and 


MILLIONS OF POUNDS 
DOLLARS PER POUND 


FIGURE 41.—Trends in quoted price and production of magnesium in the United States, 1915-36. 


cigarette-making machinery, duplicators, scales, spray guns, mimeo- 
graphs, and musical instruments of the percussion type. 

The value of magnesium castings averaged $1.19 per pound in 1936 
compared with $1.57 in 1935. 

During 1936 the manufacture of magnesium extruded products 
increased 45 percent over 1935. Round, square, hexagonal, and 
rectangular bars, structural shapes, and moldings of complex shapes 
were employed for stressed members of rapidly moving equipment, 
for coach-seat parts, and as screw-machine stock. 

In the process of development are uses for magnesium in the making 
of welded oil tanks for aircraft, etching plates for the printing industry, 

arts of military utility carts and gun carriages, magnesium-alloy 
forene for use as aircraft propellers, and magnesium castings, 
extrusions and rolled sheets in bus and coach manufacture. 

The high-magnesium alloys are known in the world trade by various 
names, such as Magnalium, Dowmetal, Elektron, AM Alloys, 
Bohnalite X, Hydronalium, and Maxium. 


PRICES 


According to the Engineering and Mining Journal Metal and 
Mineral Markets the nominal New York price for 99.8-percent ingot 
magnesium remained unchanged at 30 cents per pound, carload lots, 
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throughout 1936. Quotations for less than carload lots, 100 pouncs 
or more, were 32 cents per pound, with & premium of 5 cents & pound 
over ingot price for specified stick sizes (4, %, %, 1, and 2 pounds each). 
The four notched ingots commonly furnished are 4 by 4 by 28 inches 
and weigh approximately 17 pounds. Alloy ingot is normally quoted 
at 3 cents per pound more than pure magnesium ingot. London 
quotations for magnesium ingot and stick remained at ls. 6d. to 
1s. 7d. per pound during 1936. 


FOREIGN TRADE 


Imports of magnesium are unimportant. Imports of powder were 
1,108 pounds valued at $1,453 in 1936, compared with 882 pounds 
valued at $1,252 in 1935. Imports of sheets, tubing, mbbons, wire, 
and other magnesium products totaled 18 pounds valued at $26 in 
1936 compared with 2 pounds valued at $40 in 1935. Exports of 
magnesium, mainly as ingot, are not separately recorded but have 
been relatively large since 1933: Reports state that 2,000,000 pounds 
of Dowmetal were sold to Europe during the first 6 months of 1935. 


TECHNOLOGIC DEVELOPMENTS 


An improved process for the manufacture of magnesium is said to 
have been developed in Austria? Magnesium oxide, obtained by 
calcining magnesite or dolomite, is reduced by carbon in an electric 
furnace at a temperature of about 2,000° C., which is well above the 
boiling point of magnesium metal. The metallic vapor, which leaves 
the furnace mixed with carbon gases, is filtered from accompanying 
dust and rapidly cooled to 200° C. The cooled product, comprising 
& mixture of magnesium metal, oxide dust, and soot, is heated to 
800° to 1,000° C. in an electric furnace under partial vacuum (20 to 
100 mm mercury) in the presence of hydrogen or methane. Here the 
magnesium is again vaporized and cooled to the liquefying but not to 
the solidifying point. The liquefied metal falls in drops into a bath 
of hydrocarbon oil of high boiling point. The oil causes the drops to 
coalesce into granules 10 to 20 mm in diameter and at the same time 
separates any dust, so that the metal isolated is about 99.97 percent 
pure. The metal and dust can be separated easily and independently 
from the oil. Aluminum or silicon, or a mixture of the two, can be 
used as the reducing agent instead of carbon, thereby eliminating the 
formation of gases so that only magnesium vapor escapes from the 
furnace. This new method produces a metal free from injurious salts. 
It is said that producing units of 5,000 to 10,000 kw.-hr. capacity are 
possible with this process. 

Much progress has been made in developing new magnesium alloys 
and they have been well described in recent literature.’ 

The founding of magnesium alloys is the subject of a recent paper 
by Gann and Brooks? 

2 New Process for Magnesium; Canadian Chem. and Met., vol. 20, no. 6, June 1936, p. 204. 
3 Gann, John A., Magnesium and Magnesium Alloys; Handbook of Engineering Fundamentals, by 
Eshbach, Ovid W., 19306, pt. 11, 


pp. 75- 
American Society for Metals, Metals Handbook, Cleveland, 1936. 
cia DO HDD: N. E., and Dornblatt, A. J., Engineering Alloys; American Society for Metals, Cleveland, 


American Society of Civil Engineers, Structural Application of Steel and Light-Weight Alloys, A 
Symposium: Proc., vol. 62, no. 8, pt. 1, 1936. 

Aluminium Laboratories, Ltd., Abs. Bull., Geneva. 

‘Gann, John A., and Brooks, M. E., Founding Magnesium Alloys: Paper presented at 1935 Convene 
tion of Am. Foundrymen's Assoc., Toronto, Canada, 24 pp. 
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Magnesium-alloy die castings have been improved as a result of 
technical progress. 'The old gooseneck machine has been supplanted 
by modern, hydraulically operated, plunger-type machines similar to 
those used in the brass industry. 

A new alloy has been developed that can be heat-treated after it 
has been shaped by extrusion and press forming. It has improved 
yield strength and good corrosion resistance. 

Chemical treatment of magnesium alloys has proved the most 
satisfactory method for increasing corrosion resistance under saline 
conditions. The most widely used treatment consists of a dip in a 
nitric acid-sodium dichromate solution.’ This chrome-pickle treat- 
ment when properly applied protects the alloy well from corrosion 
and makes it an excellent paint base, but as the treatment reduces 
the cross section of the metal it cannot be used on dimension-ma- 
chined surfaces. The alkaline chromate treatment* can be used on 
such surfaces but gives inferior protection against corrosion. The 
National Bureau of Standards reports the perfection of a process 
combining the desirable features of both methods. This process con- 
sists of cleaning the metal in an electrolytic bath of sodium carbonate 
and trisodium phosphate then treating it in an anodic bath contain- 
ing 10 percent sodium dichromate and 2 to 5 percent monosodium 
phosphate.’ 

The United States Bureau of Mines is investigating the production 
of magnesium from magnesites of the Northwest. H series of flota- 
tion tests is in progress on the beneficiation of crude and calcined 
magnesite. Separation of magnesia and silica in the calcined product 
is being attempted by flotation. After a study of the literature it has 
been concluded that two methods offer the best possibilities for profit- 
able extraction of magnesium from magnesite ores: Chlorination of 
technically pure MgO by heating it with carbon and chlorine, followed 
by electrolysis of the fused chloride; and direct electrothermic reduc- 
tion of calcined magnesite by carbon and purification of the product 
by redistillation. Experiments are being conducted with the latter 


method. 
WORLD PRODUCTION 


The production and fabrication of magnesium have advanced 
rapidly during the past few years, but published details of processes, 
output, and general progress are not available. Germany continues 
to retain the title of the world's chief producer of metallic magnesium 
and its output probably surpasses that of the rest of the world com- 
bined. Most of the metal has been produced by electrolysis of mag- 
nesium chloride, about two-thirds of which is derived from magnesite 
and dolomite, while the rest comes from brines and carnallite. World 
magnesium production has been estimated at 30,000 to 35,000 metric 
tons in 1934 and about 50,000 tons in 1935. A more conservative 
estimate would probably be about 9,000 metric tons in 1934; 11,000, 
in 1935; and 15,000, in 1936. The world producers in apparent order 
of importance are Germany, United States, France, Switzerland, 
United Kingdom, Japan, U. S. S. R. (Russia), and Austria. 

! Winston, A. W., Reid, J. B., and Gross, W. H., Surface Preparation and Painting of Magnesium Alloys: 
Ind. and Eng. Chem., vol 27, 1935, p. 1333. 

$ Sutton, H. and LeBrocq, L. F., Chemical Treatment No. 3—Magnesium-Base Alloys: Bur. of Aero- 
nautics, Navy Dept., Spee, M-303, pt. 2, June 1936. 


7 Buzzard, R. W., and Wilson, J. H., Anodic Coating of Magnesium Alloys: Bur. of Standards, Jour. 
Research, vol. 18, R P964, 1937, pp. 83-87. 
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Australia.—Further negotiations for the production of magnesium 
are contemplated by the Australia Magnesium Co. of Hobart, Tas- 
mania, which carried on some experimental work with dolomite about 
1935. 

Austria.—The Osterreichisch-Amerikanische Magnesit A. G. (Aus- 
tro-American Magnesite Co.) has an experimental plant for the pro- 
duction of magnesium at Radenthein, Carinthia, about 6 miles south 
of its magnesite mines. This pilot plant, with a daily capacity of 
770 pounds has been operated intermittently since 1930. The process 
is described in this chapter under Technologic Developments. The 
construction of a commercial plant is anticipated. 

Although official statistics are not available it is reliably reported 
that 2,697 kilos (5,933 pounds) of magnesium were imported in 1936 
from German ports, Switzerland, and the United Kingdom. Approxi- 
mately 10,000 metric tons of crude magnesite are shipped annually 
from the Zillerthal mine to the I. G. Farbenindustrie plant at Bitter- 
feld, Germany, to be converted into magnesium. This ore has less 
than 1% percent of iron, and 4 tons of the crude magnesite are said to 
produce 1 ton of metallic magnesium. Austria supplies magnesite to 
many other countries for the production of magnesium. 

Canada.—No magnesium has been produced in Canada since the 
World War, when the Shawinigan Electro-Metals Co., Ltd., was a 
producer &t Shawinigan Falls, Quebec. "The company no longer exists, 
and the plant has been dismantled. 

France.—The principal producers of magnesium are Compagnie 
Alais, Forges et Camarque (Péchiney) at Saint-Auban (Basses Alpes) 
and Société d'Electroctimie, d'Electrometallurgie et des Acieries 
Electriques d’Ugine at Jarrie (Isére). The Société Générale du 
Magnésium is the exclusive fabricating and sales agency for these 
two firms. Smaller quantities of the metal are produced by the 
Société Bozel-Maletra at Villard (Haute Savoie) and other companies. 

The raw materials utilized in magnesium production are magne- 
site, carnallite, and dolomite. Carnallite and dolomite are found in 
abundance in France, but magnesite must be imported from Greece 
and the Tyrol, Austria. 

According to unofficial figures the French magnesium output 
increased from about 100 metric tons in 1932 to more than 1,300 in 
1936. Consumption, with which production has kept pace, was esti- 
mated at 80 metric tons in 1932, 200 in 1933, 300 in 1934, 700 in 1935, 
and 1,200 in 1936. Imports of magnesium are said to have totaled 
61 metric tons in 1931, 24 in 1932, 7 in 1933, 5 in 1934, 20 in 1935, 
and 19 in 1936, most of which came from Germany, Switzerland, 
United Kingdom, and the United States. Magnesium exports are 
reported as 6 metric tons in 1931, 1 each in 1932 and 1933, 20 in 1934, 
and 80 each in 1935 and 1936 and are consigned to Central Europe, 
U. S. S. R. (Russia), and the United Kingdom. 

Germany.—The Bitterfeld plant of I. G. Farbenindustrie is the 
largest producer of metallic magnesium in the world. The other 
German producer, Wintershall A. G., Heringen-Wintershall, began 
operations in 1934 and uses carnallite (KMgCl,.6H;O) as the raw 
material; its 1935 output was 4 to 5 tons per day. 

The Bitterfeld plant is said to have used carnallite as the raw mate- 
rial until 1932, when it changed to imported magnesite. Recent 
reports, however, indicate that the I. G. Farbenindustrie is gradually 
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reverting to carnallite and dolomite, both domestic materials? The 
production of magnesium from carnallite is a discontinuous process 
and apparently comprises fractional crystallization of magnesium 
chloride from the natural salt, drying by hydrochloric-acid gas or 
chlorine, and electrolysis.? The magnesia process consists of the 
chlorination of dead-burned magnesite at a high temperature in the 
presence of special grades of carbon. The resultant MgCl, is decom- 

osed electrolytically to produce magnesium and chlorine; the latter 
is used again 1n the exothermic reaction, 

Mg0+C+2Cl= MgCl,+ CO 

It is stated that 18 tons of carnallite yields 10 tons of calcined prod- 
uct which in turn yields 1 ton of magnesium. Dolomite also is used 
as a raw material at Bitterfeld; its use was made possible by the inven- 
tion of & method for distilling the crude metal obtained by thermal 
reduction of magnesia with coal. This method is probably similar to 
that used in Austria. 

Official statistics on German magnesium production and foreign 
trade have never been revealed. The nud output was estimated 
at 2,000 metric tons prior to 1933, but later estimates range from 
25,000 inetric tons in 1934 to 35,000 in 1935. These figures are prob- 
ably too high, and more conservative estimates indicate that the 
annual output in recent years has not exceeded 8,000 tons. Domestic 
output of magnesite increased from 5,700 metric tons in 1933 to 13,800 
in 1935, and imports increased from 53,388 tons in 1933 to an esti- 
mated 150,000 in 1936. The amount of magnesite consumed by the 
magnesium industry is not known. It is believed that exports of 
magnesium and its alloys are considerable, but probably they have not 
exceeded 3,000 tons annually during the last 5 years. 

Italy.—The Montecatini group has obtained authorization from the 
Government to construct a plant for the production of magnesium at 
Porto Marghera. Initial plans are to produce 150 tons a year, using 
magnesite. The Minerals Chemicals of Sulcis in Sardinia, controlled 
by Isotta Fraschini, is reported recently to have begun the production 
of magnesium. Presumably magnesium-bearing brines, obtained from 
the evaporating ponds for sea salt at Cagliari, are used as the raw 
material. Italy has dolomite in Tuscany and the Dolomites, and 
magnesite in Sardinia. 

Japan.—The only commercial producer of magnesium in Japan is 
the Nichiman Magnesium Kabushiki Kaisha (Japan-Manchukuo 
Magnesium Co., Ltd.), which merged with the Riken Magnesium 
K. K., the South Manchurian Railway and other interests in October 
1933, acquiring the 150-ton magnesium plant at Naoetsu in Niigata 
Prefecture. Besides this plant, which uses sea water bittern, it 
owns the recently constructed 700-ton capacity plant at Ube in 
Yamaguchi Prefecture. Two processes are used at this plant, and 
the chlorine gas, recovered from the electrolysis of magnesium chloride 
derived from sea water bittern by dehydration in one process, is 
utilized in thesecond electrolytic process employing calcined magnesite. 
Expansion of the Ube magnesium plant to 1,000-ton capacity by the 
En of 1937 will permit closing the Naoetsu works. One metric ton 
of magnesium requires from 17 to 20 tons of solid bittern and about 
50,000 kilowatts of power. 


8 U. 8. Bureau of Mines, Mineral Trade Notes: Vol. 4, no. 3, Mar. 20, 1937, NN 8-10. 
* L'Industrie Chimique, (French), The Fabrication of Magnesium and of Magnesia: 1936, p. 802. 
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The Nippon Magnesium Kinzoku K. K. (Japan Magnesium Metal 
Co., Ltd.) built & magnesium plant in Konan, Korea, in 1934, using 
the thermal reduction process, with near-by magnesite as the raw 
material. This plant, still in the experimental stage, plans an annual 
capacity of 2,000 metric tons. The Asahi Denka Kogyo K. K. (Asahi 
Electro-Chemical Industry Co., Ltd.) is experimenting with its own 
process of electrolyzing calcined magnesite and contemplates a 350-ton 
annual capacity. The Nippon Soda K. K. (Japan Soda Co., Ltd.) 
proposes an annual production of 300 tons by the electrolysis of 
calcined magnesite. 

Japanese magnesium production was 3,219 kilograms in 1931, 24,018 
in 1932, 104,812 in 1933, and 140,808 in 1934. All official data termi- 
nated after 1934, but output is estimated at 350,000 kilograms in 1935 
and 650,000 in 1936. Japanese imports were 8,996 kilograms in 1930, 
8,328 in 1931, 19,328 in 1932, 25,515 in 1933, and 617 in 1934, princi- 
pally from Germany. There were probably no imports in 1935 and 
1936, and Japan began exporting magnesium in 1934, shipping 3,502 
kilograms to the United Kinedom: 

Norway.—The Norwegian Salt Works near Bergen ceased produc- 
tion of magnesium some years ago. 

Switzerland.—Magnesium has been produced from magnesite and 
dolomite by the S. A. pour la Fabrication du Magnésium at Martigny 
since 1926. Magnesite is imported chiefly from Germany, the Nether- 
lands, and Austria. Domestic dolomite is available in the Cantons of 
Tessin and Vaud. Estimated output for 1936 is about 700 metric tons. 

U. S. S. R. (Russia).—By the end of 1936 Russia had 15 furnaces 
in operation for the production of magnesium from carnallite at the 
Solikamsk works in the Ural Mountains. The recently completed 
Dnepr plant at Neproges uses magnesium chloride obtained from the 
Saki Lakes, Crimean Peninsula. The Leningrad Experimental Mag- 
nesium Metal Plant at Leningrad is investigating production of the 
metal from magnesite and dolomite. 

United Kingdom.—Magnesium Metal & Alloys, Ltd., Rainham, 
Essex, began to produce magnesium in April 1935 and is now extend- 
ing its plant to increase output. The company is under the control 
of Murex, Ltd., which is purchasing the interest of Messrs. Johnson, 
Matthey & Co. The former alinement of interests that included this 
concern disbanded in October 1936.'? Magnesium Elektron, Ltd., at 
Clifton Junction near Manchester, formed early in 1936 by F. A. 
Hughes & Co., London, holds the magnesium production and fabrica- 
tion of patents of I. G. Farbenindustrie. Production was begun ary 
in 1937, and an initial output of 150 tons monthly was planned. Bot 
companies use magnesite imported chiefiy from Austria and Greece. 
The Imperial Magnesium Corporation, Lu. owned jointly by the 
British Aluminium Co., Ltd., and the Imperial Smelting Corporation, 
is now erecting & plant at Swansea, England, to produce magnesium. 
It has acquired a license to use the Austrian thermal reduction process 
and plans a plant with a final capacity of 7,000 tons annually. 

Other countries.—Production of metallic magnesium has been pro- 
posed in the Netherlands and Poland. 


10 Imperial Institute, London, World Production of Magnesium: Bull., vol. 34, no. 4, October-December 
1936, pp. 453-458. 
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ANTIMONY 


Apparent consumption of primary antimony in the United States 
in 1936, reflecting the SCH improvement in business, increased 80 
percent over that of 1935 and was the largest recorded since 1929. 
Imports were 85 percent higher and continued to be the chief source 
ofsupply. Domestic mines produced 29 percent more antimony than 
in 1935, but contributed only 10 percent of the total consumption. 
Price fluctuations were not so pronounced as in 1935. The average 
New York quotation for Chinese brands was lower—12.97 cents per 
pound compared with 14.08 cents in 1935. The average for domestic 
brands was 12.25 cents in 1936 and 13.62 cents in 1935. Late in 1936 
prices of nearly all metals moved upward in response to an unusual 
demand that developed in Europe and the United States. Antimony 
prices shared in this movement, and by March 1937 the New York 
quotation had exceeded 16 cents, notwithstanding the fact that the 
leading producer in the United States previously had announced its 
desire to keep the maximum price below 14 cents and the average 
price at 12 cente. 

World production increased 15 percent despite a decline in output 
in China, whose contribution to the world total dropped from 71 
percent in 1929 to 53 percent in 1936. Mexico and South America 
made notable advances in production in 1936. 

The Chinese industry was affected adversely by political conditions. 
Apparently the first year of control of the industry by the National 
Government was unsuccessful, as reports indicate considerable fric- 
tion between the Antimony Administration, dealers, and producers. 
During the latter part of 1936 dealers at Changsha engaged in a 
speculative orgy, which prompted the Administration early in 1937 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 731 
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to adopt drastic measures of control in an endeavor to stabilize the 
market. Producers retaliated by withholding supplies, and reports 
for April indicated that shipments of metal from Changsha had ceased. 


Salient statistics for antimony in the United States, 1932-36 


1982 1933 1934 1935 1936 
Production of antimony ore and concentrates 
short tons.. 900 1, 133 897 13, 616 3, 867 
Antimony contained........................ do. 419 587 404 1559 755 
Antimony content of antimonial lead produced from 
domestic and foreign ores.............. short tons.. 1, 085 927 1, 675 1, 136 1, 471 
Secondary antimony produced. ............... do.... 6, 450 7, 400 7, 550 9, 600 k 
Imports for GE peou; 
Antimony Inore do.... 1, 328 2, 128 2, 891 4, 587 10, 545 
Liquidated antimoay sulphide............ do.... 435 417 1, 352 , 185 
KT EE do. 1, 508 1, 934 1, 765 1, 248 1, 170 
LBE To [ERREUR RON CNN: do.... 403 651 269 504 1, 201 
Exports of foreign antimony.....-............. do... 123 98 402 318 391 
Primary antimony available for consumption. .do.... 4, 272 6, 021 7, 202 8,351 15, 038 
xe of antimony in bonded warehouse at end of 
POR A Gate ene short tons.. 705 523 570 830 443 
Average price for year of antimony at New York? 
cents per pound.. 5. 02 6. 51 8. 92 314.08 312. 97 
World production. ...................... short tons..| 19,100 21, 500 23, 000 29, 800 34, 200 
1 Revised fi 


gures. 
3 According to American Metal Market. 
3 Chinese grade. American grade was quoted at 13.62 cents a pound for 1935 and 12.25 cents for 1936. 
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Fiaurt 42.—Trends in world production, United States Imports, and New York price of antimony, 1910-36. 


The strategie position of the United States with respect to antimony 
recently underwent an important change. In 1929 about 70 percent 
of all antimony imported came from China, whereas in 1936 less than 
10 percent was of Chinese origin and about 90 percent came from 
Mexico and South America. Coincident with this shift in source 
was a change in the nature of the products imported. About 70 
percent of the 1929 shipments was regulus and 11 percent was ore, 
whereas in 1936, 76 percent was ore and only 8 percent was metal. 
This change was made possible by an increase in smelting capacit 
in the United States, which enlarged the market for Mexican, Sout 
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American, and, to a smaller extent, domestic ores. The domestic 
SEN can now supply large tonnages of metal and oxides to the 
trade. 

From a mili viewpoint, dependence on American sources of 
supply is preferable to dependence on Asiatic sources, because in an 
emergency the former could be maintained more easily than the 
latter. One important factor, however, which has not been investi- 
gated thoroughly, is the adequacy of antimony reserves in North 
and South America. This is important, as it involves the permanence 
of the present domestic industry. Obviously, the Chinese, with 
their abundant and rich deposits, will not permit the loss of the 
world's largest market without a struggle. 


DOMESTIC PRODUCTION 


Mine output.—Antimony mined in the United States is derived from 
both antimony ores and lead ores, the latter being the more important 
source. Byproduct antimonial drosses obtained in refining lead 
bullion are used in the manufacture of antimonial lead, other alloys, 
and various antimony compounds such as oxides and sulphides. In 
1936, 1,434 tons of antimony derived from domestic lead and anti- 
mony ores were recovered in antimonial lead; data on the quantity 
recovered in other alloys and compounds are not available. 

The antimony content of antimony ores and concentrates produced 
in 1936 was the highest recorded since 1916. Of the 755 tons reported, 
729 were contributed by the Yellow Pine Co. in Valley County, 
Idaho. The remainder was supplied by three small producers in 
Nevada and one in Washington. The Arkansas Antimony Corpo- 
ration, De Queen, Ark., began mining early in 1937. No production 
was reported from Alaska in 1936; but Morris P. Kirk & Son, Inc., 
an affiliate of the National Lead Co., acquired the Stampede mine in 
the Kantishna district and began shipping ore early in 1937. 


Mine production of antimony ores and concentrates tn the United Stales, 1982-86, 
in short tons 


Ore and 
Y ear concen- | Antimony 


trates 


Year concen- 


content content 


3 Revised figures. 


Smelter output.—The only active primary antimony smelter in the 
United States is that of the Texas Mining & Smelting Co. at Laredo, 
Tex., which treats largely Mexican ores. The plant, which produces 
antimony oxide in addition to metal, was put into operation at the 
beginning of 1931. Its annual output has been as follows: 


Antimony produced by the Tezas Mining & Smelting Co., 1931-86, in short tons 


Antimony | Antimony 
me oxide 


— —————m | ————À— A —MMÓM——— | —Ó————Ó—MÓ—— |. ————————————— 
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Except for 1933 and 1934, when one other company was producing, 
the foregoing statement of antimony-metal production represents the 
entire domestic output since 1929. Additions to the Laredo smelter, 
completed in 1937, have increased the monthly capacity to 900 tons. 
This may be varied, according to demand, between 900 tons of metal 
with no oxide and 600 tons of metal with 300 tons of oxide. 

Details of antimonial lead production at primary lead refineries are 
shown in the accompanying table. These represent only part of the 
total antimonial lead output, as large quantities are produced at plants 
that operate exclusively on scrap, and some hard lead is made by 
mixing antimony and soft lead. 


Antimonial lead produced at primary lead refineries, 1929-36 


Antimony oontent 
Production 
= (short tons)| From do- | From for- Fro Total 
mestio ores | eign ores! | (¿y Ge GH 
(short tons) |(short tons) Bhort tons | Percent 
pnt mou Eege 43, 244 2,311 741 1, 883 4, 935 11.9 
A ra a aE , 797 1, 302 383 1, 282 2, 967 12.0 
A A cis penat ade 21, 842 768 196 1, 474 2, 438 11.2 
a Ke R AA E EE 21, 024 878 207 1,410 2, 495 11. 9 
IL > EEN 17, 805 870 57 793 1, 720 9.7 
1934 : oe lie sione ERR: 16, 607 1, 657 18 588 2, 203 13. 6 
1035.2: es te Cote E 16, 384 1,110 26 593 L 729 10. 6 
1030. aru EE eFrcERecELTORS 23, 230 1, 434 37 691 2, 162 9.3 


1 Includes lead ores, antimony ores, and metallic antimony. 


Secondary production.—The following table shows the total amount 
of secondary antimony recovered in the United States from scrap. 
Additional information is given in the chapter entitled “Secondary 
Metals." 


Secondary antimony recovered from old alloys, scrap, and dross, in the United States, 


1932-36 
Year Short tons Value! Year Short tons Value! 
1032 tse tee ead ot 6, 450 $725,000 || 1935 ...............-....- 9,600 | $2,703, 400 
¡AA E A 7, 400 963, 500 KEE 9, 900 2, 568, 100 
1934. nonsi ees eben ne 7, 990 1, 346, 900 


! Values calculated at average yearly price for ordinary brands of antimony as published by the American 


Metal Market. 
DOMESTIC CONSUMPTION 


Precise data on the consumption of primary antimony in the United 
States are not available owing to lack of information on dealer and 
consumer stocks. An approximate idea of the trend of consumption, 
however, can be Led: from the following table, which shows the 
annual supply available for consumption. 
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Primary antimony available for SEH in the United States, 1929—36, in 
short tons 


Domestic antimony recovered in an- 


timonial lead...................... 2,311 | 1,302 768 878 870 657 | 1,110 L 434 
Imports for consumption (antimony 1 
KAS ): í 
ntimony ore... .......... LL... , 865 863 | 4,863 | 1,328 | 2,128 | 2,891 587 | 10,545 
Liquated sulphide EEN ], 262 499 455 304 495 292 È 946 D 830 
Compounds 1.................... 1, 778 626 666 377 563 241 502 974 
Type metal, etc. ................ 295 53 A 1 301 586 309 
Regulus. ..............---------- 11,073 | 7,700 | 3,753 | 1,508 | 1,934 | 1,765 | 1,248 1, 170 
Total available. ............... 18, 584 | 11,043 | 10,505 | 4,396 | 6,291 | 7,432| 8.602 | 15,262 
Exports under draw-back............ 57 174 107 124 270 170 251 224 
Available for consumption........... 18,527 | 10,860 | 10,308 | 4,772 | 6,021 | 7,262 | 8,351 | 15,038 


! Content estimated at 70 percent. 
2 Content estimated at 80 percent. 


A notable increase in consumption of antimony in 1936 is indicated 
by the 80-percent rise in the available supply of primary metal. 
This was brought about largely by an improved demand for anti- 
monial lead and other alloys, although the manufacture of antimony 
compounds also consumed greater tonnages. In 1936, 4,852 tons of 
antimony oxide and other compounds, with an estimated antimony 
content of 3,940 tons, were produced, compared with 3,969 and 3,227 
tons, respectively, i in 1935. 

Over half of the ral antimony consumed in the United States 
is used in the manufacture of such products as storage batteries, cable 
covering, and bearing metals, from which there is a large return of 
scrap. The constant recycling of this scrap provides industry with 
antimony products in addition to those made from prim metal. 
In 1936, 9,900 tons of secondary antimony were recovered, which was 
equivalent to 66 percent of the apparent consumption of new metal. 

Some important changes have ben made recently in the manufac- 
ture of electric storage batteries, one of the principal consumers of 
antimony. Due to greater load requirements of modern automobile 
batteries, the thickness of grids has been reduced to permit use of more 
plates without increasing the size of the battery. This has necessi- 
tated an increase in the tensile strength of the antimonial lead used 
for this purpose, which has been done by increasing the antimony 
content to 12 percent; formerly 6 to 9 percent was used. It has been 
known for some time that small amounts of the antimony in storage 
batteries enter the electrolyte and cause self-discharge of the battery 
when idle. "This has not been troublesome in automobile batteries, 
but in some other installations it is a distinct disadvantage. To over- 
come this difficulty, lead alloy containing 0.1 percent calcium has been 
developed. Its adoption for use in automobile batteries is uncertain, 
as it is difficult to cast the alloy into the thin grids now required, and 
heat treatment is needed to provide strength equivalent to the anti- 
monial lead grids now used. A cadmium-lead alloy is being used in 
submarine storage batteries in Germany. 

The use of antimony fluoride as a mothproofing for fabrics has been 
described? Antimony is said to be superior to arsenic as a preventive 


3 Textile Colorist, vol. 58, September 1936, p. 591. 
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of dezincification in the manufacture of copper-bearing-metal alloys 
containing zinc. A pewter composed of 5 percent antimony and 95 
percent tin and with properties superior to those of the commonly 
used alloy of 2 percent copper, 6 percent antimony, and 92 percent 
tin, has been developed. 


FOREIGN TRADE 


The following tables show imports and exports of antimony and 
antimony products. 


Anlimony imported for consumption in the United States, 1932-36 


, Antimony oxides 
Antimony ore de Antimony metal | and ine coi 


Year Antimony content 


Short Short 
Value ions Value tons Value 


A A EH Ne [| —— 1 ———— ee ———— 


$14,452 | 1,508 | $108,241 471 $42. 014 
42,727 | 1,934 | 137,541 704 59, 559 
26,761 | 1,705 | 158,414 301 35, 507 

3! 105,446 | 1,248 | 250,771 628 94, 7S3 

30 139,784 | 1,170 | 243,474 | 1,218 217, 505 


Antimony imported for consumption in the United States, 1935-36 
Antimony ore Antimony metal 


Country Gross Antimony content 


WE — — — — —— | Short tons Value 


tons) Short tons | Value 


— —— | MM | —————— |———M |. ———————M— ño 


1935 
e A E EE 413 253 $31, 333 
Beier se Segoe ces de e edu dnce usto clau ncc ence xu splen 
BOlVIde e caue tue eee eid usu x emend Sa i d d a 540 350 40, 388 
Eneida ed ET a 360 227 27, 303 
A EE eee AAA ER 
IIGHUUFlS E 12 5 707 
Hong Kong... EE 28 20 1, 450 
MX EE 12, 483 3, 493 402, 225 
E A O EGEAS 93 65 12, 507 
PHIL EENEG 270 174 28, 695 
United Kipedo essre oasen eaan aa aed E EEN 
14, 205 4, 587 544, 608 
a ae oa 
1936 
EEN NE 1, 611 1, 035 156, 812 
1 EE GE e maus EE 
ENER 1, 108 627 83, 324 
(and A narea aa a a aa (3) 3 
CNB NEE 2. 020 1,241 189, 455 
China......... Ee 211 123 12, 660 
Hong KO cosida c 8k e pese ied 56 31 3, 165 
A AA A 24, 704 6, 991 687, 651 
Panama- ere 15 10 2, 126 
1 PENDENTES EPOR 761 487 64, 907 
United Kingdoms aoc ects oer doe ina 
30, 486 10, 545 | 1,200, 132 


! Imports credited to Chile originated mainly in Bolivia. 
? Less than 1 ton. 


ANTIMONY AND CADMIUM 734 


Estimated antimony content in type metal, antimontal lead, and other alloys imported 
for consumplion in the United States, 1929-36, in short tons ! 


Type Tyne 
n ám metal st 
an ther and ther 
Year anti- alloys 3 Total Year anti- alloys 3 Total 
monial monial 
lead ] 
1920 wees echt 205 A 205 193 chau auctus 4 297 301 
1930.01 zo zc CH SW 53 A ili:lllezervls 18 568 556 
103 NEE xem nos E, ar mmi ere e IA 89 120 209 
1932... ils d. M nose 1036:.....21:.. see 3 56 309 


1 For details of gross weight and values see imports shown in Lead chapter. 

! Chiefly in special antimony-lead alloys containing high percentage of antimony, importation of which 
was bezun in 1933. 

3 Type metal only. 


Foreign antimony (regulus or metal) exported from the United States, 1932-36 


Year Short tons Value Year Short tons Value 
1032 4 crc EE 123 $11, 820 1935.22 22:202 m5fwawca ten 318 $62, 167 
i EE E ENE SE tans 98 9, 321 || 1936: Leo cca le 391 56, 308 
A O 402 42, 415 
PRICES 


The average New York price for Chinese antimony in 1936 was 12.97 
cents per pound (duty paid), a decline of 8 percent from 1935. The 
quotation at the beginning of the year stood at 14 cents, which proved 
to be the high for the year. The downward trend evident in the last 
quarter of 1935 continued into 1936. Weakness in the Chinese market 
was reflected in the sharp decline in New York quotations to 12.625 
cents during the first part of January, but toward the latter part of 
the month the market strengthened and by March the price had risen 
to 13.50 cents, at which level 1t remained throughout April and May. 
During June, however, political conditions in China prompted some 
liquidation of stocks held at Changsha, and by the early part of August 
the New York price had declined to 12.50 cents, the low for the year. 
There was no SEH during September, October, and November, but 
early in December the price began to move upward, largely on account 
of general consumer and speculator interest in other nonferrous metals. 
At the close of the year the quotation stood at 13.75 cents. 

Quotations for domestic metal ranged from 10.625 cents in August 
to 13.75 cents at the close of the year and generally were below the 

uotations for Chinese metal. The o. price for American brands 
uring 1936 was 12.25 cents, or 0.72 cent below the average quotation 
for Chinese brands. 

On the London market quotations on English brands ex warehouse 
opened at £76 to £77 per long ton and closed at £72 to £73. "The 
opening price was also the high for the year, and the low of £64 to 
£65% was established during the latter part of July and held during 
August and September. Price ranges on foreign brands ex warehouse 
were as follows: Open and high £65, low £51, and close £60 to £61. 
In China, prevailing prices for antimony c. i. f. Hankow were con- 
siderably higher at the close of the year than at the beginning. On 
December 31, 1935, the price was Sq cn to $214 (U. S. currency) 
per long ton, compared to $236 on December 31, 1936. At the end 
of July the quotation stood at $183. 
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Average monthly quoted prices of anttmony, prompt delivery at New York, 1929-36, 
tn cents per pound 


American 
Chinese brands (duty paid) brands? 
Month 
1929 1930 1931 1932 1933 1934 1935 1936 1935 1936 

January............ 9. 55 8. 50 7.34 6.01 5. 70 7.21 | 14.36 | 12.98 | 14.11 12. 74 
February.........- 9. 50 8. 88 7. 08 6. 55 §. 73 7.17 14. 50 13. 05 14. 25 12. 99 
March. ............ 9. 53 8.27 7.12 6. 19 5.95 7.5A 14. 50 13. 42 14. 25 13. 07 
AD 2 emis 9.51 7.75 6. 88 5.82 5. 84 7.92 | 14.30] 13.50 | 14.04 12. 67 
BY A A 8. 94 7.45 6. 52 5. 21 6. 25 8. 49 13. 91 13. 50 12. 73 12, 41 
Tineo es 8. 83 7.08 6.30 5. 03 6. 48 7.89 | 12.75 | 13.20 | 12.50 11.72 
TMV cano daros 8.45 6. 98 6.81 5. 00 7.16 8. 02 12.75 13. 00 12. 50 11. 24 
August............. 8.77 7.82 6. 61 5.18 7.04 8. 52 12. 03 12. 57 12. 50 11.12 
September. ........ 8. 68 7. 76 6. 53 5. 60 6. 88 8. 76 13. 54 12. 50 13. 22 11. 76 
October............ 8. 54 1.32 6. 52 5. 61 6. 83 9. 39 15. 62 12. 50 15. 34 12. 07 
November......... 8. 50 7.11 6. 68 5. 79 7.07 12. 38 15. 30 12. 50 14. 19 12. 21 
Deceuiber.......... 8. 43 7.10 6. 26 5. 42 7.24 13. 81 14. 54 12. 03 13. 84 12. 95 
Average........ 8.94 7.07 6. 72 5. 62 6.51 8.92| 14.08 | 12.97 | 13.62 12. 25 


t Source: Metal Statistics, 1937. 
1 No quotations published prior to 1935. 


WORLD PRODUCTION 


World production of antimony in 1936, stimulated by the high 
prices of the past 2 years, increased 15 percent over that in 1935. The 
estimated production of 31,000 metric tons in 1936 almost equaled 


World production of antimony, in 1929 and 1982-86, in metric tons! 
[Comp led by R. B. Miller] 


Country 1929 1932 1933 1934 1935 1936 
North America: 
Honduras oes os UD EE E, A an ce Ge 1 
E e EE 3, 096 3 1, 388 3 1, 559 2, 134 8, 656 5, 843 
United Sintes..... osc A 304 426 293 405 648 
Bouth America 
Bolivia EE 3, 023 1, 176 1,517 961 1, 633 3, 090 
l2) ec ote MICE E bee 3 86 314 134 628 
Europe: 
Austrian isis ld DOO A, A A EEN 125 
Czechoslovakia. ...............-...... 556 480 1, 090 928 1, 637 (t 
eil PEIE EE a ue em adquiere 1, 021 510 312 202 4 
E t: caede cedem sew acd 262 110 73 29 4 
Italy o o a rn 306 302 291 249 363 4 
Tugosiavia. carioca e coop secs 210: D, E sese 73 592 
Borneo, BElllsB- oo O a toe ee ote WE 20 (0 
A A D 3 22, 401 12, 468 13, 800 15, 548 17,7 16, 391 
Bo A EE 3 Slee 2 (4 
India, British........... A NEA E ETUR TM. PE CERERI 16 D 
Ree eet A EE E, dE, EE 16 
ET EEN 22 16 32 26 47 » 
Turkey (Asia Minor)................. olaa 36 53 103 4 
Africa: 
Bet A 114 214 80 529 810 983 
Morocco: 
gn onc ASA eet asd AA 110 
ag TE EES 3 180 121 120 d ken EE (4) 
Southern Rhodesia- coca ld 153 
Union ELE TE A AA D EES 4 15 
Oceania: 
Australia: 
New South Wales................ 25 61 42 10 24 (4) 
SI AAA AS EN e WEN ARA zuo 7 
MIOtOLIB EE q AA lt 93 (0) 


—— | ———— |————— e — as |———————— | ———— 


31, 700 17, 300 19, 500 21, 400 27, 000 31, 000 


! Approximate recoverable metal content of ore produced (80 percent of reported content), exclusive of 
antimonial lead ores. 

? Includes antimony content of antimonial lead. 

3 Exports. 

* Data not available, estimate included in total. 

! Figures represent antimony content of regulus, crude antimony, and oxide exported. 

* Less than 1 ton (134 kilos). 
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the 1929 output. Statistics shown herein do not include antimony 
derived from lead ores, which probably seldom exceeds 5,000 tons per 
year. China's output decreased slightly, but in 1936 it continued 
to be the principal producer, having contributed 53 percent of the 
estimated total;in 1929 China's share was 71 percent. Loss of markets 
in the United States has been the principal reason for the decline in 
China's importance in the antimony trade. Mexico, Bolivia, Peru, 
Yugoslavia, and the United States mined considerably more antimony 
in 1936 than in 1935. 


REVIEW BY COUNTRIES 


Austria.—In October 1936 it was reported that operations had been 
resumed at the Szalonak mines in the Burgenland district. 

Australia.—Wiluna Gold Mines, Ltd., completed a lead smelter to 
treat stibnite concentrates from the Moonlight mine, arsenopyrite 
from the Wiluna mine, and lead ores from mines recently acquired at 
Northampton, Western Australia. | 

China.—Over 95 percent of the antimony produced in China comes 
from the Province of Hunan. As the industry is important in the 
economic life of the Province, the decline in the price of antimony 
during the depression caused considerable hardship. "With a view to 
ameliorating the situation, the Provincial Government early in 1933 
organized the Antimony Trade Association for Hunan, later known 
as Hunan Antimony Syndicate. The syndicate was established for 
the purpose of collecting taxes for the Provincial Government and to 
exercise control over the industry. The latter objective did not prove 
to be very effective. Several unsuccessful attempts were made to 
restrict production and maintain prices. In December 1935 the 
National Government of China assumed control of the industry, abol- 
ishing the old syndicate and creating an Antimony Administration 
under the National Resources Commission. According to some 
sources, this move was prompted primarily by a desire to divert to 
the National Government the taxes collected by the Provincial 
Government. 

The new administration immediately established production and 
export quotas, and during the first quarter of 1936 dealers found it 
difficult to obtain enough export permits to meet the growing demands 
of world trade. This difficulty was remedied during the second quar- 
ter of the year. During the third quarter speculators became active 
in the local markets. It was reported that 3,000 of the 4,400 long 
tons of antimony on hand in China were owned by speculators intent 
on raising local prices. Daily transactions on the Changsha market, 
mostly between local dealers, often totaled 500 to 700 tons, whereas 
the daily production of metal was less than 50 tons. The specula- 
tive market thus created was opposed by the National Antimony 
Administration, and at the close of the year drastic measures were 
taken to reduce prices and bring some degree of stability to the market. 
It was reported that, effective January 1, 1937, permits to ship anti- 
mony from Hunan Province would be issued only to the Antimony 
Administration. Prices were established for the purchase and sale 
of antimony. On January 1, 1937, the price for regulus payable to 
miners and smelters was set at Ch $450 per ton, c. 1. f. Changsha, 
which was considerably below the Ch $800 currently quoted on the 
Hankow market. The announced selling price on the same date at 
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Changsha was Ch $618. An office was set up at Hankow to receive 
and execute orders from local exporting firms and concerns abroad 
wishing to purchase antimony. It is expected that the office will 
deal directly with buyers in foreign countries, and to this end a com- 
mission is to be sent abroad to encourage direct transactions. 

The foregoing actions of the Administration met with considerable 
opposition from dealers and producers. It was evident that the 
policy of the administration was to eliminate the Changsha dealers 
from the trade entirely. The producers felt that in offering such low 
prices the administration was absorbing profits that should accrue 
to them. It was reported that as a defense measure producers had 
agreed to make no sales to the administration and to curtail produc- 
tion sharply so that the administration would be unable to obtain 
supplies to sell to local exporters. The administration countered 
with a threat to take over the mines if the measures adopted by the 
producers proved to be effective. While details as to the outcome of 
the controversy are not available at this time, the decline in estimated 
production in Hunan from 1,200 long tons in December 1936 to 650 
tons in January 1937 and a subsequent rise to 1,100 tons in April 
suggests that the po may have carried out their program 
partly. This is indicated further by the large increase in stocks of 
metal at the mines and the virtual depletion of supplies at Changsha 
and Hankow during the first 3 months of 1937 and the cessation of 
shipments from Changsha in April. 

According to United States Vice Consul Arthur R. Ringwalt, of 
Yunnanfu, the rise in the price of antimony during the last 2 years 
has stimulated interest in the antimony deposits of Yunan Province. 
The richest deposits are found in the neighborhood of Chihtsum on 
the Yunnan Railway near Mengtsz and Lusi 80 miles to the north of 
Chihtsum. Other deposits occur near Yenshan 50 miles east of 
Chihtsum. A small amount was produced in 1936. Operations 
appear to have been halted by the establishment of a Government 
monopoly to control production of tungsten ores as well as antimony. 
It is believed that the Province will be a marginal producer at best. 

Colombia.—Late in the year it was reported that an antimony mine 
was being developed in the State of Tolima. 

Japan.—The Japanese Antimony Mining Co. is planning a new 
refinery at Amagasaki, Hyogo Province. | 

Mexico.—The production of antimony in Mexico has increased 
considerably during the last few years, owing largely to the greater 
requirements of the antimony smelter at Laredo, Tex. The principal 
mines are situated in the Catorce district, San Luis Potosi, and some 
ore is produced in the Atlas district, Sonora. Metallic antimony is 
produced in Mexico as a byproduct of lead ores at the Monterrey 
smelter of the Compania Minera de Penoles, S. A. 

U. S. S. R. (Russia.).—A trial plant for the production of 70 metric 
tons of metallic antimony annually was reported under construction 
at Kadamzhai, South Kazakstan. At Turgai, North Kazakstan, a 
smelter has been producing antimony trisulphide since the end of 1935, 
and by the end of 1936 a second plant will be producing metallic 
antimony and antimony pentoxide. 

Y dao Ee Podrinje Consolidated Mines, Ltd., under 
British management, has resumed operations at its antimony, lead, 
and silver mines at Krupanj and Stolici. In the latter mines the ore 
is said to contain 25 to 30 percent antimony. A new plant with a 
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daily capacity of 4 tons of antimony (99.6 percent pure) has been 
completed. 


CADMIUM 


Production and consumption of cadmium in the United States 
established new peaks in 1936. Consumption throughout most of 
the year was so heavy that domestic producers, with stocks depleted 
by the record sales of 1935, were unable to meet the demand. Con- 
sequently, there was a large increase in imports. Prices broke sharply 
about the middle of the year, but the average for 1936, 97.8 cents per 
pound, was considerably above the 70.5 cents recorded for 1935. 
Average values realized by producers on sales of metal, however, were 
below quoted averages. Partial returns received by the Bureau of 
Mines indicated average selling prices of about 80 cents in 1936 and 
50 cents in 1935. At the close of the year producers’ stocks were 
exhausted. | 

High prices and scarcity of supplies have retarded development of 
new uses and forced substitution in some of the old ones. Bright zinc 
coatings have replaced cadmium plating in many instances, and other 
materials have been substituted for cadmium pigments to some 
extent. The concern that pioneered in the use of cadmium alloys in 
automobile bearings reverted to tin-base alloys in 1936. Although 
other manufacturers have adopted cadmium bearings, the threatened 
loss of this market precipitated the price drop mentioned previously. 

In Europe production exceeded demand during the first 9 months 
and prices at London declined from $1.21 in February to 57 cents in 
September. In the last quarter sales increased rapidly, so that by the 
close of the year stocks were exhausted and the price had risen to 98 
cents. World production increased 17 percent in 1936. 


Cadmium produced, sold by producers, imported, and consumed in the United States, 
1929-86, in pounds 


Produced 
Gaeren Metallic Domestic 
Year Cadmium sold by cadmium | consump- 


Metallic {compounds Total 
cadmium | (estimated | cadmium 
content) 


im ported tion 


——— | | | |: | m —ÁÀ IP Óá ARR 


1920 E 2, 481, 427 433,300 | 2.915,000 | 2,330,617 214, 307 8, 129, 000 
jio eret 2, 777, 762 316, 300 | 3,094,000 | 1, 664, 644 40, 105 3, 134. 000 
LEE 1, 050, 529 337,200 | 1,388,000 | 1, 544, 414 271 1, 388, 000 
e ee howe ese de 799, 501 259, 800 | 1,059,000 | 1,154,151 |............ 1, 059, 000 
A P 2, 270, 933 401,400 | 2,678,000 | 2,447.014 108, 861 2, 187, 000 
A E E EE 777, 384 566,700 | 3,344,000 | 2,472,971 125, 955 3, 470, 000 
deiere 3, 477, 091 507, 400 | 3,984,000 | 4.023, 900 185, 387 4, 169, 000 
js ————— — — 3, 633, 495 626,800 | 4,260,000 | 3, 626, 669 576, 139 4, 834, 000 


153336—37— —48 
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DOMESTIC PRODUCTION 


The following firms reported the production of cadmium and cad- 
mium compounds in 1936: 


Producers of cadmium or cadmium compounds in the United States in 1936 


Location of plant 
American Smelting € Refining Co. Denver, Colo. 
American Zinc Co. of Illinois- -------------------------- Fairmont City, Ill. 
Anaconda Copper Mining Co................ 2.2 LLL... Great Falls, Mont. 
Ceramic Color & Chemical Manufacturing Co... New Brighton, Pa. 
Chemical € Pigment Co. Baltimore, Md. 
E. I. du Pont de Nemours & Co Cleveland, Ohio. 
Harshaw Chemical Co.....................- SES Elyria, Ohio 
New Jersey Zine Co Palmerton, Pa 
Sherwin-Williams Co. Chicago, Ill. 
St. Joseph Lead 00.4. oe sei ie as: Herculaneum, Mo. 
Sullivan Mining Co. Kellogg, Idaho. 
United Color € Pigment Co................... LLL 2.2.2. Newark, N. J. 
U. S. Smelting, Refining and Mining Co. ................. Midvale, Utah. 


Domestic production of primary cadmium is derived from the treat- 
ment of flue dust from copper and lead smelters, as a byproduct from 
the smelting and electrolytic reduction of zinc ores, and from the pur- 
ification of zinc sulphate solutions used in the manufacture of litho- 

one. Thus, further expansion of cadmium production depends 
argely on increases in the output of copper, lead, and particularly 
zinc. 

Of interest as & potential means of obtaining an additional source 
of supply is the Queneau process for removing cadmium and other 
metals from zinc concentrates. A cheap chloride is added to the 
roasted concentrate, and the mixture is subjected to a blast roast that 
volatilizes as chlorides the cadmium and other contaminating metals. 
The fume is collected and treated further for the recovery of the vari- 
ous metals. The process, which is described in United States Patent 
1999209, April 30, 1935, is said to present a method of recovering 
much of the cadmium that now goes into prime western grades of 
zinc. A similar process, in which fluorides are used instead of chlo- 
rides, also has been proposed for the recovery of cadmium from zinc 
ores (United States Patent 2064835, December 22, 1936). 

A small quantity of secondary cadmium is recovered from the 
scrap from the manufacture of automobile bearings. "This is not 
included in the statement of production, as it would represent duplica- 
tion of metal previously reported. 


DOMESTIC CONSUMPTION 


Cadmium is used principally in the manufacture of alloys and com- 
pounds and as a plating material. Prior to 1935 the latter use was the 
most important, but in that year the adoption of cadmium alloys for 
bearing metals by some automobile manufacturers raised this use of 
the metal to first place. The resulting shortage of supply and rise 
in price forced the substitution of zinc in plating in many cases. 

According to some authorities, the su eriority of cadmium over 
zinc in platings has been exaggerated. iggin? suggests that the 
bright coatings obtained with cadmium proved to be more salable 
than the dull finishes formerly obtained with zinc. "This advantage, 


! Diggin, M. B., Recent Developments Open Path to Wider Use of Bright Zinc Plating: Steel, vol. 98, 
no. 16, Apr. 20, 1936, p. 44. 
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however, has disappeared since the development of bright zinc coat- 
ings. Cadmium coatings formerly were applied more easily, but this 
advantage likewise has been eliminated to some extent by improve- 
ments in zinc-plating technique. 

Soderberg,* on the other hand, states that the substitution of zinc 
in plating was due to the increased consumption of cadmium in other 
industries, and that the advantages of cadmium plating will again 
lead to its greater employment for various purposes. He points out 
that the brightness of cadmium plating is more permanent than that 
of bright zinc coatings. Cadmium withstands corrosion better than 
zinc under certain conditions, such as in alkaline solutions. The low 
electrical contact resistance between cadmium-plated surfaces and 
the ease with which they can be soldered are factors that favor the 
use of cadmium. He also claims that cadmium plating can be done 
more easily than zinc plating. 

Corrosion tests on cadmium and zinc coatings on steel conducted 
by the Bureau of Standards P indicated no significant difference in the 
two metals in mild or marine atmospheres. In industrial areas where 
the air was contaminated with sulphur compounds zinc was superior 
to cadmium. A coating consisting of about 10 percent cadmium 
and 90 percent zinc was found to be superior to either zinc or cadmium. 

R. J. McKay and R. Worthington have presented a summary and 
bibliography of cadmium plating in chapter 8 of Mimeograph Series 
71, entitled ‘‘Corrosion Resistance of Metals and Alloys", published 
in 1936 by the American Chemical Society. 

The future of cadmium alloys in automobile bearings seems to de- 
pend upon the ability of producers to furnish adequate supplies of the 
metal at prices below those prevailing in recent years. Recordin to 
some reports, several firms have deferred adopting cadmium alloy 
because the supply is uncertain, and some companies recently discon- 
tinued using cadmium bearings. The problem of producing lubricants 
that will not corrode cadmium alloys Apparent] has been solved. 
Ordinary tin-base bearing metals can be strengthened considerably 
by adding 1 percent of cadmium. 

The development of cadmium-zinc solders for aluminum and 
sheet steel was reported in 1936. 

The use of cadmium in compounds increased in 1936. Production 
of cadmium lithopone, which was curtailed sharply in 1935 because 
of shortage of supplies, increased materially, and the manufacture 
of sulphides increased substantially, also. 


FOREIGN TRADE 


Official statistics record only the imports of metallic cadmium. 
There is some import and export trade in cadmium compounds and 
some metal is known to have been exported in former years, but the 
quantities involved are believed to be relatively unimportant. Im- 
ports of metallic cadmium increased 211 percent in 1936. Of the 
576,139 pounds received, Canada supplied 238,599, Belgium 170,656, 
United Kingdom 108,866, Norway 33,619, Germany 11,519, Australia 
10,640, and Netherlands 2,240. The United States also imports crude 


1 Soderberg, Gustav., The Future of Cadmium Plating: The Metal Industry, London, vol. 49, no. 22, 
Nov. 27, 1936, pp. 543-545. 

5 Blum, William, Strausser, Paul, W. C., and Brenner, Abner, Corrosion-Protective Value of Electro- 
deposited Zinc and Cadmium Coatings on Steel: Jour. Research, National Bureau of Standards, vol. 16, no. 
2, February 1936, pp. 185-212. 
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materials containing cadmium for refining. In 10 months of 1936, 
Mexico reported exports of approximately 500 tons of cadmium to 
the United States. 

PRICES 


According to Engineering and Mining Journal, the average price 
of cadmium in 1936 was 97.8 cents per pound, compared with 70.5 
cents in 1935 and 55 cents from 1931 to 1934. In 1929 the price 
ranged from 80 to 95 cents per pound. Incomplete data obtained 
from producers by the Bureau of Mines indicate that the average 
value realized on sales of metallic cadmium in 1935 was about 50 
cents per pound and in 1936, 80 cents. 

The quoted price of cadmium was maintained at $1.025 to $1.05 per 
pound for the first 5 months of 1936. During this period it was 
rumored that some automobile manufacturers using cadmium bearing 
metals were threatening to revert to the use of tin-base metal on 
account of the high price of cadmium and constant shortage of sup- 
plies. About the middle of June, in an effort to prevent this move, 
producers reduced the price to bearing makers to 75 cents for large- 
scale transactions. The price to platers remained the same. “On 
July 16, E. and M. J. Metal and Mineral Markets began to quote 
small parcels, spot, at $1.05 and quantity business for nearby and 
forward delivery at 75 cents to $1. These quotations held for the 
balance of the year, although on July 30 the designations were 
changed to ''spot lots to platers, patented shapes, $1.05” and “‘quan- 
tity business, commercial sticks, prompt and forward shipment, 75 
cents to $1". 

On the London market the demand for cadmium continued good, 
but additional supplies that came into the market from new producers 
sent prices down from & high of 4 s. 10 d. ($1.21 per pound) in Feb- 
ruary to a low of 2 s. 3 d. ($0.57) in September. The low price 
stimulated consumption and diverted some foreign supplies from the 
European market. Supplies again became scarce, and as a consequence 
prices moved up. At the close of the year the quotation stood at 4 s. 
$0.98). 

) WORLD PRODUCTION 


World production of cadmium in 1936 is estimated at 3,665 metric 
tons, 17 percent more than in 1935. The United States contributed 
53 percent of this total, but some of it was derived from cadmium 
materials imported from Mexico. All the countries for which 1936 
data are available, except Norway and South-West Africa, made 
substantial increases in production. South-West Africa ships cadmium- 
bearing flue dusts to Germany for treatment, but German production 
statistics apparently do not include the cadmium derived therefrom. 
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World production of cadmium, 1929 and 1932-36, by countries, in kilograms 
[Compiled by R. B. Miller] 


Country 1933 1934 1935 1936 

Australia (Tasmania)......... 162, 074 172, 588 222, 108 251, 826 
Belgium...................... 161, 024 225, 999 151, 001 293, 500 
Canidae ee tc ud 111, 602 133, 179 250, 018 356, 484 
Lee 1:222 ce e olde eL 40.000 |............ 120, 907 (2) 
Germany..................... 3 40, 000 3 40, 000 165, 000 303, 000 
Italy A A EDU 6, 934 8, 345 16, 012 (3) 
AA re. HE 3, 047 28, 830 3, 236 (2) 
Meilen... (*) (4) (^) 4) 
feel Lio enLeve meos rur 139, 734 137, 324 118, 335 108, 197 
Ort Te EE 3, 93, 083 143, 557 120, 700 140, 900 
South-West Africa. ........... 7 AAA an cu ER 03, 503 145, 149 109, 200 
U. S. S. R. (Russia)... (0h. dioere 2, 585 12, 000 (2) 
United Kingdom !............ , 15, 922 6,073 (3) (2) 
United States: 

Cadmium compounds $... 182, 071 257, 049 230, 152 284, 310 


Metallic cadmium........ 1,032, 794 | 1,259,794 | 1,577,174 1, 648, 117 


—— — ———— | ———— |. ————————— |M———— [——M Y a 


1,950,000 | 2,480,000 | 3, 140, 000 3, 665, 000 


1 Exports of domestic product. Production figures not available. 

3 Data not available. Estimate included in total. 

3 Estimated production. 

4 The Mexican Government reports the total cadmium content of material produced in Mexico as fol- 
lows: 1929, 640,968 kilos; 1932, 86,174 kilos; 1933, 502,160 kilos; 1934, 334,714 kilos; 1935, 597,527 kilos; and 1936, 
$37,017 kilos. This material is exported for extraction elsewhere; therefore, to avoid duplication of figures, 
the data are not included in this table. 

! Estimated cadmium content. 

REVIEW BY COUNTRIES 

Australia.—Cadmium is recovered as a byproduct from zinc ores 
treated at the electrolytic zinc plant at Risdon, Tasmania. Greater 
production in 1936 reflects the larger output of zinc in that year. 

Belgium.—The principal producer is Vieille Montagne. In 1936 
Compagnie Overpelt Lommel et Corphalie began production of high- 
grade metal at its Campine plant. 

Canada.—The cadmium plant of the Hudson Bay Mining & Smelt- 
ing Co., Ltd., was put into operation during 1936, thus increasing the 
supply of meta] from this country. Formerly the Trail plant of the 
Consolidated Mining & Smelting Co. of Canada, Ltd., was the only 
producer. 

Germany.—Increased supply from the new Magdeburg plant has 
stimulated the substitution of cadmium for tin in solders and bearing 
metals as Germany relies largely on imports for her tin. The Mag- 
deburg plant has an annual capacity of 150 to 180 tons of cadmium 
and operates on residues obtained from the treatment of Upper Silesian 
zinc-blende concentrates, which contain approximately 0.25 percent 
cadmium. | | 

Mezico.—Considerable cadmium is recovered from flue dusts col- 
lected at Mexican smelters and exported to other countries for treat- 
ment. For 1930, production is estimated at 535 metric tons of metal. 
ee were approximately 500 tons, all of which went to the United 

tates. 

South-West Africa.—320 tons of smelter-flue dust MUT. 30.46 
percent cadmium were shipped to Germany from stocks at the Tsumeb 
mine. The sharp decline in shipments in 1936 suggests that this 
source of supply is approaching depletion. 

U. S. S. R. (Russia).—Cadmium is produced at the Ridder, Orzhon- 
ikidzi, and Cheliabinsk plants; the last was completed only recently. 

United Kingdom.—Imperial Smelting Corporation, Ld. completed 
& new plant for the production of cadmium during 1936; full-scale 
operation was expected early in 1937. 
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Although platinum occurs over & wide area in Alaska, California, 
and Oregon (the chief producing localities of this country), the pro- 
portion of the platinum metals present usually is small, and the depos- 
its could not be worked profitably if it were not for the gold content. 
The quantity of platinum metals recovered annually from these 
placer deposits averaged about 1,200 ounces during the decade 1926-35 
and was an almost negligible part of the world supply. Considerable 
quantities—775 ounces in 1924, 2,842 ounces in 1925, 3,330 ounces in 
1926, and 108 ounces in 1927—of palladium formerly were recovered 
from domestic palladium-bearing copper ore, but none has been recov- 
ered since 1927. Much larger quantities of platinum metals are 
obtained in the United States as byproducts of gold and other metals 
(about 6,100 ounces annually during the 10 years 1926-35), but the 
total output from domestic sources has slight importance compared 
with domestic consumption. However, in 1934 and 1935 larger 

uantities of platinum metals were recovered from domestic placer 
deposits (2,416 ounces and 0,748 ounces, respectively) than were 
obtained as byproducts of gold and other metals (2,335 ounces in 
1934 and 2,483 ounces in 1935). The United States, nevertheless, 
is an important contributor to the world supply of refined new metals, 
&s it has furnished about 47,600 ounces annually for 1926-35. "The 
bulk of the output comes from crude platinum imported from foreign 
sources, notably Colombia. In addition, this country has supplied 
about 46,600 ounces of secondary platinum metals annually from 
1926 to 1935. 

It is estimated that the world’s known workable deposits of platinum 
can supply annually about 400,000 ounces of new platinum and about 
70,000 ounces of palladium. Canada can furnish about 125,000 
ounces of platinum; Colombia, 50,000 ounces; U. S. S. R. (Russia), 


3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 747 
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150,000 ounces; Union of South Africa, 50,000 ounces; and the rest of 
the world, about 25,000 ounces. Canada also can produce about 
60,000 ounces of palladium annually and the remainder of the world 
about 10,000 ounces. 


Salient statistics of platinum and allied metals in the United States, 1985-86, in troy 
ounces 


Production: Stocks in hands of refiners, 
Crude platinum from ec. 3l: 
placers.................. ; 9, 785 Platinum................. 50, 265 56, 886 
Palladium................ 7 53 
New metals: 0] 111. A 15, 475 17, 178 
Platinum............. 1 39, 728 
Palladium............ 2 
q Lee ooo sucer or 93, 547 103, 917 
46, 946 || Imports for consumption: 
Platinum................. 122, 550 157, 316 
Secondary metals: Palladium................ 26, 579 842 
Platinum............. 55, 959 EIERE eher 15, 020 14, 252 
Palladium............ 6, 786 | 
ther-....------------ 3, 421 164. 149 210, 440 
66, 166 || Exports: 
Unmanufactured.......... 1 3, 271 55, 454 
Manufactures (except Jew- 
CITY) SE 3 1, 954 2, 590 


1 In 1935 includes 6,593 ounces of new platinum from domestic sources, comprising 5,232 ounces derived 
from crude placer platinum and 1,36) ounces obtained from domestic gold and copper ores as a byproduct 
of refining; in 1936 includes 7,355 ounces of new platinum from domestic sources, comprising 2,880 ounces 
derived from crude placer platinum, 32 ounces recovered from ore, and 4,443 ounces obtained from domestic 
gold and copper ores as a byproduct of refining. 

2 Exclusive of exports by parcel post. 


CRUDE PLATINUM 


Production.—Mine returns for 1936 indicate a production of 8,825 
troy ounces of crude platinum in Alaska, 900 ounces in California, and 
60 ounces in Oregon—a total of 9,785 ounces (9,069 ounces in 1935). 
The greater part of the production in Alaska came from placers in the 
Goodnews Bay district south of the mouth of the Kuskokwim River, 
but small quantities were recovered in placer-gold mining in the 
Koyuk district, Seward Peninsula, and in reworking the tailings from 
earlier lode-mining operations in the Ketchikan district, Kaes 
Peninsula. In California most of the platinum produced was a by- 

roduct of dredges working the gold placers in Merced, Sacramento, 
Baue and Yuba Counties. Production in Oregon came mainly 
from the ocean beach near Cape Blanco in Curry County. 

Many gold and copper ores in the United States contain compara- 
tively small quantities of platinum. These ores usually furnish the 
greater part of the new platinum recovered annually from domestic 
sources. In 1934 and 1935, however, much the greater part of the 
new platinum recovered from domestic sources was placer platinum. 
For example, 1,914 and 5,232 ounces, respectively, of platinum were 
recovered from placers in 1934 and 1935 and 1,062 and 1,361 ounces, 
Pepe edu as & byproduct of refining gold and copper ores in 1934 
and 1935. 

Purchases.—Platinum refiners in the United States reported pur- 
chases of domestic crude platinum from the following sources in 1936: 
Alaska, 3,174 ounces; California, 926 ounces; Oregon, 80 ounces; and 
unspecified, 21 ounces—a total of 4,201 ounces (7,730 ounces in 1935). 
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Refiners in the United States also reported purchases of 42,042 ounces 
(44,642 ounces in 1935) of foreign crude platinum in 1936—4 ounces 
from Canada, 37,949 ounces from Colombia, 1,312 ounces from Ethi- 
opia, and 2,777 ounces from South Africa. 

Markets and prices.—Returns received from the sale of crude 
platinum are disappointing to miners who are unaware that quotations 
usually refer not to the price of the metallic content of crude platinum 
but to that of the pure metals that have been subjected to treatment 
costs. 

Sellers of domestic crude platinum reported that they were paid for 
metal content based on assay. Buyers reported purchases at $18 to 
$46.54 an ounce for domestic and $23.28 to $39.87 an ounce for foreign 
crude platinum. A list of refiners in the United States who purchased 
foreign and domestic crude platinum in 1936 follows: 

American Platinum Works, 225 New Jersey Railroad Avenue, Newark, N. J. 

Baker & Co., Inc., 54 Austin Street, Newark, N. J. 

Sigmund Cohn, 44 Gold Street, New York, N. Y. 
aoe Bros. Smelting & Refining Co., 1300 West Fifty-ninth Street, 

icago, Ill. 

S. B. Gracier & Sons, 212 Stockton Street, San Francisco, Calif. 

Kastenhuber & Lehrfeld, 24 John Street, New York, N. Y. 

Pacific Platinum Works, Inc., 814 South Spring Street, Los Angeles, Calif. 

Western Gold & Platinum Works, 589 Bryant Street, San Francisco, Calif. 

SE Bros. Smelting & Refining Co., 742 Market Street, San Francisco, 

alll. 


REFINED PLATINUM METALS 


New metals recovered.—Reports from refiners of crude platinum, 
gold bullion, and copper indicate that 46,946 ounces of platinum metals 
were recovered in the United States from these sources in 1936, an 
increase of 12 percent compared with 1935. It is estimated that 
12,720 ounces of the total in 1936 were derived from domestic sources. 


New platinum metals recovered by refiners in the United States, 1935-86, by sources» 
in troy ounces 


Plati- Palla- , Osmirid- 
| num dium Iridium fii Others 


1935 
Domestic: 


Crude platinum. ..................... 5, 232 27 

Gold and copper refining.............. 1, 361 1, 115 

6, 593 1, 142 

Foreign: Crude platinum................. 30, 091 290 

Total recovery...................... 37, 284 1, 432 

1936 
Domestic: 

Crude platinum.....................- 2, 880 18 
Oros ebe oui le O AN tpe OT. ES 

Gold and copper refining.............. 4, 443 4, 505 

7,355 4, 523 

Foreign: Crude platinum................. 32, 373 159 


— ————— | — — — | ————— | | —— e | e 


Total recovery.....................- 39, 728 4, 682 
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New platinum metals recovered by refiners in the United States, 1982-36, in troy 
ounces 


Secondary metals recovered.—Secondary platinum metals are those 
recovered from the treatment of scrap metal, sweeps, and other waste 
products of manufacture that contain platinum. In 1936, 66,166 
ounces of secondary platinum metals were recovered, an increase of 
12 percent over 1935 and the largest quantity recovered since 1917. 


Secondary platinum metals recovered in the United States, 1932-86, in troy ounces 


Platinum | Palladium 


8 


8 


8 


DOLLARS PER TROY OUNCE 
8 


"mm 


SM AER m 


FIGURE 43.—Average monthly prices per troy ounce of platinum and allied metals at New York, 1932-36. 


Prices.—Refiners reported the following prices for platinum in 
1936: High $70, low $26.81, and average for the year $41.76 an ounce, 
compared with $40, $25. 66, and $32.60 an ounce, respectively, for 
1935. "They gave the following prices for palladium: High $26, low 
$18, and average for the year $23.03 an ounce, compared with $26, 
$18, and $23.25 an ounce, respectively, for 1935. 

Refined platinum in 3-ounce bars was made available for speculative 
and investment buying in 1936. Chiefly because of such speculative 
flurry and improvement in world demand, the price of platinum 
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advanced from $33 an ounce in April to $70 an ounce in September, 
but toward the end of the year 1t dropped to $48 an ounce. The 
price of iridium rose from $55 to $175 an ounce during the period of 
heavy demand. 

Figure 43 shows the average monthly official prices quoted for 
platinum metals from 1932 to 1936. 

Consumption.—The next table shows sales of platinum metals to 
consumers by refiners in the United States in 1935 and 1936. The 
figures include sales (by refiners in the United States) of platinum 
metals recovered from crude platinum, from gold bullion, from copper 
and nickel bullion and matte, from electrolytic muds, and from scrap 
materials and sweeps; in addition, they include sales of considerable 
quantities of imported platinum metals that are handled by refiners 
in the United States. Sales of platinum metals by refiners in the 
United States increased from 125,064 ounces in 1935 to 164,847 in 
1936. 

The uses of the platinum group are many and varied. The most 
widely used metal of the group is platinum itself, which constituted 
112,447 ounces (68.2 percent) of the total platinum metals sold by 
domestic refiners in 1936. The largest user of platinum is the jewelry 
industry, where it is favored for engagement and wedding rings and 
finer settings. It is also used in collar pins, cuff links, pencils, and 
knives. Platinum-clad nickel is used for dresser sets, after-dinner 
coffee services, trophies, medals, and watchcases. Sales of platinum 
by domestic refiners to the jewelry industry were 50,936 ounces in 
1936 (56,182 ounces in 1935). The second largest consumer of plati- 
num in 1936 was the chemical industry, which used the metal chiefly 
as a catalyzer in the manufacture of sulphuric, acetic, and nitric 
acids; as a still for sulphuric acid; as an anode for electrochemical 
processes; and as chemical ware in the form of crucibles, dishes, and 
other laboratory equipment. The dental industry, in which platinum 
is used chiefly 1n posts and pins for artificial teeth, ranked third as a 
consumer in 1936. "The electrical industry was the fourth largest 
consumer of platinum in 1936; the metal was used chiefly in contact 
points, telephone and telegraph apparatus, and magneto contacts. 

Next to platinum, palladium is the most extensively used metal of 
the platinum group; it constituted 45,539 ounces (27.6 percent) of 
the total platinum metals sold by domestic refiners in 1936. It is by 
far the cheapest metal of the platinum group, especially volume for 
volume, and tends more and more to replace other metals. The 
largest consumer of palladium in 1936 was the dental industry, which 
purchased 25,481 ounces from domestic refiners compared with 20,916 
ounces in 1935, 19,555 ounces in 1934, and average annual purchases 
of about 13,200 ounces during the 5-year period 1929-33. Palladium 
&nd platinum are standard materials in the preparation of dental 
alloys, as they are strong and impervious to attack by the acids in the 
mouth and can readily be cast and shaped to the complex forms re- 
quired. The fact that dental alloys of high palladium content are 
less conspicuous than gold, are nontarnishable, and are economical, 
especially when palladium replaces a considerable quantity of gold, 
has led to an increase in the demand for palladium in dentistry. The 
electrical and jewelry industries are the next largest users of palladium, 
and small quantities are used in the manufacture of chemical ware and 
for miscellaneous purposes. Appreciation by the public of the fact 
that palladium has the same handsome color as its better-known 


752 MINERALS YEARBOOK, 1937 


related metal, platinum, and is highly resistant to corrosion and tarnish 
as well, has resulted in greater use of the metal in jewelry. The gain 
(from 5,490 ounces in 1935 to 13,297 ounces in 1936) in sales of pal- 
ladium to the electrical industry is noteworthy. Palladium leaf, 
first introduced in 1933, is being more widely accepted in diverse 
fields. Like gold, palladium can be beaten successf into leaf for 
use for decorative effects on shoes, hats, gloves, EE picture 
frames, and display signs. Novel applications recently have been as 
trim for lighting fixtures, for striping and lettering trains, and as a 
surface for the ceiling of & room in & Federal structure. Some 
palladium-clad molybdenum has been produced for special purposes. 

The uses of iridium are few compared with those of platinum and 
palladium, but it ranks third among the platinum group as to con- 
sumption. Of the total sales of platinum metals in 1936, 4,390 
ounces (2.7 percent) wereiridium. Itis employed chiefly as a hardener 
for platinum, principally in the manufacture of jewelry, in which a 
10-percent iridium alloy is used, and in the electrical industry, in 
which an alloy containing 15 percent or more iridum is used. ine 
iridium is used in making fountain-pen points. 

The consumption of the other platinum metals—osmium, rhodium, 
and ruthenium—is very small, amounting to only 1.5 percent of the 
total consumption of the group in 1936. Because of its brilliance 
and durability, rhodium has been called ‘‘the diamond of the metals." 
As rhodium is one of the whitest and hardest of all metals and never 
tarnishes, rhodium plating is being used more and more as a finish 
for jewelry and silverware and for surfacing reflectors in searchlights. 


Platinum metals sold by refiners in the United Stales, 1935-36, by consuming 
industries, in troy ounces 


Plati- Palla- Total Percent- 


Industry num diüm Iridium | Others ne A 

1935 
Be WER 13, 404 69 102 13, 576 11 
Electrical A notte 5, 867 5, 490 662 76 12, 205 10 
AA 694 20, 916 130 43 30,7 25 
dE 56, 182 5,095 3, 508 579 65, 364 52 

Miscellaneous. --..ooococococococccocoo. 200 95 246 3, 046 
87,052 31, 770 4, 497 L 145 12^, 064 100 
SS 

1936 
Chomical o ccuio ranas c nl rias 20, 984 124 131 21, 495 13 
Eloétrical secu lee dree EE 8, 750 13, 297 894 307 8 14 
Denton aa 15, 489 25, 481 148 26 41, 144 25 
Jewelry A A AOS 50, 936 5,77 3, 100 1,086 60, 880 37 
Miscellaneous and undistributed.......... 16, 288 859 117 756 18, 020 11 
112, 447 45, 539 4, 390 2,471 164, 847 100 


Stocks.—On December 31, 1936, 103,917 ounces of platinum metals 
were in the hands of refiners compared with 93,547 ounces in 1935. 


Stocks of platinum metals in the hands of refiners in the United States, Dec. 31, 
1932-36, in troy ounces 


Year Platinum | Palladium | Iridium Others Total 
¡A T A 37, 976 10, 307 7,921 75,911 
VOSS 2-1 12242222 2225220: 5:5 ee oU 41, 7,622 7,615 77, 022 
10346222 Se oa ee ee ee On 41, 370 8, 269 7, 905 83, 921 
oni PM O Ee 50, 9. 202 6, 273 93, 547 
MT E EE 56, 886 8, 943 8, 235 103, 917 


PLATINUM AND ALLIED METALS 753 


FOREIGN TRADE 


Imports.—The following tables show imports into the United States 
of platinum metals, whi ch increased from 164,149 ounces in 1935 to 
210,440 in 1936. Chief sources of imported platinum metals in 1936 
were the United Kingdom (172,367 ounces) and Colombia (29,119 
ounces). Imports of crude platinum from Colombia increased from 
25,440 ounces in 1935 to 29,119 in 1936. Imports of palladium (chiefly 
from the United Kingdom) increased from 26,579 ounces in 1935 to 
38,842 in 1936. Imports of platinum metals from the U. S. S. R. 
(Russia) decreased from 25,033 ounces in 1935 to 4,750 in 1936. 


Platinum metals imported for consumption in the United States, 1985-86, by metals 


Platinum: 
Ores of platinum metals (platinum content)............ 688 $13, 716 2, 204 $71, 781 
Grain, nuggets, sponge, or scrap.....-.----------------- 61, 159 1, 480, 450 103, 121 2, 931, 596 
Ingots, bars, sheets, or plates not less than 1$-inch thick. 00, 703 1, 849, 114 52, 013 1, 880, 702 
122,550 | 3,343,280 | 157, 338 4, 884, 079 
Manufactures of, not jewelry._...................--.---.|...----- E AAA 8 730 
o EE EE EUM 5, 456 245, 146 2, 668 213, 340 
Osmiridiumi il A A tenen see EAE EE 4, 589 115, 326 4, 300 108, 803 
OSIDIN i. Ss 110 3, 216 1, 747 53, 308 
Fo e ae Oe Ld Aa 26, 579 400, 098 38, 842 590, 189 
ek Kn e ei E cct itunes cd nat e OOo 3, 990 96, 882 4, 945 129, 796 
Rütheñiú sue erc dra etary EE 875 24, 074 592 15, 789 


164,149 | 4,228,022 | 210,440 5, 996, 034 


Platinum metals (unmanufactured) tmported for consumption tn the United States 
in 1936, by countries, in troy ounces 


Platinum 
Ingots, Osmium Rhodium 
Ores of bars, : Palla- and 
Country platinum die sheets, or | Iridium UE dium | ruthe | Total 
metals |% So o” | plates not nium 
(platinum hide less than 
content) H M-inch 
thick 
Argentina. ..............].......... 154 A, A E ARA 154 
RICH dr A A ION: 2590 A A A A 250 
Eelere geesde 781 Jeng ae? ) Y Ee mrt 25 807 
CUM Oreos betes lon ER 2. O80? EE AA sees cae DEEN EEN 2, 085 
Colombig O ON 20. E I NS AA AAA AA IA 29, 119 
STEET e, AA EN Mex AS AA 99 99 
Qermany A AN A AA cU sau qu aia 110 luca a 44 154 
JADAD A A E JUS. IA O A Ee 303 
MexXitO. a da lada st TRO A A O A TE 189 
Palestina. vers lcd d A exe oes ace 40 |.......... 43 
Panama O lanana SE EA SCION A Ee 4 
Philippine Islands.......|.........- O duas ect PAE e onc bitten Pucci ld 108 
U. 8. 8. R. (Russia).....|..........].......... 4, 500 DE E RINT EEN A 4,750 
United Kingdom........ 2, 204 70, 681 46, 957 2, 417 5,937 | 38, 802 5,369 | 172, 367 


——À ——— | a—— ÜÓ—— | —À—— MÀ | —áÀÍÁá— | ———————— | — —— | ———, | 


2,204 | 103,121 $2, 013 2, 668 6,047 | 38, 842 5,537 | 210, 432 
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Platinum metals imported for consumption tn the United States, 1982-36 


Troy Troy 
Year deeg Value Yeer aünces Value 
1932 a cla dE es 56, 047 $1, 417, 037 Ltr A Loos lae EE 164, 149 $4. 223, 022 
1s A RES 162, 081 3, 939, 846 10310... 20 Lisci eim 210, 440 5, 996, 034 
ERE MEOS 174, 312 4, 157, 518 


Exports.—Although a complete record of exports of platinum in 
1935 is not available because shipments by parcel post were not 
recorded, it is believed that the export trade in platinum increased 
notably in 1936. Exports of unmanufactured products were 55,454 
ounces, of which Japan took 28,869 ounces, France 10,247 ounces, and 
the United Kingdom 8,187 ounces. 


Platinum exported from the United States in 1936, by countries 


[Includes exports by parcel post] 


Unmanufactured (in- 


gots, sheets, wire, Manufactures of, 


alloys, and scrap) except jewelry 
Country 
Troy Troy 
ences Value ounces Value 

Atentis EE, A H 2 $152 
KE EE EE 5 $125 AA AA 
o A CD wer ioc EUN CA 1 73 
a ort ce a cones eh theses duchies cde Pari. i 448 19, 615 90 4, 487 
RE E EE 325 11, 266 35 2, 182 
AA ot Sale IA 39 1, 065 11 
ër AM EE 3 185 100 1, 493 
Al ooo oe A dE uice mei maa EE 26 L 192 1 
OUD CEREREM pH E 20 (1) 27 
ls Stone oh uo nc oor et ee cia EE 10, 247 381; 779 ROTER IA 
NA AI EE 6, 616 210004 A A 
¡TN AA A A AA (1) 15 25 1, 362 
ET EE EE 28, 869 | 1,080, 030 312 19, 499 
Mexico AA AA eeu PL EE 366 20 1, 245 
Netherland West Indie... 5 269 
Palestine noticia cance iu 14 392 331 12, 078 
Philippine Islands... icol SES A ege sees 19 r£; M A | we weemen cous 
PON OP V Uu oo Nace tae eee EE (1) 20 1 38 
South Africa, Other Britisha ssc cauce eer xou ira lada 13 868 
SWIDZOTINd eos eeneg (1) AN E, KEE 
Turkey in Asia and Europe... 633 22, 938 12 491 
United Kingdom............ LL cc c scc eee eee ee ee 8. 187 332, 061 ], 631 79, 154 

65, 454 2, 069, 205 2, 590 123, 891 


! Less than 1 ounce. 


Platinum exported from the United States, 1932-86 ! 


Manufactures of, 


Unmanufactured except jewelry 
Y ear 
Troy Troy 
ounces Value ounces Value 

1032-2. isa 20, 106 $665, 029 2, 032 $107, 396 
198 See a Ee D eR ele hee DE PL 23, 686 605, 552 1, 323 56, 812 
MELDE" DM 1, 897 83, 337 150 35. 456 
MATE CL" ER 3, 271 105, «95 1, 951 84, 601 
1030: . 26x. te We E EE 55, 454 2, 069, 205 2, 590 123, 591 


1 Excludes exports by parcel post from July 1933 to December 31, 1935. 
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Belgian Congo.—According to a report of the Imperial Institute:? 


Platinum and palladium occur in association with the copper ores of Katanga 
and are recovered as a byproduct in the electrolytic refining of copper by the 
Société Générale Métallurgique d’Hoboken of Antwerp, Belgium. The ores are 
said to contain about four times as much palladium as platinum. 

Platinum is also reported to occur in association with gold in the alluvials of 
Kilo, among the headwaters of the Ituri River, west of Lake Albert. A more 
interesting occurrence, however, is that at Ruwe, near the source of the Lualaba, 
in southwest Katanga, where platinum and palladium are associated with gold, 
silver, and more or less iron, cobalt, nickel, lead, and copper. The ore body 
occurs in an indurated, banded sandstone and is some 1,200 ft. in length, varying 
in width from 3 to 20 ft. with an average of 8 ft. The lead and copper occur as 
vanadates, while pyromorphite and malachite are present and are said to act as 
indicators. Platinum, palladium, and silver increase or decrease in quantity 
together, but gold values are said to be independent of these.2 Below the outcrop 
of the ore body is an eluvial deposit containing nuggets of gold up to 2 in. in 
diameter, but platinum seems to be practically absent. 

According to the annual report of the Union Miniére du Haut Katanga for 
1908, the gold and platinum reef at Ruwe contains about 3 dwt. of gold and 
9 dwt. of platinum metals per ton. 

The eluvial deposit was worked for many years in the early part of the cen- 
tury, and at the present time the tailings dumps from these old workings are 
being treated for gold, while investigations are proceeding on the ore body itself. 


The production of platinum and palladium was 965 and 5,144 
ounces, respectively, in 1935 compared with 1,254 and 3,569 ounces, 
respectively, in 1934. 

anada.—Virtually the entire Canadian output of metals of the 
platinum group is recovered in refining nickel-copper matte from the 
Sudbury district of Ontario. Residues obtained in the metallurgical 
treatment of the nickel-copper matte are refined by the International 
Nickel Co. of Canada, Ltd., at its refinery at Acton, England, which 
has an annual capacity of 300,000 ounces of platinum-group metals. 
Recoveries of platinum metals from the nickel-copper ores in 1936 
were 131,551 ounces of platinum and 103,671 ounces of other platinum- 
group metals compared with 105,335 ounces of platinum and 84,772 
ounces of other platinum-group metals in 1935.* 

British Columbia placers yielded only 39 ounces of stream platinum 
in 1936 compared with 20 ounces in 1935. 

Colombia.—Colombia exported 38,333 ounces of crude platinum in 
1936 (38,020 ounces in 1935), of which 20,765 ounces (23,363 ounces 
in 1935) were the output of dredges and 17,568 ounces (14,657 ounces 
in 1935) the product of hand-working by native operators. 

The South American Gold & Platinum Co. produced 26,446 ounces 
of crude platinum and 48,036 ounces of crude gold in 1936 compared 
with 27,414 ounces of crude platinum and 44,846 ounces of crude gold 
in 1935. 

Ethiopia.—The production of crude platinum in Ethiopia was 
8,038 ounces in 1936 compared with 6,320 in 1935. 

Germany.— Although the production of platinum metals in Germany 
Is confined to small quantities of platinum and palladium recovered 
as byproducts in the treatment of copper ores, the country is im- 
portant in the international platinum trade. Itis the largest European 

? Imperial Institute, Mineral Resources Department, London, Reports on the Mineral Industry of the 
British Empir and Foreign Countries, Platinum and Alied Metals: 1936, PP, 97-98. : 

3 Ball, S. H., and Shaler, M. K., Mining Conditions in the Belgian Congo: Trans. Am. Inst. Min. Eng., 
vo). 41, 1910, p. 195. 


‘ Dominion Bureau of Statistics, Preliminary Report on the Mineral Production of Canada During the 
Calendar Year 1936: Ottawa, 1937. 
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consumer of platinum and has an important fabricating industry. 
Before the World War, Germany had &n important platinum-smelting 
industry at Hanau, a suburb of Frankfurt-am-Main, which depended 
chiefly on the U. S. S. R. for its crude material. After the war, 
Russian platinum was distributed in the form of metal, and Germany 
had to discontinue smelting the ore. The plants at Hanau, however, 
import platinum metals, which are fabricated into products for various 
industries. 

Imports of platinum metals and alloys into Germany increased 
from 84,981 ounces in 1935 to 525,883 in 1936. The chief sources of 
supply in 1936 were U. S. S. R. (451,567 ounces) and Great Britain 
(42,770 ounces). The U.S.S. R. (23,959 ounces), Switzerland (22,174 
ounces), and Great Britain (20,747 ounces) were the chief sources of 
supply in 1935. The phenomenal gain in imports into Germany in 
1936 was reported to be due to the inclusion of certain platinum- 
bearing material, such as platinum sweeps, electrolytic muds, used-u 
platinum contact material, and scrap, which should properly be classi- 
fied elsewhere. 

Exports of platinum metals and alloys from Germany decreased 
from 102,288 ounces in 1935 to 32,553 in 1936. Great Britain 
received only 3,733 ounces in 1936 compared with 50,573 in 1935. 
Presumably the large exports to Great Britain in 1935 were due to 
the transfer from Berlin to London of platinum belonging to the 
Soviet Government. 

The following table on platinum metals and alloys imported into 
and exported from Germany indicates the trend in consumption, 
because the country depends almost entirely on imports. 


Platinum metals and alloys tmported into and exported from Germany, 1982-86, 


1n ounces 
Year Imports Exports Year Imports Exports 
1032: cet ea Ss cnc ee 107, 605 22.042 || TDi occiso 84, 981 102, 288 
IUS EE 114, 151 82, 177 1 Geesen 1 525, 883 32, 553 
[ri MM T 73, 641 72, 304 


1 Includes platinum sweeps, electrolytic muds, used-up platinum contact material, and scrap. 


Sierra Leone.—The production of crude platinum in Sierra Leone 
in 1936 was 484 ounces compared with 750 in 1935. 

Tasmania.—The production of osmiridium in Tasmania in 1936 
was 281 ounces compared with 235 in 1935. The Adams River field 
continued to be the chief producing area, although the northwestern 
fields yielded small quantities. 

Union of South Africa.—According to the Department of Mines and 
Industries, sales of platinum in South Africa in 1936 were 29,044 
ounces valued at £176,292 (£6.07 an ounce) compared with 31,338 
ounces valued at £179,697 (£5.73 an ounce) in 1935. The average 
composition of the product shipped in 1935 was platinum 77.75 per- 
cent, palladium 15.82 percent, iridium 0.05 percent, ruthenium 0.91 
percent, and gold 5.47 percent. 

Sales of osmiridium in 1936 amounted to 5,018 ounces valued at 
£27,297 (£5.44 an ounce) compared with 5,278 ounces valued at 
£24,460 (£4.63 an ounce) in 1935. The average composition of the 
product shipped in 1935 was osmium 32.79 percent, iridium 28.45 
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percent, ruthenium 13.15 percent, platinum 11.26 percent, gold 0.52 
percent, rhodium 0.55 percent, and undetermined 13.28 percent. 

U. S. S. R. (Russia).—No authentic statistics on the production 
of platinum in the U. S. S. R. in recent years are available. How- 
ever, it is generally estimated that an annual output of 100,000 
ounces of crude platinum has been maintained. 


WORLD PRODUCTION 


World production of platinum and allied metals, 1932-36, in troy ounces 
[Compiled by M. T. Latus] 


Country and product 1932 1933 1934 1935 1936 
Australia: 
New Soutb Wales: Placer platinum. ............ 336 113 180 98 47 
Tasmania: Placer osmiridium................... 785 548 488 235 281 
Belgian Congo: From refineries— 
GU AAA A EE 2, 025 547 3, 569 5, 144 6 
Platinum A IE AA 1, 254 965 1) 
Canada: 
Placer platinum............... sl csl clc eee eee 59 40 53 20 39 
From refineries: ! 
PING NUM s uoce ee he oe ee 27, 284 24, 746 116, 177 105, 335 131, 551 
Other platinum metals. ....................- 37, 593 31, 009 83, 032 84, 772 103, 671 
Colombia: Placer platinum (exports)................ 16, 055 44, 543 54, 216 38, 020 38, 333 
Ethiopis: Placer platinum.......................... 4, 823 8, 215 5, 644 6, 320 8, 038 
Japan: Placer platinum. .....................2-.ll.. 267 207 118 51 (1) 
New Zealand: Placer platinum...................... |] LL LLL. a def llo 14 (1) 
Panama: Placer platinum................... ccc cc |: LL Lc zs lero ler 16 19 
Papua: ? 
Placer polauinum e csll lll 2A PRENNE: 96 46 21 
Placer osmiridium... c. 1 29 4 9 17 
Sierra Leone: Placer platinum. ..................... * 531 431 474 750 484 
Union of South Africa: 
Platinum (content of platinum metals) 4......... 7, 766 |.......... 26, 369 19, 954 19, 746 
Concentrates (content of platinum metals) *. .... ], 480 2, 386 11, 372 11,317 13, 163 
Osmiiridtuin EE 6, 523 8,712 5, 088 5, 047 5, 431 
U. 8.8. R. (Russia): Placer platinum $.............. 100,000 | 100,000 | 100,000 | 100,000 100, 000 
United States: 
Placer platinum. ....................... LLL... 1, 074 1, 266 3, 720 9, 069 9, 785 
Ore (content of platinum metals) ............--..]--..-.----]----------|----------|---- ee eee 110 
From refineries: ? 
PlatinüMmM- A O rea t bria aa isi a 1, 694 1, 050 1, 062 1, 361 4, 443 
Other platinum metals. ....................- 1, 150 707 1, 273 1, 122 4, 541 


1 Data not available. 

2 Recovered from nickel-copper mattes. 

3 Year ended June 30 of year stated. 

4 Produced from platinum ores. 

5 Produced from treatment of gold ores on the Rand. 

$ Approximate production. 

! New platinum recovered in gold and copper refining of domestic material. 
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For thousands of years the world's needs with respect to metals 
were supplied mainly by iron, copper, lead, and zinc supplemented by 
small amounts of tin and antimony. Even as recently as the begin- 
ning of the present century gold, silver, platinum, &nd & few minor 
elements virtually completed the list of useful metals. The sharp 
rise in factory production during the nineteenth century resulted in 
an enormous increase in demand for fuels and metals, but no corre- 
sponding increase occurred in the variety of metals in general use. 
Since 1900, however, the number of metals in active use has more 
than doubled, and research still proceeds swiftly to expand our 
knowledge and, if possible, our utilization of all the 92 elements. 
Discovery of uses for byproduct metals recovered from wastes of 
smelting and refining industries has been largely responsible for the 
wider utilization of the less well-known metals. 

This review includes several elements, such as barium and sodium 
whose compounds, in the form of nonmetals (for example, barite an 
salt), are discussed in other chapters of this volume. Several of the 
more important so-called ‘‘minor” metals likewise are discussed in 
separate chapters, including some that were covered in the Minor 
Metals chapter of former volumes of Minerals Yearbook. The pres- 
ent review, however, includes a rather large number of less well-known 
or really rare elements that have not been mentioned hitherto in this 
series. The Bureau of Mines receives numerous inquiries regarding 
all the elements, and this chapter is intended to meet the demand for 
information as to the commercial status of production and utilization 
of these miscellaneous metals. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 759 
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À convenient classification of the elements is the periodic table 
credited to Mendeleef, wherein the elements are ranked in order of 
increasing atomic weight. For the greater convenience of nontech- 
nical readers, however, the subsequent discussion takes up the 
specified metals in alphabetical order. 


ACTINIUM 


Actinium (element 89), is one of the disintegration products of 
uranium. Uranium ores contain actinium, but in much smaller 
quantities, even, than radium. According to some authorities, ura- 
nium decomposes into two series or families of radioactive elements, 
97 percent going to form the radium series and 3 percent proceeding 
through the much shorter series of transformations that constitute the 
actinium series. Actinium has been extracted from pitchblende. It 
disintegrates rather slowly, requiring some 13% years to decay to half 
value, but none of the actinium series has much economic significance 
compared to radium or mesothorium. 


ALABAMINE 


In 1931, Dr. Fred Allison and coworkers at Alabama Polytechnic 
Institute reported the discovery, by magneto-optic methods, of 
element 85, which hitherto pum inferentially called eka-iodine, 
but which he named alabamine. If the identification of virginium is 
definitely accepted, alabamine was the last of the 92 elements to be 
discovered. Inasmuch as its existence in the earth's crust was long 
doubted, alabamine obviously is too rare even to be classed as a 
laboratory curiosity. The discoverer reports the preparation in his 
laboratory of a “concentrate” containing only about 2 parts of ala- 
bamine per million in the form of lithium alabamide. The greatest 
natural concentration hitherto found seemed to be of the order of 
1 part in 100 million. 

BARIUM 


Barium (element 56) one of the alkaline-earth group, is a gray 
metal that melts at 850? C. and boils at 1,140? C. It looks like Tead 
and is easily cut by a knife but is hardly one-third as heavy (specific 
gravity 3.5) and oxidizes rapidly. Formerly quite P gas & 
pound, or more—barium was reduced in price to less than $10 a pound 
in 1932 and now costs less than $7.50. Barium compounds, being 
made from barite or witherite, are cheap, and the price of the metal 
could be reduced greatly if tonnage EE could be found. For the 
present, however, there is little use for the metal except for ignition 
equipment; the nickel wire used for automobile spark-plug points 
frequently contains a small percentage of barium. A little of it has 
also been used for cleaning up the last traces of gas (''flashing") in 
vacuum tubes. However, aside from its extraordinary electron- 
emitting properties, barium metal inherently has little to recommend 
it commercially in lieu of calcium or even sodium, both of which can 
be made more cheaply per pound and are much more efficient for 
most chemical reactions. Even for certain thermionic emission pur- 
poses, barium compounds can be employed without first reducing them 
to the metal. At least two American companies have produced barium 
metal commercially, and it has been made, also, in Germany, France, 
Great Britain, and possibly other countries. 
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Beryllium, or glucinum, as it is called in England (element 4), is a 
very light metal having about the same density as magnesium, although 
as rigid as steel, and possessing other interesting properties in its 
unalloyed state. Nevertheless, it seems destined always to be too 
expensive to be used extensively, except as a hardening agent for other 
metals. At present the rather small amount of beryllium consumed is 
principally in the form of beryllium-copper alloys containing about 
2.25 percent beryllium. These alloys, properly heat-treated, have 
high tensile strength and remarkable ability to withstand repeated 
stress. They are widely employed instead of phosphor bronze in 
spring contacts, contact clips, and sundry small parts for office ma- 
chines and other light mechanical devices. For many such purposes, 
where wear and corrosion resistance or high fatigue values, combined 
with good electrical conductivity, are essential, beryllium-copper has 
no real competitor, even though it costs 97 cents to $1.50 a pound in 
standard commercial shapes and sizes—sheets, plates, rods, wire. It 
is nonmagnetic, and its nonsparking characteristics have led to its 
utilization in various safety tools, especially for use around gas works 
and petroleum refineries. Hand hammers, chisels, wrenches, wrecking 
bars, drift pins, and scrapers of beryllium-copper are on the market, 
and the alloy is used to make pistons for vibrators; firing pins in 
revolvers, rifles, and shot guns; precision bearings of various kinds; 
ball cages, bushings, platers’ bars and cores, surgical instrument 
handles, and valve parts; and for wire cloth such as is used in the 
rubber industry for filtering abrasive materials, and possibly in 

aper-making machines. Of some importance is the use of the allo 
or plastic molding dies; due to the higher heat conductivity of beryl- 
lium-copper (about twice that of steel), the cycle for certain plastic 
parts has been decreased to one-sixth of its former time.? The claim 
is made ? that copper-beryllium-cobalt alloys are cheaper than beryl- 
lium-copper alloys and are better conductors of electricity. 

A great deal of publicity has been given the light-metal alloys of 
beryllium and their possible use in aircraft, but commercial develop- 
ments have been unimportant. More promising is the use in iron 
alloys, particularly nickel-iron and nickel-chrome-iron. In Germany 
a good deal of work has been done on nickel-beryllium alloys, which 
are very strong. A nonmagnetic, highly corrosion resisting, beryl- 
lium-nickel-chrome-iron alloy is being used for heat-resistant springs 
and even for winding springs in watches. Small additions of beryl- 
lium have been made to silver to improve tarnish resistance, but the 
EE improvement did not take place under all testing con- 

itions. 

Beryllium metal has not been produced commercially in the United 
States, and world supplies have consisted chiefly of & 98-percent 
product made in small quantities in Germany since about 1927. In 
September 1935 the nominal quotation of this metal was dropped from 
600 marks to 500 marks a pound. Master alloys of beryllium with 
copper, nickel, and iron have been made in the United States by the 
Beryllium Corporation of Pennsylvania, or its predecessor corporations 


3 Silliman, H. F., Beryllium-Copper Alloys: Ind. and Eng. Chem., vol. 28, no. 12, 1936, pp. 1424-1428. 
3 Benford, F. G., Beryllium-Copper-Cobalt Alloys: Metal Ind. (London), vol. 49, no. 2, July 10, 1936 


p. 40. 
* Stott, L. L., Properties and Alloys of Beryllium: Am. Inst. Min. and Met. Eng. Tech. Pub. 738 (Metals 
Technol.), 1936, 17 pp. 
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since about 1929 and have been sold at $30 to $40 per pound of con- 
tained beryllium. Until 1935, when its plant facilities were transferred 
from Marysville, Mich., to Temple, Pa., this company, which has a 
working agreement with the German producers, was the only producer 
of beryllium alloys in this country, but in that year the Westvaco 
Chlorine Products Co. entered the field. The operations of the latter 
company, however, are still more or less in the experimental stage. 
The Brush Beryllium Co., Cleveland, Ohio, has been an active pro- 
ducer of beryllium oxide and compounds for several years; and late in 
1936, after developing a new process, it entered the metallic field, 
offering beryllium-copper master alloy &t & new low price of $23 per 
pound of beryllium content. 

The commercial production of beryllium-copper alloys in the 
United States dates from 1932, or about the time that the reorganized 
Beryllium Corporation of America offered the American Brass Co. a 
12- to 13-percent master alloy of good quality. The development of 
wrought alloys was begun under the direction of the late H. W. 
Bassett, but both the American Brass Co. and the Riverside Metal 
Co. have contributed to the rapid progress made in commercial pro- 
duction and sales of rolled and drawn products. Commercial castings 
also may be had at this time from several companies. "The Beryllium 
Corporation of Pennsylvania offers three grades of heat-treated 
beryllium-copper castings ; one of these has an ultimate tensile strength 
of 145,000 pounds per square inch with only 1 percent elongation, while 
another retains 75,000 pounds per square inch with 12 percent elon- 
gation. 

Notwithstanding & voluminous patent literature, details as to com- 
mercial processes used in the manufacture of beryllium metal are not 
widely known. It seems to be generally assumed, however, that the 
Beryllium Corporation of Pennsylvania stil makes the metal by 
electrolysis in & fluoride bath, whereas both the new producers employ 
nonelectrolytic processes with the oxide as a starting point. 

llium oxide has some highly useful properties—a melting point 
of about 2,570? C., great strength, low density, retention of electrical 
insulation EE at high temperature, and extraordinary resistance 
to thermal shock. For several years & relatively large proportion of 
the beryllium ores consumed in the United States has been made into 
beryllium oxide or other compounds for use chiefly as a superrefractory 
in crucibles, boats, electric-furnace walls, vacuum tubes, and electric- 
lamp parts. Recently,’ beryllium salts have been used instead of 
cobalt compounds to increase the light-fastness of lithopone, as they 
do not detract from the whiteness or brilliance. Sintered beryllium 
ds is a high-duty abrasive suitable for grinding or polishing hard 

oys. 

Acoomiing to the latest price list of the Brush Beryllium Co., beryl- 
lium oxide, fluffy, 99.8 percent, calcined at 1,450° C., for refractory 
crucibles and electrical insulators, can be bought at $4 per pound in 
100-pound lots; sodium-beryllium fluoride (2NaF.BeF,) for electrolytic 
or fluxing uses costs $4.30 per pound (5-pound lots); beryllium nitrate 
(Be(NO4,),.3H4,0) costs $3 per pound (5-pound lots); and crystalline 
beryllium sulphate (BeSO,.4H;O) for reagent use costs $0.65 Bier 
pound (50- to 100-pound lots). Higher prices are charged for smaller 
quantities. 


$ Chemical Trade Journal (London), Beryllium Compounds in Lithopone Industry: Vol. 99, no. 2576, 
Oct. 2, 1936, p. 286. n SS d SS 
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Beryl.—In 1936, beryl, the only commercial ore of beryllium, con- 
tinued to be quoted at $30 & short ton for the 10-percent BeO grade 
and $35 a ton for 12-percent grade, f. o. b. mines. These quotations 
are nominal, and actual business is contractual. The New York 
delivered price in 1936 was around $40 & ton. Whereas those who 
have beryl to sell may experience difficulty at present in disposing of 
their product promptly, the demand is growing, and a far better price 
odd be paid to & shipper who could deliver regular shipments than 
to one who can offer only an occasional odd lot. Ore supplies long 
have been the main deterrent to more rapid development of the 
beryllium industry. Recently the situation has improved, but some 
of this loosening up of supplies has represented &ccumulations or 
recoveries from dumps at pegmatite mining operations in various parts 
of the world, and the question as to just how much newly mined beryl 
can be obtained regularly year after year has not been answered. 
The revival of lithium zu feldspar mining in South Dakota has 
stimulated domestic production. Colorado, Nevada, and perhaps 
other States promise to yield substantial supplies, and small amounts 
already have been obtained in New England, New York, Virginia, and 
North Carolina. In Canada, the Renfrew Minerals, Ltd., organized 
in 1933, reported further development of its extensive pegmatite 
deposit during 1936. 

American needs recently have been supplied principally from British 
India, but in 1936 imports amounting to 162 short tons valued at 
$6,681 came from Argentina, except for small shipments from Brazil 
(3,241 pounds) and the Union of South Africa (11,091 pounds). 

Brazilian beryl has been shipped to Europe, chiefly to Germany and 
Italy. South Africa, which produced 58 short tons &nd exported 22.4 
tons assaying 12.3 percent BeO in 1935, seemed to be developing as a 
really important source, but the Namaqualand deposits, upon further 
investigation, appear to be unworkable until the general development 
of the area provides better transportation facilities. No reports have 
been received as to 1936 activity in Madagascar, an occasional pro- 
ducer. In Austria, the old Smaragd mine in Salzburg Province near 
Bramberg is again in operation, and small crystals have been re- 
covered for the production of beryllium, according to & communica- 
tion to the Bureau of Mines from Dr. Karl Mautner of Vienna. 

Probably the best ore offered in the United States is from British 
India, which runs over 13 percent BeO, although some South American 
shipments run 12.2 percent compared with 11 to 11.5 percent for South 
Dakota beryl. 

No statistics are available as to either production or consumption of 
beryl for the United States or for the world. Undoubtedly domestic 
consumption is increasing, having recently risen to perhaps 300 tons 
annually, while 500 tons annually is & reasonable prospect in the near 
future. "The last figure represents & metal output of 25,000 to 30,000 
pounds a year, which, at $20 a pound, would indicate total gross sales 
of around $500,000. 

BORON 


Although possessing many of the characteristics of a metal, boron 
(element 5), 1s more properly described as a “metalloid”, a designation 
that it shares with such elements as arsenic, phosphorus, and sulphur, 
as well as with carbon, which it resembles in certain respects. Where- 
as the use of borax and sundry other boron compounds is increasing, 
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boron itself has few commercial applications. It is one of the hardest 
known substances, but for abrasive uses boron carbide is employed 
commercially—a compound that excels in hardness silicon carbide, 
tungsten carbide, artificial aluminous abrasives, sapphire, and, in fact, 
all known substances except the diamond. Boron alloys, which find 
a limited use in steel making and in the nonferrous-metals industries, 
are supplied by domestic manufacturers. Powdered boron (95 per- 
cent) is offered at $25 a pound; boron carbide is worth around $7 a 
pound; ferroboron (18 percent B) costs about $5 a pound of alloy; 
and boron suboxide and boron fluoride (gases) also sell for $5 a pound.* 
Sodium borate (ordinary borax) sells by the ton at the equivalent of 
2% cents a pound. 

Imports into the United States in 1936 included 1,538 pounds of 
boron carbide valued at $2,204 and 300 pounds of ferroboron valued 
at $536. In addition, according to the Tariff Commission, 12,496 
pounds of boron fluoride valued at $10,053 came into the port of 
New York from Germany in 1936. 


CAESIUM 


Caesium, or cesium, (element 55) is an alkali-group metal so active 
chemically that, if unprotected, it will combine violently with the 
moisture, oxygen, and carbon dioxide of the atmosphere. Its salts 
are increasingly important, due to their use in the photocell industry. 
A “pill” composed of caesium chloride mixed with metallic magnesium 
or calclum may be introduced into certain kinds of radio tubes and 
flashed to coat the filament with caesium. According to more recent 
practice, however, caesium chromate is used instead of caesium 
chloride, and metallic silicon or tantalum instead of magnesium or 
calcium. In caesium photoelectric cells, without which we would 
have no talking motion pictures, the film of caesium formed on the 
silver or other base-metal electrode is only 1 molecule thick? A hint 
as to the magnitude of this business is given by the report’ that 
Russia alone is producing 800 grams of caesium salts a month and that 
Soviet needs already may be about 12 kilograms of caesium and ru- 
bidium annually and are likely to increase. In addition to their use 
as a gas absorber in radio tubes and to create a metallic vapor in 
power tubes and the important light-sensitive coating for the plates of 
photoelectric cells, caesium salts may be used in medicine, in fulmi- 
nates, in fire-extinguishing compounds, and for sundry minor purposes, 
Metallic caesium has so low a melting point (28.5? C.) that it becomes 
liquid on a fairly warm day, and this, combined with the fact that it 1s 
costly to produce and difficult to protect from oxidation, discourages 
commercial use of the metal wherever its salts can be used instead. 
However, the metal can be purchased at $1 & gram or less. Some- 
times it 1s supplied in sealed capsules, which are filled with an oil. 
The principal compounds are the chloride and the chromate, both 
of which are offered at $0.45 a gram. 

e Pollucite is the only mineral that can be considered primarily an 
ore of caesium. It occurs in certain pegmatites and has been mined 
in New England, but it is far from common.  Caesium, however, 
also occurs in lithium ores, particularly lepidolite, from which it has 


4 Quotations (urnished by A. D. Mackay, New York, N. Y. 
! Fink, O. G.. Rare Metals and Minerals: Mining and Metallurgy, vol. 18, no. 361, January 1937, p. 23. 
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been extracted commercially. Three companies, the Fansteel Metal- 

lurgical Corporation of North Chicago, Ill., the Maywood Chemical 
Co, Maywood, N. J., and the Calirare Chemical Gen Los 
Angeles, Calif., produce caesium salts in the United States. Caesium 
and its salts are also made in Germany, in the U. S. S. R. (Russia), 
and possibly in other European countries. Imports are not listed 
separately in the official statistics, but probably come only from 
Germany and are small in amount. 


CALCIUM 


Calcium (element 20) is the only alkaline-earth metal that has been 
used commercially on even a moderate extensive scale, and its con- 
sumption in the metallic condition still is small compared with the 
enormous consumption and cheapness of lime and other calcium 
compounds. It is fifth in order of abundance among elements in the 
earth's crust. Calcium metal is only about one and one-half times as 
heavy as water, melts at 810? C., and boils around 1,440? C. Although 
oxidizing quickly in the air and chemically active enough to decom- 
pose water, it can be handled without danger to the skin. 

Frary metal and other lead alloys containing small percentages of 
calcium as 8 hardening agent have been in use for 20 years or more 
but are made by electrolyzing a lead bath covered with molten cal- 
cium chloride rather than by adding calcium metal. A long list of 
patents testifies to the vast number of potentia] uses of calcium, but 
specific uses? are refining (debismuthizing) of lead, preparation of 
lead alloys, especially cable sheaths and battery plates, deoxidizing 
copper, preparation of copper alloys, making of bearing bronzes of the 
high-lead type, and deoxidizing and grain-refining cast iron, nickel, 
and nickel alloys, particularly iron-nickel and chromium-nickel. 
Calcium has been used also as a reducing agent in the preparation of 
chromium metal powder, thorium, and uranium, as an alloying, 
purifying, and modifying agent in aluminum, magnesium, and beryl- 
lium alloys; and as a “getter” in electrical discharge devices and 
vacuum tubes. Suggested uses include desulphurization and refining 
of petroleum and sundry extensions of its laboratory uses for remov- 
ing from gases and liquids the last traces of oxygen, moisture, and 
other substances with which it reacts readily. Merely as a reducing 
agent, sodium is much cheaper and more efficient than calcium, but 
calcium has other advantages that tend to extend its uses, especially 
for several metallurgical purposes. Recently, calcium has been used 
in alloy steel—such as ordinary 18/8, 18/25 Cr, 8/10 Ni, 25/30 Ni, and 
free-cutting selenium-stainless steels—because it inhibits formation of 
carbides, promotes clean boundaries and uniform grain structure with 
no mottling or clouding, and makes unnecessary the addition of 
ferrosilicon. Certain chrome-nickel alloys may be forged after calcium 
treatment. 

Until about 1918 the price of calcium metal was prohibitively high 
(it was unobtainable at less than about $20 a pound), but later it 
was reduced to $1.50, world production increasing gradually to pos- 
sibly 25 tons a year, chiefly from France. The metal had been pro- 
duced in this country only experimentally or on a very small scale 
before 1936, when the Electro Metallurgical Co. began making it at 


* Mantell, C.L., and Hardy, C., Calcium, Its Metallurgy and Technology: Electrochemical Soc. Pre- 
print 66-18, 1934, p. 193. 
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Niagara Falls, N. Y., using calcium carbide instead of calcium chloride 
as the raw material. In quantities of 1 ton or more, calcium can be 
bought for 75 cents a pound. 

Imports of calcium are reported under a general classification that 
includes barium, boron, strontium, tantalum, titanium, zirconium, 
and sundry other metals, the total imports for the group amounting 
in 1936 to only 17,118 pounds valued at $13,219. 


COLUMBIUM 


Prior to about 1929, columbium (element 41), called niobium in 
Great Britain, had little or no industrial application. Except for 
about one-half ounce made in Germany in 1906, the metal had never 
been produced commercially until it was put on the market experi- 
mentally by the Fansteel Products Co. in 1928, although previously a 
small amount had been used in steel making in the form of a joint 
alloy with its sister metal tantalum, which accompanies it in most 
ores. In 1933, however, Becket and Franks reported their discovery 
that columbium inhibits intergranular corrosion of high-chromium 
steels, and subsequently ferrocolumbium has become an important 
alloy for the manufacture of weldable high-speed steels. In 1936 
fully 40 tons of ferrocolumbium were sold in the United States, and 
the demand for columbo-tantalites increased substantially. Whereas 
only a few years ago the columbium content of even high-grade ores 
was not paid for, as much as £6 15s. a long-ton unit has been offered 
for mixed ores containing as low as 60 percent Cb,0;+7Ta,O;. 
American supplies of columbite are drawn from Nigeria, where the 
mineral, containing negligible amounts of tantalum, accompanies tin 
ore; 498 short tons of this columbite valued at $257,666 were imported 
into the United States in 1936. The main producer is Jantar Nigeria 
Co., Ltd., which reports proved reserves of 6,000 short tons; other 
Nigerian producers are Minerals Research Syndicate, Ltd., African 
Prospectors, Ltd., Gold Coast Lands, Ltd., and West African Mines 
and Estates, Ltd. It is reported that columbo-tantalite likewise is 
being produced in the Belgian Congo as a byproduct of the tin opera- 
tions of Geomines at Manono, Katanga. Ferrocolumbium, made 
only at Niagara Falls as a 50-percent alloy, sells for $2.50 a pound of 
contained columbium. Columbium metal, now used in electronic 
tubes, is quoted at $560 a pound for base sizes of rod and at $500 a 
pound for sheet. 

GALLIUM 


Gallium (element 31) is a rare metal of the aluminum group, rather 
hard, but, like caesium, becoming liquid at a temperature only slightly 
above that of an ordinary room. It is a byproduct of the zinc indus- 
try and also occurs in some coal ashes. The price has been progres- 
sively reduced until now it could be bought in lots of several pounds at 
$1.50 a gram, although about $3 a gram is charged for the small 
quantities that suffice for ordinary experimental or educational labora- 
tory needs. Outside of its occasional use in medium-high-tempera- 
ture thermometers, for which purpose it 1s enclosed in quartz glass, 
gallium seems to have found no commercial applications. 
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Germanium (element 32), although far from being abundant in 
nature, could be recovered in rather large quantities in the form of its 
oxide, as a byproduct of zinc. It could also be recovered from various 
kinds of coal—an English coal, for example, is reported to yield an 
ash containing 1.6 percent GeO—and germanium sulphide might be 
obtained in considerable amounts from Bolivian tin-silver mines. 
Research has not yet found uses for this element, although it may be 
employed for coating mirrors and in therapy for combating anemia. 
The metal is crystalline gray white and does not tarnish rapidly. Its 
chemical properties are intermediate between those of silicon and tin. 
Germanium (99 percent) can be bought for $5.50 a gram and the 
oxide (99 percent) for $3.50 a gram.’ 


HAFNIUM 


Although hafnium (element 72) appears to be one of the more 
abundant of the recently discovered elements, and consequently has 
commanded much scientific attention, as yet the only demand seems 
to have come from scientists who have investigated its properties or 
from radio-research laboratories. Hafnium occurs in minor amounts 
with its sister element, zirconium, which it resembles in many respects 
and from which it is separable only with great difficulty. The metal 
has a high electronic emissivity and a high melting point, probably 
over 2,200° C., higher even than most of the platinum metals. Ores 
carrying about 3 percent hafnia have been offered at 50 cents a pound, 
and hafnium oxide and chloride have been obtainable at approxi- 
mately $25 a gram, but these prices are nominal in the absence of any 
real business. Specimens of the metal can be purchased for $1.50 per 
milligram. 

INDIUM 


Indium (element 49), a soft silvery metal of the aluminum group, is 
another electrolytic zinc byproduct that could be obtained in fairly 
substantial quanties. At certain plants, as much as 1 pound of 
indium can be recovered for each ton of zinc produced. An imposing 
list of prospective uses has been investigated, but actual consumption 
seems to be small, although metallic indium may be used in silver- 
ware, in medicine, for alloys that melt in hot water, and possibly for 
sundry other minor uses. The metal (99.5 percent) could be bought 
for 40 cents a gram in a large quantity, but ordinarily $1 a gram is 
asked. 

LITHIUM 


Lithium (element 3) is the lightest solid substance known, being 
only half as dense as water. At room temperatures it can be handled 
as easily as calcium, but it does react slowly with air (particularly with 
the nitrogen, if moisture is present) and is otherwise unsuited for engi- 
neering uses when unalloyed. Alloys of lithium and aluminum, lead, 
zinc, and probably magnesium appear to be of value in engineering, 
and lithium may be used as a scavenging agent for iron, copper, nickel. 
and their alloys. Lithium-copper and lithium-treated conductivity 


8 Geer furnished by A. D. Mackay, New York, N. Y. 
10 Osborg, H., Lithium, Theoretical Studies and Practical Applications: Electrochem. 800., 1935, 68 pp. 
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bronzes are now produced on a fairly large scale, and for a number of 
years there has been a steady output of lithium-hardened bearing- 
metal alloys. The therapeutic properties of lithium salts were utilized 
generations ago; “lithiated”? mineral waters still account for a sub- 
stantial consumption of lithium chloride, while citrate and salicylate 
are still prescribed as remedies for rheumatism. Of outstanding 
interest, however, is the fast-growing use of lithium chloride for air- 
conditioning. Lithium metal costs as much as $20 a pound, but 
lithium chloride (97 percent) was quoted at the close of 1936 at $1.85 
a pound and costs only $1.40 a pound in ton lots," and the carbonate 
(98 percent) was offered at $1.25 to $1.30 & pound and the fluoride 
at $2 to $2.50 a pound, all packed in barrels. 


MASURIUM 


Two elements of the manganese family long escaped detection. Some 
years ago they were described inferentially as eka-manganese and 
dvi-manganese, and their properties were forecast fairly acurately; 
but it remained for Noddack and Tacke (later Frau Noddack) in 
1925 to find these elements, which they named masurium (element 43) 
and rhenium (element 75), respectively. The Noddacks and others 
have charted the spectrum lines of the telltale flame of masurium, 
but even so it is merely a name, and the nearest approach to com- 
mercial development has been the offering by rare-mineral dealers of 
specimens of molybdenite that may betray traces of its presence in the 


spectrograph. 
POLONIUM 


Polonium, or radium F (element 84), was the first radioactive ele- 
ment discovered by Madame Curie in 1898. It is near the end of the 
uranium-radium series and, being relatively short-lived (half life, 140 
days) and soon changing to inert lead, has little commercial signifi- 
cance. Nevertheless, it is of sufficient scientific interest to justify the 
recent publication of & 29-page monograph.? Aside from valuable 
applications in nuclear physics, polonium is used at times in physiologi- 
cal research. It may be recovered from radium-lead residues and old 


radium ampules. 
POTASSIUM 


Potassium compounds are well known, and potash is one of the 
three principal plant foods. The metal (element 19) was the first to 
be isolated from an oxide by electric current. Although Davey made 
it in this fashion as early as 1807, potassium metal has never had real 
commercial significance, inasmuch as it costs more per pound and for 
almost every purpose is less efficient than sodium. A sodium potas- 
sium alloy exists as a liquid at ordinary temperatures, and a procedure 
has been perfected for making it. Domestic consumption at present 
probably does not exceed about 50 pounds a year, all of which comes 
from Germany. In lots of over 10 pounds the price (as reported by 
Charles Hardy, Inc., New York, N. Y. ) is $12.50 to $14 & pound. 


u Quotation furnished by Foote Mineral Co., Inc., Philadelphia, Pa. 
u Huissinsky, M., Electrochemistry of Polonium: Trans. Electrochem. Boc., vol. 70, 1936, pp. 343-371. 
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By far the best known of the series of radioactive elements resulting 
from the disintegration of uranium is element 88 radium. It is widely 
used in therapeutics, chiefly for treatment of cancer. Smaller 
amounts are used industrially, principally as the activating agent for 
luminous paints used on watch dials, electric switch buttons, compasses, 
and elsewhere. More recently it has come to be used for radiograph 
testing of metal objects; this technique permits discovery of incipient 
weakness in large castings or forgings and supplements X-ray examina- 
tions. Formerly, radium appeared on the market generally as the 
bromide, packed in small, sealed, glass tubes or ampules; but nowa- 
days radium sulphate is the usual compound, and it is packed i in metal 
needles or tubes (about 1.7 mm in diameter) generally platinum. An 
outer case of lead is customarily employed to decrease danger of han- 
dling. The soluble salts, notably the bromide but also a little chloride, 
are sold only for emanation (radon) plants. The metal, which 
resembles barium in its general properties, was isolated by Madame 
Curie and a coworker in 1911, but it has not come upon the market. 

Radium has been acclaimed as one of the most effective contributions 
of science toward alleviating human misery, but probably not more 
than about 26 ounces have so far been produced in the entire world. 
Roughly, half of this output has come from the Belgian Congo. 
Second in point of production is the United States, which produced 
the most radium from 1913 to 1922, when the richer and larger deposits 
of the Belgian Congo became productive. Almost no radium has been 

roduced in this country since 1923. After that year the United 
States, although still the world’s largest consumer, has met its needs 
by importations. A little carnotite is mined in Utah and Colorado, 
but it has been used as a source of uranium compounds, for radioactive 
drinking water and other therapeutic purposes, and as an experimental 
fertilizer for citrus crops. Considerable doubt has been expressed as 
to the real value of these radioactive preparations either medicinally 
or for stimulating plant growth, and production for these uses accord- 
ingly has been somewhat sporadic. On the other hand, the growing 
demand for uranium salts recently has stimulated greater activity in 
the Utah-Colorado area, where vanadium production has been 
resumed in well-organized fashion. These developments are discussed 
in greater detail in the chapter of Minerals Yearbook on Vanadium. 
The U. S. Vanadium Corporation, which during 1936 completed a 
100-ton mill for treating carnotite, may also produce uranium or 
radium. 

Czechoslovakia pioneered in the production of radium, which is 
recovered under Government auspices at Joachimsthal from ores won 
from the same deposits whence came the pitchblende that Madame 
Curie employed in all her early work. The Czechoslovakia industry, 
however, has never been large. England (Cornwall), Australia, and 
several European countries have contributed small amounts of radium 
ores, but never in significant quantities, and at present Canada is the 
only important source of radium outside of the Belgian-controlled 
African supply. 

As reported in former volumes of Minerals Yearbook, an important 
discovery of pitchblende was made at Echo Bay, Great Bear Lake, 
Northwest Territory, by Gilbert LaBine late in 1930. In January 
1933 Eldorado Gol Mines, Ltd., completed and placed in operation 
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its radium-refining plant at Port Hope, Ont. In summer the ores 
are transported to railhead at Waterways, northern Alberta, by water, 
a total distance of 1,400 miles. Some ore has been transported by 
Pu air communication being maintained throughout the year. 
A little pitchblende has been found at other properties on Great 
Bear Lake, but no commercial production has been reported anywhere 
in that region except from LaBine Point, where underground develop- 
ment to a depth of 500 feet is reported to have disclosed highly satis- 
factory reserves of pitchblende accompanied by much silver. Ship- 
ments in 1936 exceeded those in the previous year, amounting to 
around 400 tons, and toward the end of. the year the refinery treated 
an average of 20 tons of ore monthly, the normal yield being 1 gram 
of radium for each 10 tons of concentrated ore treated. Plant expan- 
sion was begun so as to increase capacity to 35 tons of ore per month, 
equivalent to a monthly recovery of over 3 grams of the element in 
the form of commercial salts. The uranium products, chiefly sodium 
uranate for the ceramic trade, which are jointly produced at the 
refinery, have found a ready market. Pitchblende occurrences have 
been reported in other parts of Canada, and active development 
has been maintained for several years by the Canada Radium Mines, 
Ltd., at its radium-bearing deposit at Cheddar, Haliburton County, 
Ontario, although no ore shipments have yet been reported from any 
of these localities. The total radium production of Canada previous 
to November 16, 1936, has been unofficially estimated at 1 ounce. 
Under the proposed production schedule it should amount to 2 ounces 
& year. 

The price of radium, which in 1904 ranged from $10 to $25 a milli- 
gram, rose to $125 and even $135 during the World War and remained 
around $100 until it was cut to $70 in 1923, thereby causing produc- 
tion from American carnotite to cease abruptly. Soon after 1929 the 
collapse of world buying power resulted in a drop to $50 a milligram, 
the nominal quotation remaining at this level until early in 1936, 
when it was lowered to $40. During the last several years, sales of 
new radium actually have been made at $35 and more recently at $30; 
at forced sales, such as one required to settle a doctor's estate, radium 
has been bought for as low as $20 a milligram. The 1.7-mm platinum 
needle container costs $8, and its cost is added to the price of the 
radium unless the purchase amounts to 10 mg or more. Radon, or 
radium einanation, ordinarily is sold in the form of gold implants or 
"seeds", 5 to 7 mm long and 0.5 mm in diameter. The typical price 
of these implants in New York has been reduced from $4 to $2.50 per 
millicurie activity. Tubes having an initial activity of about 50 
millicuries may be rented for about $25 to $35 per 48 hours; the 
radon content alone, exclusive of the gold tube, can be purchased out- 
right for $50. 

Imports of radium salts into the United States reached a maximum 
of 21.97 grams valued at $1,082,462 in 1934, dropped to 11.41 grams 
valued at $525,807 in 1935, and increased to 17.04 grams valued at 
$700,019 in 1936. Sporadic imports of “'radioactive substitutes” are 
also reported in some years, reaching a maximum value of $2,913 in 
1928. Imports of uranium oxide and salts, byproducts of radium, 
are summarized in this chapter in the section on uranium. 
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Sparking flints for pocket cigarette lighters represent almost the 
only use of the rare earths that is even moderately well known, and 
even in this guise the identity of the active elements—chiefly cerium, 
lanthanum, neodymium, and praseodymium—is obscured by the 
practice of era Pe: pyrophoric alloy as ‘‘misch metal” or simply 
“sparking metal." For this purpose, as well as for flaming arc carbons 
&nd for preserving textiles, there is no need to separate individual 
members of this curiously homogeneous family, which includes 15 
recognized elements (57 to 71). In making optical and art glass, 
however, such a separation is necessary; moreover, in making incan- 
descent gas mantles & small amount of cerium oxide is extracted from 
the monazite along with the thoria, leaving a residue which represents 
the chief commercial source of the rare-earth group metals. Scandium 
(element 21) and yttrium (element 39) are not in the rare-earth group 
but are linked almost inseparably with that group by association in 
nature and general properties. Various practical applications have 
been found for many of these metals or their salts, but, even so, most 
of the rare earths must be listed as scientific curtosities. However, 
if more uses were developed, there should be no difficulty in obtaining 
adequate supplies, because they are actually fairly abundant in nature. 
Hopkins," the discoverer of illinium and & recognized authority, de- 
clares that there is probably more cerium in the world than there is tin 
mercury, antimony, silver, or gold, and that the probable supply ol 
the group as a whole is greater than that of zinc, lead, or several other 
fairly common metals. 

Sparking flints are fairly expensive, due to the high cost of adding 
iron to the rare-earth alloy as well as to the difficulty in fabricating 
them. Losses are such that virtually 1 pound of misch metal is 
required to make 1 pound of ferrocerium. Both misch metal and 
ferrocerium cost $6 to $10 a pound, depending upon quantity, but pure 
cerium metal is worth $25 a pound. Misch-metal prices are lower 
abroad than in this country. Almost the only rare-earth compounds 
for which general quotations are available are cerium hydrate and 
oxalate; at the close of 1936 the former was quoted at 65 cents and the 
latter at 28 cents & pound. Additional quotations, for small lots, 
furnished by A. D. Mackay (198 Broadway, New York, N. Y.), 
follow: Cerium oxide, technical, 75 cents & pound; cerium oxide 
C. P., $3.50 a pound; cerium nitrate, $3.50 a pound; lanthanum metal 
(99 percent), $2.50 a gram; lanthanum nitrate, $20 a pound; lanthanum 
chloride, $25 a pound; neodymium oxalate (for ceramic use), $2.50 & 
pound; samarium nitrate, $2.50 a gram; samarium chloride, $2.50 
& gram. 

‘Misch metal is made in the United States by only one company, 
the American Treibach Co. (522 5th Ave., New York, N. Y.), 
which is affiliated with an Austrian company of similar name. Do- 
mestic consumption is of the order of 18,000 to 20,000 pounds a year, 
but could be increased quickly to several times this quantity. The 
company plant, at Niagara Falls, N. Y., now operates only 2 or 3 
months each year, and salaries, power costs, and other overhead 
items have to be carried on a relatively small fraction of full-time 
capacity. If & customer could take as much as 100,000 pounds 


13 Hopkins, B. 8., Europium, A Rare Member of the Rare-Earth Group: Amer. Electrochem. Soc., vol. 
66, 1936, Preprint 66-16, pp. 167-168. 
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annually, a price of $2 a pound probably could be negotiated. So 
long as 99 percent of the material is made into ferrocerium for spark- 
ing flints for pocket cigar lighters and gas lighters such rapid expan- 
sion in consumption is not anticipated, but a good deal of experiment- 
ing is going on to develop other uses. Already a small outlet exists 
for fine steel making. 

Misch metal can be made directly from monazite, but there is no 
occasion for using any virgin material as long as residues from gas- 
mantle manufacture continue to exist in great abundance. The 
making of gas mantles formerly was a comparatively larger industry 
in Austria, Germany, France, and a number of other European coun- 
tries, as well as in the United States. At present, only 7,000,000 or 
8,000,000 mantles are made in this country annually, compared with 
perhaps 60,000,000 immediately before the World War, and in Europe 
the output has diminished relatively even more. However, the 
accumulated residues at various plants here and abroad are said to be 
large enough to provide raw material for sparking flints at the present 
rate for about 75 years. 

Imports of ferrocerium and other cerium alloys into the United 
States in 1936 amounted to only 22 pounds valued at $117; less than 
1 pound of cerium metal (value only $19) was reported, and no imports 
of cerium ores (other than monazite) were recorded. 


RHENIUM 


Rhenium (element 75), discovered by the Noddacks in 1925 
jointly with masurium, has been the subject of hundreds of scientific 
articles. Unlike masurium, rhenium seems available in fairly sizable 
quantities, for an ultrarare element, and it has been commercially 
available in pound lots since 1930. Progressive price reductions 
have stimulated a continuing interest, and an impressive list of 
patents indicates that the metal or its compounds may soon be 
commercially important. It has useful properties as a catalyzer and 
for thermo-elements, may be alloyed with rare metals, can be plated, 
and may have possibilities in incandescent-lamp technology. An 
important and unusual property is resistance to hydrochloric acid, a 
property that is retained in the plate. By 1935, production of 
rhenium had risen to a rate of 150 kg annually. The copper-bearing 
slates of Mansfield, Germany, contain 1 part 1n 5 million of rhenium, 
and the element is readily concentrated along with molybdenum and 
other rare elements in residues from the copper-extraction processes. 
If sufficient demand develops, other sources could be drawn upon to 
furnish as much as a ton or two a year. Perrhenate of potassium, the 
commercially available salt, is nominally worth about $1.75 & gram 
but can be bought in quantities at $1 a gram. Rhenium-metal 
powder is offered at as low as $1.25 to $1.50 a gram." 


RUBIDIUM 


As indicated by its place in the periodic system, rubidium (element 
37) is intermediate in its properties between caesium and potassium. 
Like caesium, it has been used in photoelectric cells. Rubidium 
salts are scientifically important as reagents in microchemistry and 
also have been advocated to modify the ghastly light from mercury 


14 Quotations furnished by Charles Hardy, Inc., New York, N. Y. 
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vapor lamps. Although no known mineral contains a large percent- 
age of rubidium, the element frequently accompanies other alkali- 
group elements in nature and occurs in the water of many springs. 
Lepidolite is the present commercial source, except in the U. S. S. R. 
(Russia), where it is obtained along with caesium as a byproduct from 
the Solikamsk potash deposits (carnallite). The metal is worth about 
$6 a gram (in sealed tubes, jn vacuo), and rubidium chloride, sulphate, 
or nitrate sells for 35 to 50 cents & gram, depending upon quantity. 
Fansteel Metallurgical Corporation and Calirare Chemical Corpora- 
tion are domestic producers, and occasional importations are made. 
No data are available as to extent of domestic or foreign consumption, 
except that it 1s growing. 


 SCANDIUM 


Although not & member of the rare-earth group, scandium (element 
21) is present in many rare-earth minerals and resembles the rare-earth 
metals in certain analytical characteristics. There was no record of 
the metal having been isolated, even in & laboratory, until 1936, when 
German scientists were credited with having produced an appreciable 
quantity of metal of 94-percent purity.5 No commercial uses for its 
salts are known. Scandium oxide (Sc,0;), a white powder resembling 
magnesia, can be bought for scientific or educational use at $7 a gram, 
while scandium nitrate costs even less, $3.50 a gram.’ 


SELENIUM 


The progress of selenium (element 34), from & copper-refinery waste 
to & widely used commercial product has been followed in some detail 
in Bureau of Mines annual reviews. Production in 1936 increased, 
due to the revival of copper refining, and a surplus is indicated, allay- 
ing previous fears as to prospects of early shortage. However, the 
demand for selenium keeps growing. The pigments field seems to be 
especially promising, at the moment, and consumption of selenium in 
the manufacture of paint would doubtless increase even faster were it 
not that the selenium pigments also contain cadmium, the supply of 
which has become quite scanty. 

Domestic sales of selenium reached a peak of 362,697 pounds in 
1928, having grown rapidly and fairly steadily from 123,565 pounds 
in 1922. Domestic production declined sharply during the depression, 
but imports more than made up the difference. Moreover, although 
statistics are lacking, there is reason to believe that most of the domes- 
tic output during the last 5 years was retained for home consumption, 
whereas formerly substantial exports were made. 


Selenium and selenium salis imported for consumption in the United States, 1932-36 


Year Pounds Value Year Pounds Value 
1009 A arse RR aa 1,914 $2, 240 || 1935........ 2. c ll... 179, 331 $322. 332 
1933 hono RESP et ,855 2.102 || A Li 122, 506 215, 835 
1034 o cn coussin et 17, 719 24, 591 


15 Metal Bulletin (London); No. 2106, July 14, 1936. p. 16. 
16 Quotations furnished by A. D. Mackay, New York, N. Y. 
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Glassmaking was one of the first and is still a leading commercial 
outlet for selenium. Railway red signal glasses and other ruby 
glasses owe their color to selenium; but selenium is used more exten- 
sively in clear glass, having widely displaced manganese as ‘‘the 
glassmakers’ soap" for neutralizing color. Long of scientific interest, 
though never of much significance as a sales outlet, are the several 
types of selenium cells that depend for their action upon selenium’s 
peculiar property of increasing its electro-conductivity proportionately 
with the amount of light that falls upon it. By this means the lights 
of navigation buoys may be switched on at dusk and off again at dawn. 
The “optophone”, which enables the blind to read ordinary type by 
ear, television operation, and sundry other devices ' can be operated 
on this principle. Of importance, also, is the use of selenium in the 
manufacture of rubber, and selenium compounds are used extensively 
as insecticides and for treating bulbs before planting. Steel making 
has begun to take quite a substantial quantity of the metal in the form 
of ferroselenium, used to make stainless steel machineable. Many 
miscellaneous uses may be mentioned—‘‘flameproofing”’ electric cables, 
biological chemistry, rectifiers for various electrical devices, catalysts 
for sundry reactions, in medicine, and for protecting metals from 
corrosion. Cadmium-red pigments (made from cadmium sulphide and 
selenium) already account for a substantial consumption of SE 

The New York quotation for selenium (black, powdered, 99.5 per- 
cent pure), previously held nominally at $2 a pound, was quoted 
throughout 1936 at $1.75 to $2 & pound, according to quantity ; ferro- 
selenium (50 percent) was offered at $1.90 & pound of contained 
selenium. London quotations were strictly nominal at the beginning 
of 1936, eased to 7s. 6d. to 8s. ($1.88 to $2) in February as supplies 
began coming on the market again, and later found their level at 78. 
($1.75), ex-warehouse. 

SODIUM 


Common salt is the best-known sodium compound, but other sodium 
salts are highly important, and the metal itself (element 11), is far 
more important as regards tonnage made and used in the United 
States than are many better-known metals. Volume for volume, the 
world output of sodium exceeds that of nickel.” It is a silvery-white, 
soft, ductile, malleable metal that melts a trifle below the boiling point 
of water (at 97.6? C.); the specific gravity is 0.9712, not quite as 
heavy as water. Sodium is an excellent conductor of electricity and, 
properly protected, may be used for this purpose; but it tarnishes 
instantly 1n the air, and if moisture is present the outside film fails to 
protect the metal underneath. Because it is so reactive chemically, 
sodium is used almost exclusively as a reducing agent in organic- 
chemical industries. The metal is made in the United States by only 
one company, the Roessler & Hasslacher Chemical Co. (Inc.), & du Pont 
subsidiary, from caustic soda. A new process, which has reached the 
pilot-plant stage,” makes it by evaporating the mercury from sodium 
amalgam, which is an intermediate step in the Castner (electrolytic) 
process for making caustic soda. 

Domestic production has been estimated at 8,000 to 10,000 tons 
annually for use mainly in making tetraethyl lead antiknock com- 

1? Wein, Samuel, Selentum Cells and How They Are Made: Progress Pub. Co., N Yorke 1919, 32 pp. 
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18 Fink, C. G., Rare Metals and Minerals: Min. and Met., vol. 18, no. 361, 1937, p. 
19 Fink, C. Q., Work cited. 
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pounds and in making synthetic indigo, consumption being almost 
equally divided between these two industries. Probably 5,000 tons 
more a year are made as an intermediate product in the manufacture 
of sodium cyanamide, but this is & continuous process, and the metal 
never gets outside of the plant. It has been imported from Germany 
and Norway, but only intermittently. 

Prices are largely contractual, much of the consumption being 
taken by concerns financially affiliated with the manufacturer. By 
January 1929 the price had gradually receded to 15 cents & pound for 
contract shipments, but small quantities cost a great deal more; orders 
for carload shipments might be accepted at 19 cents, although at least 
75 cents & pound is asked by chemical-laboratory supply houses. 
A recent innovation is shipment in 40-ton tank cars. Previously the 
metal was always shipped in sealed drums, although it was made to 
flow around the plant 1n heated pipes. 


STRONTIUM 


Celestite and strontianite, the leading strontium minerals, are 
discussed in Minerals Yearbook in the chapter on Minor Nonmetals. 
Strontium (element 38) is à member of the alkaline-earth group; and, 
as might be expected from its position in the. Periodic System, the 
metal has properties intermediate between those of barium and cal- 
cium. Inasmuch as it necessarily costs a great deal more than either 
of these sister metals, it has found almost no real commercial use. 
Although it was placed on the market in 1932 at $35 & pound and the 
price was later reduced to $20 a pound, the metal is virtually a labora- 
tory curiosity. In 1936, however, mention was made of an alloy of 
magnesium plus 35 to 50 percent strontium as a ''clean-up" agent for 
high-vacuum thermionic tubes.” Strontium salts, notably the nitrate, 
are used in the United States almost entirely in pyrotechnics, the 
chief outlet being the red flares used by railway companies and, more 
recently, on highways as warning signals. Strontium salts are used 
in sugar refining in Cay but not in the United States. Employ- 
ment of strontium carbonate or other compounds in the steel industry 
has been investigated and appears to have some possibilities. 


TANTALUM 


Tantalum (element 73) is rarer than gold in the earth's crust. 
Discovered in 1802, 1t remained a laboratory curiosity for over a 
century. For a relatively few years, 1903 to 1911, it was used for 
incandescent electric-light bulb filaments, only to be displaced for 
this purpose by tungsten. By virtue of its electrolytic valve action, 
tantalum found another temporary place in industry for charging 
storage batteries in the early days of the radio, and before the use of 
tantalum chargers was diminished too greatly, the manufacture of 
tantalum was well begun in the United States. The American 
producer, Fansteel Metallurgical Corporation of North Chicago, Ill., 
rapidly created new uses, so that the metal is firmly established in a 
variety of practical ap lications. An outstanding characteristic of 
the metal is its remarkable resistance to acid corrosion. Being at the 
same time weldable and readily fabricated into almost any desired 
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shape, it finds & substantial use in chemical process equipment and 
rayon spinnerets. In electronic tubes, tantalum is used for anodes 
or plates (in which, due to its gas absorptive capacity, it acts as its 
own getter and keeper), and tantalum support rods, getter cups, 
filaments, and grids are widely used. Due to its hardness and high 
melting point, tantalum carbide is a constituent of hard cutting-tool 
mixtures, notably Vascoloy-Ramet, and forms an important outlet 
for the metal. Other uses of tantalum have been mentioned in 
previous chapters of this series, and & résumé of late developments 
will be found in a paper by Balke,” the senior investigator in this field. 

World supplies of tantalum ore have come almost exclusively from 
the remote Pilbarra district, Australia. Domestic ores have mostly 
carried too much columbium or have been otherwise too low-grade to 
be used for making tantalum metal, although exported for use in 
making alloys. Only small shipments have been made from Africa, 
South America, and British India. In 1936, the Soviet authorities 
announced that tantalum had been discovered in the ores of the 
Selianka titanium mine in quantities to justify the expectation that 
the U. S. S. R. (Russia) might soon become an exporter. 

Detailed production figures for tantalite usually are not recorded, 
but & recent official British review ? shows for 1935 an estimate of 
16,800 pounds for the Western Australian output of tantalite (com- 
pared with 26,900 pounds in 1931). Nineteen thousand five hundred 
and seventy-two pounds of tantalite and columbite in Union of South 
Africa (& new producer), and 13,448 pounds of tantalite from South- 
West Africa, which came into commercial production in 1934 with 
661 pounds. "The South African material consists largely of tantalite 
and is obtained principally by the African Mining & Trust Co. (Pty.), 
Ltd., from weathered pegmatite in the Pietersburg district of the 
Transvaal. | 

Imports of tantalum ores into the United States in 1936 aggregated 
20,758 pounds valued at $30,751, chiefly from Australia (14,246 
pounds) but including 2,032 pounds from the Netherlands and 4,480 
pounds from British East Africa. 

Prices of tantalum have been stable in recent years, no attempt 
being made to keep pace with the fluctuations of the platinum market. 
For domestic consumption the base price for C. P. rod has remained 
for some time at $160.60 per kilogram and for sheet &t $143 per kilo- 
gram. Discounts are allowed for volume business. London quota- 
tions remained nominal at £17 10s. to £18 10s a pound, equivalent to 


around $180 a kilogram. 
TELLURIUM 


Tellurium (element 52), like selenium, is à member of the sulphur 
family and, again like selenium, is & byproduct of electrolytic copper 
refining and can be recovered from ah ips operations that treat sul- 
phides. For example, at Odessa, U. S. S. R. (Russia), it occurs in 
flue dusts from a superphosphate plant. For many years no uses 
could be found for tellurium; in fact, it long remained an altogether 
obnoxious element that plagued the metallurgist in various ways. 
For a time it was thought to have a place in antiknock compounds lor 
gasoline, but its nauseating odor, among other things, was objection- 
a C. W., Columbium and Tantalum: Ind. and Eng. Chem. (Ind. Ed.), vol. 27, no. 10, 1985, pp. 
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able. The first use of real importance was the discovery by U. C. 
Tainton that tellurium was a most valuable reagent for purifying zinc 
solutions at western electrolytic plants, and by 1930 this provided an 
important outlet. The quantity required is 13 pounds per ton of zinc. 
By 1932, serious attention was being given to the successful use of 
sellin as a rubber-compounding material. It increases the resist- 
ance of rubber to heat, seems to be effective in revitalizing old rubber, 
and improves ageing qualities. Gradually it came to be used commer- 
cially in rubber hose and cable coverings where great toughness and 
abrasion resistance are required. A new use in the rubber industry is 
in making latex. Another relatively large outlet for tellurium is for 
hardening lead. An alloy containing 0.06 percent tellurium was 
placed on the British market in the early 1930s; later it was made in 
the United States under the trade name “Teledium.” Patent rights 
cover a wide range of lead-base alloys with varying quantities of 
tellurium and other metals, such as cadmium, antimony, and tin. The 
material is almost twice as strong as pure lead and has 8 to 12 times the 
corrosion resistance, although it can be worked very much like ordi- 
nary lead. Important, too, may be the use of tellurium in the steel 
industry. Although its use in steel is just beginning, laboratory tests 
seem to indicate that tellurium is better than selenium because it is 
more easily soluble in the steel. Difficulty has been experienced, how- 
ever, in getting a suitable low-grade alloy. A ferrotellurium contain- 
ing even as low as 9 percent does not seem to work well, and a 2-percent 
alloy is desired. The use of tellurium (‘‘metalloid of the selenium- 
tellurium group’’) is covered by Carpenter Steel Co. patents for free- 
machining steels (U. S. Patents 2009713-16). Colloidal tellurium has 
been introduced in medicine, and the element and its compounds are 
listed as bactericides. In conjunction with ferric chloride, telluric 
anhydride has been used in light-sensitive photographic preparations. 

Three American companies reported production of tellurium in 1936, 
and a fourth reported sales from stock. American tellurium is 
exported to Europe, although Germany, Sweden, and possibly other 
countries likewise are recovering tellurium. In Canada, tellurium is 
now being produced at Copper Cliff, Ontario, and at Montreal East, 
Quebec, the total output amounting to 52,724 pounds valued at 
$93,322 in 1936, compared with 16,425 pounds valued at $32,850 in 
1935. 

With the upturn in copper refining there is no early prospect of a 
shortage of tellurium, but in 1935 inquiry was made as to additional 
supplies of metallurgical residues aad even as to deposits of tellurium- 
bearing ores. An occurrence of native tellurium associated with more 
or less gold has been investigated in Catron County, N. Mex., which 
seems to be the only domestic occurrence of even potential importance. 

The New York quotations for tellurium have continued nominally 
unchanged for several years at $2 a pound. In London, trade journals 
were quoting the metal at 6s. 6d. to 7s. 6d. ($1.60 to $1.85) in January 
1936. Later this quotation was narrowed to 7s. ($1.75). 


Tellurium sold by producers in the United States, 1932-36, in pounds 
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THALLIUM 


A bluish-white, soft metal, thallium (element 81) resembles lead 
not only in its physical properties but also, to a considerable extent, 
in its chemical properties, although in the latter respect it somewhat 
resembles potassium. "The metal itself is obtainable without much 
difficulty, but it is used only in quite small amounts for special alloys; 
lead-thalhum alloys are highly resistant to corrosion. Even in its 
compounds thallium finds no very large sale, although significant 
quantities, chiefly as sulphate, are used in rat poisons and for ground- 
squirrel and rodent control generally. It also has been recommended 
for killing ants and as a fungicide and insecticide. Small quantities, 
a few hundred pounds annually, have long been used in optical glass, 
photoelectric cells, &nd medicine, and later developments are moth- 
proofing agents and fabric-finishing materials. A variety of other 
uses, including antiknock motor fuel, have been suggested, many of 
them having been patented, but none of them seem to have reached 
the commercial stage. Formerly, thallium was used rather widely 
in depilatories, but inasmuch as it is & cumulative poison of high 
toxicity this use has been discouraged. Recently, however, experi- 
ments have been made in the U. S. S. R. (Russia) with & view to 
controlling the moulting of sheep, particularly of merinos that do not 
moult naturally; promising results were obtained, although many of 
the sheep died, and more work has to be done. 

Thallium is not a common element, but it is present in a large 
number of minerals and moderately substantial quantities may be 
recovered from the flue dusts from lead furnaces and pyrites burners. 
Partly because the demand is rather small there is only one domestic 
producer, the American Smelting & Refining Co.; but additional 
quantities of thallium sulphate and a little thallium acetate have been 
imported from Germany, Poland, and Belgium. Prices since the 
World War have ranged from above $20 to à minimum of about $5 
& pound. "The price of the metal in small lots is $15 & pound. 


THORIUM (AND MESOTHORIUM) 


Thorium (element 90), like uranium, is the source of a series of 
radioactive elements of lower atomic weight. In the process of dis- 
integrating to inert lead, the thorium group emits radiations similar 
to but not always identical with those from radium. Mesothorium, 
the immediate disintegration product of thorium, is chemically identi- 
cal with radium. Its preparations emit the three types of rays charac- 
teristic of radium, but 1t is much shorter lived. Separated from 
thorium, a given specimen of mesothorium decays to half value in 
6.7 years, to one-fourth of its original value in another 6.7 years, to 
only one-eighth of its original value in a third period of 6.7 years, 
and so on. The half-life period of radium, on the other hand, is 
1,690 years. Mesothorium can be substituted for radium for certain 
therapeutic purposes but is possibly more important commercially in 
radioactive luminous materials. Over & period of 15 years, the 
brightness of luminous materials activated with mesothorium is in 
no way inferior to that of those made luminous by radium.” Formerly 
radium cost a great deal more than mesothorium, but as radium has 
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become cheaper, mesothorium, remaining at about a constant price, 
is the more costly of the two. In 1936, the American Treibach Co. 
(522 Fifth Ave., New York, N. Y.) imported 45 to 50 mg of mesothor- 
ium from Austria. Domestic requirements may increase, but at 
resent more mesothorium is used abroad than in the United States. 
n England and France, for example, luminous telephone dials are 
employed, activated with mesothorium. 
he main use of thorium has been in incandescent gas mantles, for 
which purpose thorium nitrate is extracted from monazite sand along 
with a small amount of cerium. The fabric is saturated with a mixture 
of “rare-earth nitrates”, accompanied by beryllium nitrate and mag- 
nesium nitrate, and then burned. Mesothorium is a byproduct of 
the production of thorium nitrate, though not always recovered. 
Thorium compounds are used in X-ray work, and thoria catalysts 
have been employed for certain reactions. Thorium oxide is a super- 
refractory and has been used recently to an increasing extent in making 
laboratory crucibles that can be employed in melting pure metals at 
temperatures up to 2,300° C. Sintered thorium metal was put on 
the market by Westinghouse Lamp Co. laboratories in 1930 in various 
shapes and sizes at $75 a pound and more. Thorium has been used 
in filaments of tungsten lamps to prevent embrittlement; for this 
purpose, however, as well as for electron-discharge devices and other 
electron-emitting uses, the element is not introduced in the form of 
the metal. Suggested uses for the metal are in photoelectric cells, 
glow-tube electrodes, and X-ray targets. 

Thorium is a soft, malleable metal, stable in the atmosphere and 
otherwise easily worked and handled. In addition to its high thermi- 
onic emissivity, consideration may be given to the fact that its oxide is 
the most refractory oxide known. It is not destined to be a cheap 
metal, but neither is it unduly costly now that the price of monazite 
has fallen as a result of the diminished demand from the gas-mantle 
industry for thorium nitrate. This combination of circumstances 
vous seem to afford a sound basis for active research into new fields 
of use. 

Thorium nitrate has recently been quoted by the Oil, Paint, and 
Drug Reporter at $2.20 a pound. Monazite, the ore of thorium, was 
formerly quoted at $60 a ton basis 6 percent ThO,, but more recently 
an 8-percent grade has been listed at $60 to $75 a ton. Mesothorium 
costs about $35 a milligram. 

The imports of thorium nitrate and other thorium compounds in 
1936 amounted to only 4,411 pounds valued at $5,578. In 1921 they 
were 44,554 pounds valued at $89,672, and the maximum was 144,413 
pounds valued at $309,760 in 1914 (fiscal year). 


TITANIUM 


About two and a half times as plentiful in the earth’s crust as carbon, 
titanium (element 22) is a constituent of almost all common rocks. 
Ilmenite and rutile, however, are the only minerals that have been 
mined at all extensively as titanium ores, and commercial deposits of 
these minerals are relatively few. Fortunately, ilmenite deposits in 
British India, Norway, and the United States are large and easily 
worked, so that the supply is abundant and cheap. Titanium metal 
has virtually no commercial uses, though it can be purchased at about 
$6 a pound. Its alloys, particularly ferro-carbon-titanium, which is 
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used in the steel industry, are important and are consumed in rapidly 
growing quantities not only in steel making but also for use in makin 

iron castings and various nonferrous alloys. Formerly EE 
almost exclusively as a deoxidizer, it has recently begun to be im- 
portant in the manufacture of rustless steels to inhibit intergranular 
corrosion. Titanite, an aluminum-manganese-titanium alloy, takes a 
high polish that resists corrosion. Most important is the production 
of titanium pigments, which has grown at an astonishing rate in less 
than a decade from an insignificant industry requiring only 2,000 or 
3,000 tons of ilmenite to a large business whose purchases of this raw 
material now exceed 100,000 tons a year. The consumption of rutile 
likewise has increased sharply. Scarcely 5 years ago this naturally 
occurring dioxide of titanium was used to only a small extent in the 
ceramic industry and had almost no other important applications until 
it began to be demanded in really large quantities for the manufacture 
of welding rods. Meanwhile, its ceramic uses have shown healthy 
growth. Titanium dioxide is used in ceramic glasses, in “topaz” 
yellow glassware, and to increase fluidity of acid-resisting enamels. 
For the acid-stable enamels as much as 8 percent TiO, is added, the 
yellow coloration being suppressed by a 2-percent addition of sodium 
fluosilicate.“ A German patent (622346, I. G. Farbenindustrie) 
describes the production of a glass containing 20 to 48 percent of T1O, 
and 20 to 35 percent alkali (remainder acid oxides) made colorless b 

nitrate additions to the batch, which is melted slightly above 1,300? C. 

Miscellaneous uses of titanium compounds are for smoke screens, 
“sky-writing”, and pyrotechnics (tetrachloride); for arc-light electrodes; 
in dyeing and tanning; as abrasives (carbide); and in medicinal and 
toilet preparations. In addition to their use in paints and lacquers, 
titanium pigments are being used to an increasing extent in paper, 
linoleum, for delustering rayon, in printing ink, white rubber, plastics, 
Ee soaps, and in shoe polishes and various leather and synthetic 

nishes. 

Summarizing 1936 developments, E. L. Lasier, vice president of the 
Titanium Alloy Manufacturing Co., in a letter to the author, comments 
upon the greatly increased use of iron-titanium alloys (both high and 
medium carbon) in the steel industry for deep-stamping and automo- 
bile body stock. In the production of intermediate manganese steels, 
ferro-carbon-titanium is displacing more expensive alloys, notably 
nickel and vanadium. Other important developments have been the 
work on temper-hardening of copper-titanium alloys, the use of 
titanium in gray cast iron and in aluminum (through the use of a 
master alumino-titanium alloy), and a prospect of employing the 
element to assist in age-hardening of chrome-nickel steels. 

The American Rutile Co., leading producer of rutile, formerly 
operated its milling plant at Roseland, Nelson County, Va., only 2 
or 3 months at a time, but in 1935 it built a new, modern mill which 
was operated almost continuously in 1936 and may be enlarged to a 
capacity of 500 tons of crude ore a day. No production figures are 
released by the company, but private estimates place the present 
output as high as 2,000 short tons of rutile a year. Rutile or brookite 
was produced in Hot Springs County, Ark., in 1936 by the Titanium 
Corporation. It has been difficult to recover high-grade rutile in 
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commercial SY cia from this area, but the ore-testing section of the 
Bureau of Mines succeeded in making good-grade concentrates from 
Arkansas rutile by flotation. 

Ilmenite produced in this country is largely a byproduct of rutile 
mining by the American Rutile Co., or a joint product of apatite by 
the e Mineral Products Co., Piney River, Va., which is not 
far from the Roseland operation although i in Amherst County. In 
1936 the latter company sold its adjoining chemical plant, used for 
making calcium monophosphate and titanium pigments, to the Vir- 
ginia Chemical Co., a newly created subsidiary of the International 
Printing Ink Co. "The original company, however, continued its 
mining activities and, in addition to supplying apatite and ilmenite 
concentrates to the new concern, shipped ilmenite concentrate to the 
ferro-alloy works of the parent company, the Vanadium Corporation 
of America, at Niagara Falls, N. Y. 

Domestic production statistics cannot be published without dis- 
closing the operations of individual companies, but the import sta- 
tistics serve to show the rapid growth in domestic consumption of both 
ilmenite and rutile. For several years British India supplied all the 
imports of ilmenite and is still the principal supplier, but Norway con- 
tributed 22,472 long tons in 1935 and 32,126 tons in 1936 despite 
rumors to the effect that the Norwegian ore is not well liked in the 
United States and accordingly will henceforth be sold mostly in 
Europe. Of possible significance, too, is the average import valuation 
in 1936 of $6.22 a long ton for imports from Norway, compared with 
$5.32 for those from British India and only $4.30 for the 8,600 long 
tons credited to the United Kingdom (obviously a reshipment). 


Titanium ores imported for consumption in the United States, 1932-36 


Ilmenite Rutile 
Year ai Rata eme RR 
Long tons Value Pounds Value 
AI RI at d ene. cni ce NN 33, 491 $231, 652 176, 395 $4, 508 
NOS RPM E 38, 610 196, 211 157, 658 3, 737 
pr DET CD PORRO 71, 710 356, 208 309, 221 7,350 
A O A xD 115, 871 636, 293 423, 577 13, 124 


Un p Cu C PPS 127, 491 657, 822 | 1, 019, 449 38, 552 


Data on imports by customs districts show that all Norwegian 
ilmenite is imported at New York, whereas Indian-ore imports are 
divided between Maryland and Philadelphia. In former years there 
were entries at New Orleans for shipment to St. Louis, but this move- 
ment ceased before 1936. 

Rutile is now imported chiefly from Brazil, although small quantities 
were received in 1936 also from Canada (14, 000 pounds valued at 
$1,128) and Australia (10,000 pounds valued at $674). About 75 
percent of the rutile arrives at New York; the rest goes to Philadelphia, 
except that in 1936 a fair-sized shipment was made to Virginia. 

Imports of ferrotitanium and other titanium alloys are quite small, 
amounting in 1936 to 2,240 pounds valued at $303 from the United 
Kingdom. 

Among foreign developments may be mentioned further prospecting 
at the Selianka mine in the Chelyabinsk oblast, U. E S. R. (Russia), 
and a substantial increase of exports of “amang”, a product of the 
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Straits Settlement containing only 0.15 percent tin and valuable chiefly 
for its titanium content. In Norway production has been inc 

so that around 60,000 tons annually can be handled, and a new aerial 
tram was built in 1936, according to a British report. At one time 
Ceylon p monazite from its black-sand deposits, and recently 
the Ceylon Bureau of Industry and Commerce was reported to be 
giving attention to possible exploitation of these areas for ilmenite and 
zircon. The largest known black-sand deposit on the island is on the 
east coast about 35 miles north of Tricomalee and extends 4 miles 
along the shore. Brazil's rutile deposits are in the States of Goyaz and 
Minas Geraes. The ores from the latter State ordinarily contain 
ilmenite and, accordingly, analyze only 70 to 85 percent TiO,, but those 
from Goyaz run up to 95 percent or more. In 1936 quotations 
f. o. b. Rio de Janeiro, for export to United States and England, were 
as low as $20 a metric ton. Ilmenite occurs in beach-sand deposits 
on the coast of Espiritu Santo, accompanied by monazite, zircon, 
garnet, and magnetite. The entire production of ilmenite in India 
comes from beach deposits leased from the Government of Travancore 
State. Until a few years ago two British firms, the Travancore 
Minerals Co., Ltd., and Hopkins & Williams, Ltd., were the only 
producers, but in 1932 F. X. Pereira & Sons entered the field, and 

even more recently, M. E. Masillamany, B. A., Travancore, is rumored 
to eee exporting, while a group called the Malabar Mining Co., 
Neyyattinkara, was said to be negotiating for a mining lease. 


World production of titanium minerals, 1932-36, in metric tons 
(Compiled by M. T. Latus] 


Mineral and country 1932 1933 1934 1935 1936 
Ilmenite: 
Australia: Tasmanía............................|.-........ 850: A ge (!) 
Canada (Quebec).................... 2. eee] eee eee 1, 835 2, 076 2, 328 
Egypt ENEE 487 PP 164 183 (1) 
French West Africa (Genegalii. LLL. 370 490 1, 250 (1) 
India, British (Travancore)..................... 50, 856 53, 830 76,858 | 129,090 6) 
Malay States, Federated )....................... (1) 204 61 2, 540 , 
(ie EEN 13, 481 29, 213 26, 306 37, 964 1 
Portugal. e 766 645 434 d 
(KE GE Q) (3) Q) Q) 3 
Rutile: 
ji. AE AAA E E 35 96 116 287 " 
Cameroun, Ne TEE E PA EE 45 l 
ÜEWHU usina ii 4 4 56 247 4124 1 
United BtateS......-----------2-0000022---2-2..- (?) Q) Q) 


1 Data not available. 

3! Exports. 

3 Bureau of Mines not at liberty to publish figures. 
* Concentrates. 


Ferro-carbon-titanium, the leading tonnage alloy, was quoted in 
1936 at $137.50 per ton, f. o. b. Niagara Falls, N. Y. for the 7- to 8- 
percent-carbon product. Rutile concentrates, guaranteed minimum 
94 percent, continued to be quoted at 10 cents & pound, although less 
than $100 & ton could be obtained for lower-grade ore that required 
further cleaning before it could be sold for ceramic uses. "The price of 
artificially produced titanium dioxide of pigment grade was reduced 
from 17 to 16 cents & pound on November 4, 1936. This quotation is 
for carload lots and for packing in paper bags; for material packed in 
barrels the quotation is 16% cents. 
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According to most chemists, uranium (element 92) is the heaviest 
element that is ever likely to be found in our universe. It sponta- 
neously decomposes to form at least two families of radioactive ele- 
ments (of progressively diminishing atomic weight), of which radium 
is the best-known and most important commercially. The ratio of 
radium to uranium in pitchblende and other ores never exceeds 1 part 
in 3.4 million, and unless the radium-bearing minerals are old enough 
to have reached equilibrium, the proportion is even less. It follows 
that all radium-recovery operations release at some time a fairly 
large quantity of uranium compounds. Occasionally there has been 
a surplus of such compounds, although, conversely, low-grade ores 
also have been utilized mainly as a source of uranium. The free ele- 
ment can be made without excessive difficulty in the form of black 
powder, but it has no recognized uses. Ferro-uranium has been 
advocated for use in making steel, and for a brief period after 1918 it 
was employed in a small way as a substitute for ferrovanadium; how- 
ever, the consensus of opinion among steel metallurgists now seems 
to be that adding uranium to steel affords no improvement that 
cannot be obtained more economically by other means. Uranium 
acetate and other compounds are valuable analytical laboratory re- 
agents, and uranium salts have been employed to some extent in 

otography, dye making, and medicine. The chief use of uranium, 

owever, is in ceramic glazes and glass manufacture to produce a 
characteristic yellow colorization, for which purpose sodium uranate 
(Na,UO,) is the usual commercial vehicle. This salt is either yellow 
or orange, contains 83 percent UO, and is worth about $1.25 a pound. 

The Vitro Manufacturing Co., Pittsburgh, Pa., and the Shattuck 
Chemical Co., of Denver, Colo., produce uranium compounds in this 
country from domestic carnotite ore. A substantial part of the 
domestic requirements, however, is satisfied by supplies from foreign 
sources. Imports of uranium oxide and salts were relatively small 
until about 1926, rose to 272,913 pounds valued at $344,548 in 1929, 
and then, after declining during the depression years, jumped to 
296,389 pounds valued at $292,207 in 1935. In 1936 they rose 
further to 341,040 pounds valued at $374,110; most of it was from 
Belgium, as in former years, although 62,567 pounds valued at 
$61,088 came from the newly created Canadian source. 


VIRGINIUM 


The blank space in the periodic chart for ‘‘eka-caesium”’ (element 
87) was filled, it was announced, in 1930 when Dr. Fred Allison and 
his coworkers at Alabama Polytechnic Institute declared that they 
had discovered this long-sought substance by their magneto-optic 
analysis of pollucite and jepidolite. They named it virginium (V1). 
The validity of this discovery was challenged by Prof. Jacob Papish 
and Eugene Waiver, of Cornell University, who announced their own 
discovery of this element by X-ray analysis of a calcite crystal. Later, 
doubt arose in the Cornell laboratories as to whether the newly noted 
spectral lines exhibited by this crystal actually were due to this 

usive element. In many minds, therefore, there is still & question 
as to whether element 87 has been discovered. The evidence cer- 
tainly tends to show that this element is not present in perceptible 
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proportions in many substances on this earth. Even Dr. Allison 
found that the concentration of virginium in the substances he in- 
vestigated was very low, ranging from a few parts in a million million 
to a maximum of 1 part in 10 billion. Notwithstanding its high atomic 
weight and its close proximity to radium in the periodic table, it ap- 
pears likely that virginium is not radioactive. 


YTTRIUM 


Yttma was discovered by the distinguished Finnish scientist, 
Jacob Gadolin, in 1794, and half a century elapsed before Mosander 
showed that, instead of being & simple oxide, it contained at least 
three elements. Whereas the yttrium family comprises two subgroups 
of rare-earth metals, yttrium (element 39), according to modern 
terminology, paradoxically is not a member of the rare-earth group, 
although ıt would seem to belong there by virtue of almost every 
criterion except its order in the periodic arrangement of the elements 
according to their progressively increasing atomic weights. In 
common with rare earths, yttrium is commercially obtainable in gas- 
mantle residues, and yttrium nitrate can be extracted from monazite 
sands by nitric acid. However, monazite rarely contains as much as 
5 percent yttria, and the Government mineralogist of Western 
Australia has reported that in 1920 as much as 1 ton of gadolinite 
carrying 45 percent yttrium earths and 4 percent cerium earths was 
exported from Cooglegong, and at various times some hundreds of 
pounds of yttrotantalite, tanteuxenite, and xenotime—all high- 
pum minerals—have been collected for experimental purposes. 

ttria has been used in gas mantles and in arc-light electrodes, 
especially those for ultraviolet radiation. Several yttrium salts 
are employed in analytical chemistry and may have use as insecticides 
or for mothproo (see United States Patent 1739840). The free 
element is produced without undue difficulty as a coarse gray powder 
and has been used in patented lamp alloys that exhibit selective radia- 
tion at luminous temperatures. Yttrium nitrate costs 20 cents a 
gram and the metal $10 a gram, in small quantities.?* 


ZIRCONIUM 


During the last few years the consumption of zirconium compounds 
has grown rapidly. The element (40 in the periodic table), 1s mar- 
keted in metallic form, although not in large quantities. The pow- 
dered metal is used to a limited extent in flashlight mixtures and in 
ammunition primers; and pure, wrought, crystalline-metal wire is 
used in radio tubes and sheet metal in spinneret cups for rayon 
manufacture. Zirconium-silicon and zirconium-ferrosilicon are de- 
veloping a gradually growing use in steel making, as superscavengers 
of oxygen and sulphur and for controlling grain size. The specific 
gravity of the metal is 6.52. Hence, it is a trifle lighter than antimony 
and considerably lighter than steel. Its melting point, 2,130° C., 
is higher even han that of platinum. Zirconium is & very reactive 
metal, although it is resistant to hydrochloric acid and nitric acid does 
not affect it at all. It combines with all except the rare gases, the 
compounds thus formed tending to migrate toward the inside of a 
filament, leaving a fresh surface exposed—an important factor in 


3 Quotations furnished by A. D. Mackay, New York, N. Y. 
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certain classes of high-temperature closed-tube applications. The 
extraordinary increase in industrial importance of zirconium, however, 
is based upon the employment of its compounds in enamels and for 
electrodes or welding-rod coatings. Properly purified zirconium 
oxide is quite as good an opacifier as tin oxide in virtually all types of 
commercial vitreous enamels and costs much less. Another important 
development is the fast-growing use of a new type of glaze, in which 
zirconium is introduced not only in the opacifier or pigment of the 
glaze but also to some extent into the frit or glass. It is claimed that 
this type of glaze is superior to other glazes in durability, stability of 
color, and economy. The indicated market is large, and sales of 
zirconium products for this purpose almost tripled in 1936. A 
particularly interesting development is the new electrical heating 
element for stoves and furnaces made with granular and milled zircon. 
Zirconia refractories are of some importance, and zirconium compounds 
have many minor uses, some of which, still in the development stage, 
may contribute further to the rapid increase in demand for this 
relatively new metal in the industrial field. 

Zircon, the silicate ore of zirconium, has been produced sporadi- 
cally in North Carolina and subsequently in Florida, chiefly as a by- 
product of the short-lived monazite industries of the South; but no 
domestic production of zirconium ores has been reported since 1927, 
when operations at Pablo Beach, Fla., yielded 3,646 short tons. 
Zircon and cyrtolite have been reported in Canadian pegmatites, but 
nowhere in North America has there been any substantial production 
of these ores. For many years Brazil was almost the only source of 
world supply, producing not only zircon from beach sands but also 
baddeleyite, a natural oxide. British India is another large pro- 
ducer, zircon accompanying the monazite and ilmenite in the Tra- 
vancore beach sands, the proportions varying considerably, how- 
ever, at different points along the coast. Among the newer producers 
is Australia, where zircon likewise is recovered from beach sands that 
extend discontinuously along the coast of New South Wales from 
Fort MacQuarie to the Queensland border. One of the operations 
in this area is financed by the Titanium Alloy Manufacturing Co., 
of Niagara Falls, N. Y. 

Until about a dozen years ago, world consumption of zirconium 
ores probably never exceeded a very few hundred tons in any single 
year, and it was not until about 2 or 3 years ago that domestic needs 
exceeded about 500 tons annually. An importation of over 1,500 
short tons of zirconium ore was reported for the period July to Decem- 
ber, 1918, but apparently much of this went into stock, as did also 
some portion of the domestic production from Florida beach sands. 
Eventually these stocks were disposed of, and since about 1928 the 
import statistics doubtless indicate rather closely the quantities 
available for consumption in this country. In 1929 the imports © 
jumped to 1,345 short tons, increasing to 1,519 tons in 1930 but 
dropping to 562 tons in 1931. Later figures are given in the follow- 
ing table, which shows also recent rather small importations of zir- 
conium metal powder, ferro zirconium, and other alloys. 
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Zirconium ores and alloys imported for consumption in the United States, 1932-36 


Ferrozirconium,  zirco- 
Zirconium ores nium, and zirconium 


Until 1935 ore was imported almost exclusively from Brazil, but 
increasing quantities have come from other sources. In 1936 British 
India supplied 1,422 tons, valued at $29.35 per ton; Australia, 3,603 
tons valued at $15.35 per ton; and Brazil, 751 tons, valued at $23.95 
per ton. In addition, Canada furnished 6 tons and the United King- 
dom 1 ton. A considerable portion of the imports from Australia 
comprised sands containing not more than about 60 percent zircon 
mixed with rutile and other minerals. Inasmuch as most of this 
material and possibly some portion of imports from other countries 
during the last 2 years has gone into stocks, the increase in the con- 
sumption of zircon, large though it is, 1s not so large as the remarkable 
increase in imports might indicate. 

The Foote Mineral Co., Philadelphia, Pa., has recently quoted 
zirconium-metal powder (98 percent) at $6.35 per pound in ton lots, 
crude zirconium oxide (80 percent) lump at $80 per ton in carlots, 
and zirconium concentrates (62 percent) at $46 per ton in carlots. 
Zirconium-metal sheet sells for about 30 cents a gram. 
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Part 1.—BITUMINOUS COAL! 


By F. G. Tryon, L. Mann, and W. H. Youna 


THE BITUMINOUS INDUSTRY IN 1936 


In the bituminous-coal industry the year 1936 was one of expanding 
roduction but of intensified competition. Output increased to the 

ighest level touched since 1930. Prices, however, declined slightly, 
or &t best in most areas maintained the levels of 1935, although a 
en increase in wage rates had become effective in October of 
that year. 

Final detailed reports of operation in 1936 will not be available for 
several months because of the time required to canvass the 6,500 
commercial producers. Meanwhile, the broader trends are shown 
by preliminary or sample data presented in tables 1 to 7. "The current 
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FIGURE 44.—Trends of production, stocks, and prices of bituminous coal, 1928-36. 


indicators, drawn largely from railroad or trade-association sources, 
should be viewed against the complete and accurate record for the 
year 1935. Thus, the detailed tables for 1935 will serve as a back- 
ground for the current changes of 1936. 

Production.—The principal developments in 1936 are summarized 
in table 1. Production reached a total of 434,070,000 net tons, an 
increase of 61,697,000 tons (16.6 percent) over 1935. Compared with 
1932—the trough of the great depression—the record for 1936 repre- 
sents an increase of 124,000,000 tons. (See figs. 44, 45, and 47.) 

Exports and imports—Exports increased, but in a smaller ratio 
than production. Shipments to Canada and Mexico were 9,911,987 
net tons—a gain of 9.6 percent. Exports overseas and to all other 
destinations increased 6.4 percent.? (See fig. 54.) 

Imports also increased, but remained negligible in proportion to the 
domestic supply. 

Changes in stocks.—Part of the increased demand in 1936 consisted 
of purchases for storage. Stocks in the hands of industrial consumers 


! Data ee are preliminary; detailed statistics with final revisions will be released later. Data for 
1935 are final. 

1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 


COAL 189 


and retail coalyards increased from 37,017,000 tons at the beginning 
of the year to 43,499,000 at the end. The net addition to consumers’ 
stocks was thus 6,482,000 tons during the year—an increase of 17.5 
percent. In some instances, the flow into storage went to increase 
reserves in anticipation of a possible stoppage of production when 
the wage agreements should expire March 31, 1937. In general, how- 
ever, the additions to stock piles were no more than were necessary 
to keep pace with the increase in consumption, and the reserve on 
hand January 1, 1937, was enough for 31.7 days compared with 30.2 
days the year before. In terms of current requirements, the reserves 
at the beginning of 1937 were therefore far below those built up on 
some previous occasions, such as April 1, 1927, when a 53-day supply 
was in storage. 

Stocks on the upper Lake docks increased by 12.1 percent durin 
the year, or slightly less than the indicated increase in national 
consumption. 

Coal in cars unbilled at the mines or in classification yards in- 
creased 2.2 percent in tonnage during the year but decreased in rela- 
tion to demand. At the beginning of the year the unbilled loads 
were equivalent to 0.9 day production and at the end of the year 
to 0.8 day. 

Const EE for foreign trade and for changes in con- 
sumers' stocks, the total consumption in the United States was 
417,202,600 tons, an increase of 15.8 percent over the year 1935. 
The increase was widely distributed RTI was shared by nearly all of 
the major classes of consumers. (See table 5 and fig. 46.) By far 
the largest increase centered around the revival of activity in steel. 
Consumption of gas &nd steam coal at steel works and rolling mills 
increased 14.7 percent over 1935. Consumption in furnace byproduct 
coke ovens increased 38.1 percent and in beehive coke ovens 96.9 

ercent. The total increase in the consumption of the iron and steel 
industry was approximately 16,000,000 tons. 

Gains in other channels of consumption, though less striking, were 
real. The demand for locomotive fuel increased 13.2 percent. Rapid 
expansion in sales of electric power, coinciding with the low heads of 
water at some hydroelectric plants affected by the drought, brought 
an increase of 20.6 percent in the coal requirements of the electric 
power utilities. 

Consumption at cement mills advanced 38.3 percent and at general 
manufacturing plants 18.6 percent. Even the trade in coal for ships' 
bunkers, which had largely passed to fuel oil, increased 3.4 percent 
during 1936. 

Price trends.—Prices stiffened in the cold weather of January and 
February but declined over the rest of the year. Trade-journal quo- 
tations on 61 grades of coal averaged $2.26 a ton, f. o. b. mines, in 
February 1936 as against $2.04 in the same month of the year before. 
Thereafter in each month from April to December 1936 the average 
quotations on the same coals ran somewhat below those of the corre- 
sponding month of 1935. The average of the quotations for the entire 
year 1936 is $1.99 a ton, as against $2.04 in 1935—a decrease of 5 
cents. 

Other barometers likewise point to stationary or often declining 
prices. The average cost of railroad fuel, excluding direct freight 
charges, was $1.89 a ton in 1936—exactly the same figure as the year 
before. 'The average price paid by Canadian buyers for American 

153336—37— 51 
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coal, f. o. b. mines in the States, declined 6 cents a ton? Cost of 
coking coal delivered at merchant byproduct ovens declined 13 cents 
a ton. Costs of bunker coal delivered to vessels in foreign trade 
declined 6 cents & ton. The average value of all coal exported from 
the United States, reckoned at the port of loading, increased over 
1935, but this increase was only 6 mill 5 per ton. 

The only barometer pointing definitely to an increase was the 
average retail price in 38 of the principal cıties. This price advanced 
10 cents a ton (1.2 percent) from an average of about $8.30 a ton in 
1935 to about $8.40 in 1936. The indicated rise, however, was con- 
fined to the period of exceptionally cold weather in the first portion 
of the year. 

Freight rates.—The emergency surcharges in railroad freight rates, 
averaging about 12 cents a ton, which had been authorized April 18, 
1935, continued in effect until June 30, 1936. Effective July 1, they 
were reduced to an average of approximately 9 cents a ton and re- 
mained at that level to December 31, 1936, at which time they were 
discontinued. 

The average freight charge per net ton of revenue bituminous coal 
was $2.25 in 1936, as against $2.24 in 1935. It is evident, therefore, 
that in 1936, as in earlier years, the average freight charge was con- 
siderably greater than the average price of coal, f. o. b. mines (table 7). 

Increased mechanization.—A marked increase in the installation of 
mechanical loading devices is indicated by manufacturers’ reports of 
sales made in 1936 (tables 28 and 29). Sales of mobile loading ma- 
chines and of conveyors established new records. Returns from 28 
manufacturers show sales of 344 mobile loading machines as against 
115 in 1935—an increase of 199.1 percent. Sales of conveyors, includ- 
ing those equipped with duckbills, totaled 660 units—an increase of 
115 percent. Statistics of the tonnage loaded by machine are not yet 
available, but it is clear that the final returns will. show a large increase 
over the 47,177,000 tons mechanically loaded in 1935.* 

Growth of stripping.—Further increase in the stripping of coal 
occurred in 1936. Six new stripping operations were begun or com- 
pleted during the year. In Illinois the tonnage produced by strip- 
ping increased 21.3 percent, while the tonnage from shaft mines in- 
creased only 13 percent. It is clear that the final returns for the 
country as a whole will show an advance over the record of 1935, 
when 23,647,292 tons of bituminous coal and lignite were mined by 
stripping in the United States. 

Mechanical cleaning.—Parallel activity marked mechanical cleaning 
by wet and pneumatic methods in 1936. A total of 36 installations 
was made during the year, with an annual capacity conservatively 
estimated at 8,000,000 tons of cleaned coal. Despite the increase 
in fixed charges, and often in labor, that it entails, mechanieal 
cleaning is strengthening the industry’s position in competition with 
other fuels. 

Trend of employment.—The average number of men employed at 
bituminous-coal mines in 1935 was 462,403. Information so far avail- 
able points to & slight increase in the number employed during 1936. 
The monthly employment returns of the Bureau of Labor Statistics, 

3 computed by J. R. Bradley from the Quarterly Trade Returns of the Canadian Government. The 
value of imports as recorded in the Canadian customs statistics represents the fair market price in the coun- 


try of origin and excludes transportation costs. 
¿See chapter on Progress of Mine Mechanization. 
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FIGURE 45.—A verage production of bituminous coal per working day in each month, 1905-36. 
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covering 1,220 mines in 24 States, show an increase of 3 percent in 
number employed for 1936 over the previous year. Reports from the 
mining departments of three States which collect current records of 
employment indicate an average increase of 2.5 percent over 1935. If 
these indicators are correct, the total number of men employed at all 
mines in 1936 should fall somewhere between 467,000 and 476,000 
men. In comparison with 1929, when the industry employed 502, 993, 
this represents & decrease of 27, 000 to 36,000 jobs. 

However, the number of unemployed coal-mine workers probably 
exceeds 36, 000, as even in 1929 considerable numbers of bituminous 
miners were entirely jobless. 


600 
NOR APORTE: i - 
, 500 
o) 
z 
o 
Pr 
ALL. OTHER M | | 0 400 
Pr 
MÄ 
r4 
300 z 
Y S 
COKE . BEEHIVE a ZS CH : (ri 
LOCOMOTIVE d 
FUEL 100 y 


BUNKERS , FOREIGN “ly 


ELECTRIC un mies A MA LALA E E EE E E E VA Y A A A A E EE 
1917 LS 19 20 “21 22 T m á 26 77 J 29 30 ‘31 32 °33 5'36 


FIGURE 46.—Tonnage of bituminous coal absorbed by the prinicpal branches of consumption, 1917-36. 
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FIGURE 47.—Monthly movement of bituminous coal in the major channels of distribution, 1935-36. 


The increase in number of men employed in 1936 was small in 
relation to the increase in production. There was, however, an im- 
provement in running time and a substantia] gain in total pay rolls. 
The average hours worked per week at the mines reporting to the 
Bureau of Labor Statistics rose from 26.3 hours in 1935 to 28.9 in 
1936. Pay rolls during the same period increased 21.5 percent.’ 

! U. 8. Bureau of Labor Statistics, Aid bario and Pay Rolls, November 1936, Serial No. R. 495. In Feb- 


ruary 1936 the average number of hours worked per week at mines reporting was 32.8 hours and in November 
1936 31.8 hours. 
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Trend of capacity.—The latest statistics of mine capacity relate to 
1935 (table 2). The long depression, which began in the coal industry 
immediately after 1923, had forced the closing or abandonment of 
several thousand mines and the liquidation of active capacity from 
970,000,000 tons per year of 308 days in 1923 to 622,000,000 tons in 
1934. In 1935, with more men at work and more machinery i in use, 
there was & slight i increase in capacity, and the total per year of 308 
days amounted to 640,000,000 tons. 

he figure of 308 days represents the potential full-time year before 
the limitation of hours effected by the National Recovery Act Bitumi- 
nous-Coal Code in October 1933. Under the 5-day week now prevail- 
ing, the potential full-time year is approximately 261 days (without 
allowing for the possibility of staggering work). At 261 days the 
capacity active in 1935 was 543,000,000 tons against an actual 
production for the year of 372,373, 122 tons. 

Trend of fuel efficiency. —Among the largest consumers of coal, 
indicators point to the conclusion that the savings in fuel efficiency 
that have been so marked since the war are slowing down. Ten years 
ago the electric our A power plants were saving 6 percent a 

ear in the coal required to generate 1 kilowatt-hour. In 1936, 

owever, the average saving, as compared with the year before, was 
cut to 1.0 percent, or 0.02 pound per kilowatt-hour. Onsteam railroads 
the average consumption per 1,000 gross ton-miles in freight service 
was reduced from 120 pounds in 1935 to 119 in 1936— saving of 0.8 
percent. Ten or fifteen years ago the annual savings in railroad fuel 
were averaging 3 percent. (See fig. 53.) 

On the other hand, great ees in fuel efficiency probably are 
continuing in the smaller industrial establishments E in the field of 
domestic consumption, which together account for a large fraction of 
the national demand. 

Competition of oil and gas.—Competition of oil and gas continued 
active in 1936. Although the consumption of coal increased in the 
competitive steamship-bunker, electric-power plant, and railroad-fuel 
trades consumption of oil in the same trades increased still more. 
Gas-utility companies sold 6.1 percent more manufactured gas but 
17.7 percent more natural gas Band in 1935.6 There was further ex- 
pansion in the use of oil burners in the domestic fuel market. 

Largely because of the revival of activity in the heavy industries 
&nd the pick-up in rail transportation, however, the proportion of 
bituminous coal in the national energy supply increased. At the low 
point of the depression, bituminous coal furnished 45.0 percent of the 
total energy production. In 1935 the proportion was 45.1 percent 
and in 1936, 47.1 percent. Compared with 1929, however, the pro- 
E furnished by bituminous coal shows a marked decline (tables 
8 to 10 

Statistical tables—1936.—Tables 1 to 7 give the statistical record of 
the bituminous-coal industry in 1936, as indicated by the preliminary 
data available as this report is written. (See fig. 48.) 


* American Gas Association. (Figures cover first 11 months.) 
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FIGURE 48.— Trends of bituminous-coal production, realization, mine capacity, and net income or deficit 
in the United States, 1899-1936. 


TABLE 5.—Changes in the United States consumption of bituminous coal by such 
classes of consumers as report currently, and by all other consumers, 1917-36, in 
thousand net tons 


{Information on several other classes of consumers is available for certain years. The items shown in this 
table are selected because they are available in strictly comparable form for each year] 


Consumed in the United States 


E D crm EC 
d of con- 
Year Col- tric ponk: motive | — —,-—— —| All Total C e other sump- 
liery | power | foreign | fuel, | Bee- | By- | other m nd 3 pud tion 
fuel | utili- | fadoa | class I| hive |product| uses* | Sione | Moxi ries | and 
tries! | V398 * | roads 1 | ovens ‘| ovens * tion 9x100 i exports! 
| AAA 12, 117 | 33, 500 | 7, 709 |133, 421 | 52, 247 | 31, 506 |258, 909 |529, 409 | 18,327 | 5,512 | 553, 248 
1918. ...... 12, 521 | 34, 500 | 6,189 |134, 214 | 48, 160 | 36, 868 |258, 141 |530, 593 | 18,316 | 4,034 | 552, 943 
1919. ...... 11, 062 | 35, 100 | 8, 224 |119, 692 | 29, 730 | 35,857 |241, 993 |481, 658 | 12,064 | 8,050 | 501, 772 
1920. ...... 11, 896 | 37, 124 | 10, 486 |135, 414 | 31, 986 | 44, 205 |237, 484 |508, 595 | 16,458 | 22, 059 | 547,112 
1921....... 9,123 | 31,585 | 8,453 |107, 910 | 8,475 | 28,713 |197, 590 |391, 849 | 13,590 | 9,541 | 414, 980 
1922....... 7,831 | 34,179 | 4,615 |113, 163 | 13, 286 | 41,053 |212, 788 1426, 915 | 10,938 | 1,475 | 439, 328 
1923....... 8,765 | 38,966 | 5,093 |131, 492 | 30,084 | 54, 276 |250, 317 |518, 993 | 16. 960 | 4,494 | 540, 447 
1924.......| 6,618 | 37,556 | 4,460 |117, 247 | 15,914 | 49,061 |253, 148 |484, 004 | 12, 746 | 4,354 | 501, 104 
1925......- 5,776 | 40,222 | 4,866 |117, 714 | 17,423 | 57, 110 |256, 082 |499, 193 | 13,547 | 3,915 | 516, 655 
1926.._..... 5,728 | 41,311 7,736 |122, 823 | 19, 225 | 63, 647 |272, 111 |532, 581 | 13, 762 | 21,510 | 567, 853 
1927....... 4, 930 | 41, 888 | 4,565 |115, 883 | 11, 208 | 63, 240 |258, 087 |499, 801 | 14,724 | 3 517, 813 
1928......- 4,602 | 41,350 | 4,204 |112,382 | 7,018 | 70, 166 |259, 016 |408, 828 | 14,050 | 2,114 | 514, 992 
1929....... 4,663 | 44,937 | 4.287 |113, 894 | 10,028 | 76, 759 |264, 987 |519, 555 | 14,727 | 2,702 
1930......- 3,993 | 42,898 | 3,497 | 98, 400 65, 521 |236, 397 |454, 990 | 13,667 | 2,210 | 470, 867 
1931....... 3,205 | 38,735 | 2,195 | 81,725 | 1,767 | 46,846 |197, 396 |371,869 | 10,647 | 1,479 5 
1932....... 2, 781 | 30,290 | 1,350 | 66,498 | 1,030 | 30,887 |174,081 |306,917 | 8,429 5 | 315,731 
1833.. ..... 2,858 | 30,575 | 1,316 | 66,198 | 1,461 | 38,681 |180, 659 |321,748 | 8, 437 
19. ...... 8,175 | 33,555 | 1,321 | 70,496 | 1,635 | 44, 343 [192, 518 |347,043 | 10, 213 656 | 357, 912 
1935. ......| 3,103 | 34,807 | 1,576 | 71,335 | 1,469 | 49,046 |198, 956 1360, 292 | 9,044 698 | 370, 034 
1936 9_..... 3,606 | 41,973 | 1, 80, 751 2,893 | 63,976 1222, 374 |417,203 | 9,912 743 | 427,858 


1 U. 8. Geol. Survey and Federal Power Commission. Represents al] coa] consumed by publie utility 

power plants in power generation, including a small amount of anthracite. 
3 Bureau of Foreign and Domestic Commerce. 

3 Interstate Commerce Commission. Represents bituminous coal consumed as locomotive fuel by class I 
steam rallways, excluding switching and termina] companies. Figure for 1936 partly estimated. 

* U. 8. Bureau of Mines. 

3 Obtained by subtracting the known items from the calculated total consumption. Includes general 
manufacturing, domestic and many Dice Lia Decus uses. 

* Production plus imports- minus e lus or minus cha in consumers' stocks. 

T a Note that consumption includes the [in amount impo 
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TABLE 6.— Trends in distribution of bituminous coal, 1928-86 (tonnage figures in 
thousands of net tons) 


[For details and sources of data see Monthly Report on Distribution of Coal Shipments] 


1923 1929 1932 1933 


et 


Net et Net N 
Percent tons Percent 


N 
tons Percent tons Percent tons 


—— | —— | ————— | —— | e—a | ———— Í — 


New England receipts: 
Via rail across the Hudson. .....| 9,634 41.9 | 6,781 31.9 | 4,544 
Via tidewater from northern 
(o 7 SE 3, 703 16.1| 1,570 7.4 704 


DOTS A 9, 671 42.0 | 12, 875 60.7 | 9,914 
Total ecos 23,008 | 100.0 | 21,226 | 100.0 | 15, 162 


30.0 | 4, 787 29.7 
4.6 791 4.9 
65.4 | 10, 560 65. 4 
100.0 | 16, 138 100.0 


Tidewater loadings: 
By ports 
At New York and Phila- 
delphía.................... 14, 693 39.2 | 12, 226 32.1 | 9,197 8, 493 31.3 
At altimore Hampton 
Roads, and Charleston. ...| 22, 828 60.8 | 25,825 07.9 | 17,580 18, 633 068. 7 
'eTotal.. 2): ERI EXC 37, 521 100.0 | 38,051 100.0 | 26, 777 27, 126 100.0 


be, 


By flelds of origin: 
From Pennsylvania and 
northern West Virginia....| 19, 760 52.7 | 15, 516 40.8 | 10, 226 
From southern low-volatile..| 13, 619 36.3 | 17, 103 44.9 | 11,670 
From southern high-volatile.| 4, 142 11.0 | 5,432 14.3 | 4,881 


—————————— |——— | —Ó—Ó— [| ——— M [— ——MÓ——— [e——— d 


Total: «32s lente: 37, 521 100.0 | 38, 051 100.0 | 26, 777 
———— p — —J 
By destination: 
To New England........... 13, 374 35.6 | 14, 445 38. 0 | 10,618 
Forele E 5, 122 13.7 | 2,852 7.5 411 
BUNKETS AAA aasseoat 5, 442 14.5 | 5,507 14.5 | 1,574 
Inside capes and other ton- 
BUERGEN e ore REUS 13, 583 36. 2 | 15, 247 40.0 | 14, 174 
'T'otàl.. eet, 37, 521 100. 0 | 38,051 100.0 | 26, 777 
Lake Erie loadings (cargo and fuel): 
By fields of origin: 
From Ohio.................. 0, 417 20.9 | 3,734 9.5 1, 613 
From Pittsburgh and other 
Pennsylvania. ............ 9, 980 32.4 | 8,586 21.8 | 7,761 
From Moundsville, Fair- 
mont, Cumberland-Pied- 
e AAA 3, 277 10. 7 2, 184 5.5 1, 278 
From southern West Vir- 
ginia, high-volatile.........| 4,994 16. 2 | 10, 233 26.0 | 6,025 
From southern West Vir- 
ginia, low-volatile.......... 2, 871 9.3| 7,656 19.4| 4,202 
From east Kentucky, Ten- 
nessee, and Virginia.......| 3,229 10.5 | 6,991 17.8 | 4,294 
A A 3N, 768 100.0 | 39, 394 100.0 | 25, 173 
By destinations (cargo only): 
To American points. ........ 24, 172 81.5 | 31,943 84. 2 | 20,014 
To Canadian points. ........ 5, 475 18.5 ! 6,007 15.8 | 4,477 
Ola das 29, 647 100.0 | 37, 950 100. 0 | 24, 491 
Across Lake Michigan car ferry...... 1,373 EE 1282. NEE 714 
West-bound rail to Mississippi 
Valley: 1 
From Ohio.....................- 22, 970 14.7 | 12, 912 7.8 7, 823 
From Pennsylvania............. 15, 853 10.1 | 21, 885 13.3 | 7,842 
From northern West Virginia- 
Cumberland-Pliedmont........ 2, 509 1.6 | 5,404 8.3| 2,871 
From southern West Virginia, 
high-volatile................... 17, 525 11.2 | 25, 148 15. 3 | 13, 733 
From southern West Virginia, 
low-volatile.................... 13, 435 8.6 | 23,691 14.4 | 13,743 
From east Kentucky, Tennessee, 
and Virginia..................- 17, 789 11.3 | 24,057 14. 6 | 12, 470 
Total from Appalachian 
Oe EE 90, 181 57.5 1113,157 68.7 | 58,491 
A A a PP — o —— LÁ 


See footnotes at end of table. 
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TABLE 6.— Trends in distribution of bituminous coal, 1928-86 (tonnage figures in 
thousands of nel tons) —Continued 


[For details and sources of data see Monthly Report on Distribution of Coal Shipments] 


1923 1929 1932 1933 


tons Percent "Mad Percent tons Percent tons Percent 


—— | ————— |————À | LÓÁ————— |—— [—————————————— 


West-bound rail to Mississippi 
Valley—Continued. 


From Illinois.................... 48, 401 30. 9 | 34, 863 21.2 | 17, 783 20. 0 | 18, 229 20.0 
From Indiana................... 14, 549 9.3 | 10,589 0.4 8, 490 9. 5 8, 098 8.9 
From west Kentucky 3.......... 3, 569 23 6, 175 3.7 4, 201 4.8 2, 545 28 
Total from Middle West flelds. | 66, 519 42.5 | 51,627 31.3 | 30, 474 34.3 | 28, 872 31.7 
Grand Lotal. 156,700 | 100.0 |164,784 | 100.0 | 88,965 | 100.0 | 90,951 | 100.0 
Total shipments from other groups:* 
From Michigan................. 1, 086 42 745 3.1 341 L 241 i 
From upper lake docks, all 


deliveries... .... LLL LLL Lese Nodhta|........ Nodmata|........ 11, 468 


From Arkansas, Oklahorna, 
Js erleedegt 5, 125 


1 
$3.7 33, 
From lowa, Missouri, Kansas...| 12, 222 $221] 9,488 51.8| 7,818 325| 6,621 4 2. 
9 
4 
4 


Net tons | Percent | Net tons | Percent | Net tons | Percent 


New England receipts: Preliminary 
Via rail across the Hudson............ 5, 422 31.6 5, 210 30. 9 5, 000 28.5 
Via tidewater from northern ports. ... L 089 6.3 1, 067 6.3 4.3 
Via tidewater from southern ports.... 10, 662 62. 1 10, 606 62.8 67.2 
a RE 17,173 100.0 16, 883 100. 0 100.0 
Tidewater loadings: 
By ports: 
At New York and Philadelphia... 9, 120 31.7 8, 885 30. 7 29. 7 
At Baltimore, Hampton Roads, 
and Charleston................. 19, 623 68. 3 20, 080 69.3 70. 3 
POU WEE 28, 743 100. 0 28, 965 100. 0 100. 0 
Ze A———————|L————————————————————K— 
By fields of origin: 
From Pennsylvania and northern 
West Virginia...................| 10,647 37.1 10, 711 37.0 11, 344 36.6 
From southern low-volatile. ...... 13, 745 47.8 13, 922 48.1 15, 021 48.4 
From southern high-volatile. ..... 4, 351 15.1 4, 332 14.9 4, 661 15.0 
Total A 28, 743 100. 0 28, 965 100. 0 31, 026 100. 0 
By destination: 
To New England................. 11, 751 40. 9 11, 673 40. 3 12, 530 40. 4 
ptn. ett wee AA 715 2. 5 798 2.8 7 2.7 
17 AAA 1, 545 5.4 1, 655 5.7 1, 648 5.3 
Inside capes and other tonnage.... 14, 732 51.2 14, 839 51.2 16, 011 51.6 
o A A 28, 743 100. 0 28, 965 100.0 31, 026 100. 0 


——— |—— |.——— ee ef — — | —————— — 
FR A A A a MÀ | — —— á——À | M M — fl eee 


See footnotes at end of table. 
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TABLE 6.— Trends in distribution of bituminous coal, 1928-386 (tonnage figures in 
thousands of nel tons)—Continued 


[For details and sources of data see Monthly Report on Distribution of Coal Shipments] 


1934 1935 


Net tons| Percent | Net tons | Percent 


Lake Erle loadings (cargo and fuel): 


By fields of origin: 
From Ohio. ...................... 
From Pittsburgh and other Penn- 
sylvania........................ 
From Moundsville, Fairmont, 
Cumberland-Piedmont......... 
From southern West Virginia, 
high-volatile.................... 
From southern West Virginia, 
Jow-volatile. ...................- 
From east Kentucky, Tennessee, 
and Virginla...................- 
Ot ccc cer up e Gee ONA D REPE 
By destinations (cargo only): 
To American points... ........... 
To Canadian points.............. 
otal EE 
Across Lake Michigan car ferry........... 
West-bound rail to Mississippi Valley:3... 
From Ces Eegeregie geg 11, 321 : 11, 228 ; 1 10,314 
From Pennsylvania .................- 11,013 S 11, 171 à 112, 573 
From northern West Virginia-Cum- 
berland-Piedmont................... 8,271 t 8, 009 
From southern West Virginia, high- 
volatile. MAA 14, 912 à 15, 868 i 1 16, 001 
From southern West Virginia, low- 
volatile. ........ 0.20... re co cacas 14, 916 ; 1 17, 009 
From east Kentuck y, Tennessee, and 
(i E EO PNIS ACH USUS 13, 463 ; 1 15, 206 
Total from Appalachian flelds....| 68,896 : 1 74, 802 
From Illinois......................... 20, 208 
From Indiana........................ 8, 879 
From west Kentucky 9................ 2, 208 
Total from Middle West flelds...... 31, 295 
Grand total....................... 100, 191 
Total shipments from other groupe? 
From Michigan....................... 325 
From upper lake docks, all deliveries 11, 535 
From Iowa, Missouri, Kansas. ....... 7, 007 
From Arkansas, Oklahoma, Texas.... 2, 692 
From far western flelds............... 16, 368 
From Alabama....................... 8, 812 


1 Total for 11 months only. 

3 Revenue all-rail shipments, excluding railroad fuel, lake coal, and movement to Kentucky points. 

3 The figures for west Kentucky cover in recent years a much smaller tage of the field’s production 
than do those for Illinois and Indiana, and may not be fully comparable with arilar TAE 

* All shipments, including, In this case, nonrevenue, railroad fuel; excluding co sales by truck 
or wagon except from upper lake docks. 

3 Percent of total national shipments from all mines, all destinations. 
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TABLE 7.—Average price of bituminous coal . 0. b. mines, average freight charge, 
and computed delivered cost at consignee’s siding, per net ton, 1923, and 1928-86 


(1) (2) 


Average Average Percent 
Year sales freight freight 
realization charge charges of 
EA b mine E SS 

e EE $2. 68 3 $2. 36 $5.04 46.9 
m o Ree S re) "äi tal E 
gebei 1. 70 2.23 3.93 56.7 
MOS) EE EE L 54 2.22 3. 76 69.0 
LI e o E 1.31 2. 26 3.57 63.3 
IU AAA EE 1.34 2. 20 3. 54 62. 1 
1034. EE EE 1. 75 2.15 3. 90 55.1 
O30 EE EE 1.77 2. 24 4.01 55.9 
19030 A A eran A 1.77 2. 25 4. 02 56. 0 


t Value of all coal including nonrevenue railroad fuel and deliveries of captive coal to consumer owners, as 
reported by operators to the U. 8. Bureau of Mines. 
2 Average revenue received by class I steam railroads per net ton of revenue bituminous coal originated, 
as reported to Interstate Commerce Commission 
3 Interstate Commerce Commission, Bureau of Statistics, Report 23157. 
* Preliminary. 


SOURCES OF DATA AND ACENOWLEDGMENTS 


Detailed annual statistics.— The data on operation of bituminous- * 
coal mines for 1935 and earlier years are in this report are based 
upon detailed annual reports courteously furnished by the producers. 

The figures include all known SES producing more than 
1,000 tons a year.’ 

In the present report the standard unit of measurement is the net 
or short ton of 2,000 pounds. 

These reports, like all others collected by the Bureau of Mines, 
depend upon voluntary cooperation of the producing companies. 
The Bureau has no power to compel the submission of reports and 
has sought none. The system of voluntary reporting has been in use 
since 1883, when these statistics were inaugurated by the United 
States Geolo ical Survey, and has served a useful purpose in measur- 
ing the simpler facts of production, supply and demand, trends of 
aisle men. mechanical equipment, operating practice, and output 
per man. The voluntary system of reporting is not adapted to the 
recording of costs, investments, profits, or, it 1s believed, to the con- 
troversial aspects of price di erentials, wage rates, ‘and hourly 


earnings. 

The reports of production submitted directly to the Bureau have 
in most years accounted for fully 97 percent of the total E 
and the remaining output, representing chiefly very small mines 
been ascertained with reasonable accuracy from the records Së the 
State departments of mines, which have statutory authority to 
require reports, or occasionally from railroad carloadings. 

n 1935 the Bureau was unable to obtain direct reports from 
several larger companies whose output ranged from 100,000 to 
1,250,000 tons a year. The more important of these o erators have 
mines in Fremont, Las Animas, and Routt Counties, Colo.; Harlan, 
Hopkins, and Letcher Counties, Ky.; and Greene, Indiana, and West- 


? Production figures for 1013 include a certain tonnage from small mines producing less than 1,000 tons & 
year and those given for 1923 include 1,141,431 tons from “wagon mines shipping by rail.” 
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moreland Counties, Pa. In each instance it was possible to obtain 

the tonnage, men employed, and days worked by these companies 

from the public records of the Department of Mines of the State in 

question; therefore the totals for tonnage, employment, and operat- 

ing time are believed to be complete and comparable with earlier 
ears. 

To the thousands e other companies who continued to cooperate 
on the voluntary basis, S nin ounou al to the Bureau's 
request for information, cordial Zeng are extended. 

Current production statistics.—The figures of production i in 1936 are 

reliminary estimates based upon (1) railroad carloadings of coal and 
beehive coke reported weekly or nony by all the important car- 
riers, (2) shipments by river reported by the United States Engineers, 
(3) direct reports from a number of mining companies, and (4) 
monthly production statements compiled by certain local operators’ 
associations and State mine departments. Monthly or weekly re- 
ports are received from the Coal Trade Association of Indiana, 
Hazard Coal Operators Association, Harlan County Coal Operators 
E Kanawha Coal Operators Association, Eastern Ohio 
erators Association, New River Coal Operators Association, 
North Dakota Board of Railroad Commissioners, Utah Coal Opera- 
_tors Association, ene Operators Association, West Kentucky 
Coal Bureau, Winding Gulf Operators Association, and Operators 
Association of the Williamson Field. Especial acknowledgment for 
detailed monthly production reports is made to Thomas Allen, 
Colorado inspector of coal mines; James McSherry, director, Illinois 
Department of Mines and Minerals; M. J. Hartneady, secretary, 
Pennsylvania Department of Mines: and N. P. Rhinehart, chief, 
West Virginia Department of Mines. 

In making the estimates, allowance is made for commercial truck 
shipments, ical sales and colliery fuel, and for small trucking or 
wagon mines producing over 1,000 tons a year. Where a mine is 
on the border between two States, the production is credited to the 
State from which the coal is extracted rather than that in which the 
tipple is located. If the mine extracts coal from lands in both States, 
the tonnage is apportioned accordingly. 

Anthracite and lignite.—The statistics of bituminous coal include, 
for convenience, the small output of anthracite and semianthracite 
produced outside Pennsylvania and the production of lignite. Details 
regarding these coals are given in tables 46 and 47. 

The anthracite mines of Pennsylvania, on the other hand, are 
recognized as a distinct industry and treated separately in part Ir. 

Value at mines defined. —In reporting value of product, the operator 
is asked to state the “Amount received at the mines, f. o. b. cars, less 
the selling expense. "Value of coal not sold but used by producer, 
also mine fuel, and coal made into coke should be estimated at average 
prices that might have been received." 

The returns of total value and average value of “sales eegen 
per ton should be used with these instructions in mind. The fi 
do not purport to include selling expense; and they are affected, 
pecially in some areas, by the large tonnage of captive coal, the ee Zeg 
value reported for which may differ materially from that for sales on 
the competitive market. 
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As the inquiry regarding value has been carried in the same form 
for many years, the replies should furnish a reliable index to the rise 
and fall in the level of coal prices. 

Estimates of value included in statistics. —If an operator who is known 
to have produced coal during the year will make no report of the value 
of his product to the Bureau of Mines, an estimate of the value is 
included in the total to make it complete; as, for instance, in Alabama, 
where for 7.8 percent of the State’s known production no value was 
reported by the operators. 

These estimates are based on & study of the reports of all similarly 
situated operators in the same county who did report their values. 

For several years the proportion of the total value covered by actual 
reports has exceeded 95 percent. In 1935, because of lack of reports 
from certain companies of larger size mentioned above, the percentage 
covered by actual returns to the Bureau of Mines was somewhat 
smaller. Out of the $658,063,000 given as the total value of bitumi- 
nous coal at the mines, $624,092,000 represents actual reports sub- 
mitted by the operators to the Bureau or to the State governments, 
and $33,971,000 (5.2 percent) represents estimates made in the manner 
described. The largest proportion represented by estimates in any 
Seis e 28.8 percent in Oklahoma; and the smallest was 1.4 percent 
in Utah. 

The average value per ton or sales realization computed for 1935, 
which amounts to $1.77, is therefore not a complete count, but essen- 
tially a sample based upon 94.8 percent of the known tonnage of the 
industry. 


RELATIVE RATE OF GROWTH OF COAL, OIL, AND WATER POWER, 
1889-1936 


According to preliminary data the total supply of available energy 
in the form of coal, oil, and natural gas, and water power in 1936 was 
24,134 trillion B. t. u., an increase of 11.7 percent over the year before. 
This was the largest production of energy in any year since 1929. 
(See fig. 49.) 

The figures are expressed in British thermal units because some com- 
mon denominator is necessary for such unlike quantities as tons of 
coal, barrels of oil, and cubic feet of gas. Table 8 summarizes the 
equivalent in British thermal] units of each of the fuels. Water power 
is SE by the equivalent fuel required to perform the same 
work. 

In converting water power into its fuel equivalent, two alternative 
assumptions have been made. The first, as in previous issues of these 
tables, assumes & constant fuel equivalent of 4 pounds of coal for 
each kilowatt-hour of water power produced, throughout the entire 
period covered by the tables from 1889 to 1936. ‘This factor was 
selected because it represents in round numbers the average efficiency 
of all central stations generating steam-electric power in 1913, the 
midpoint of the period under review. "The usefulness of the constant 
factor lies in showing the rate at which water power is being developed. 
It permits direct comparison between the relative increase in kilowatt- 
hours of water power and the corresponding increase (or decrease) 
in tons of coal, barrels of oil, or cubic feet of gas produced. On the 
other hand, the constant factor makes no allowance for the fact that 

153336 —37———52 
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eon = other fuels produced today are used more efficiently than 
ormerly. 

To throw light on the influence of improving fuel efficiency, a 
second computation of the energy equivalent of water power has 
therefore been made. This assumes a prevailing fuel equivalent, 
diminishing year by year, which represents the average performance 
of all fuel-burning central electric stations for the year in question. 
This average has declined from about 7.05 pounds of coal per kilowatt- 
hour in 1899 to 1.44 pounds in 1936. (The prevailing factor is thus 
much above the constant factor in 1899 and much below it in 1936.) 
The prevailing fuel equivalent indicates more nearly the amount of 
fuel that would have been needed in any one year to generate the same 
power in a steam-electric station. It should be noted, however, that 
the ultimate uses to which the water power generated is put often 
displace fuel burned much less efficiently than in central stations and 
that in any instance no other important branch of fuel consumption 
has shown advances in fuel efficiency approaching that of the central 
stations.’ 

As these tables attempt to determine the total energy from all 
fuels and from water power, the ideal factor for converting water 
power into fuel equivalent would be the average efficiency of all forms 
of fuel consumption in each year. No basis for determining such an 
all-embracing average exists at present but enough is known to be 
certain that it would show much less reduction from 1899 to 1936 
than did the central stations. For the present, a just comparison of 
the changing contributions of water power and of fuel to the national 
energy supply would lie somewhere between the results shown by the 
constant equivalent and the prevailing central-station equivalent in 
these tables. 

As in earlier issues of these tables, the figures for oil and natural gas 
represent the entire production of crude petroleum and of gas. Most 
of this production does not come into direct competition with coal. 
Much of the supply of both oil and gas is used in regions of the coun- 
try, such as California and portions of the Southwest, where coal is 
available only at unusually high cost because of heavy transport 
charges. Nearly half of the natural gas is used in the field for drilling 
or operating oil and gas wells and pipe lines, or for the manufacture of 
carbon black. More than half the oil is used in the form of gasoline, 
kerosene, and lubricants, for which purposes coal cannot well compete, 
except at very much higher levels of oil prices. Even these refined 
products, however, involve a certain measure of indirect competition 
with coal, for the energy market of the country is becoming more fluid 
and competitive, and a demand which cannot be met by one source 
of supply tends to fall back on the others. 

The subject of interfuel competition is exceedingly complex, and it 
would require an elaborate nndis dis and the accumulation of data not 
now available to determine even approximately how much of any one 
fuel has actually been displaced either by other fuels or by water 
power. The present tables do not permit determination of such dis- 

lacement; their purpose is rather to measure the long-time trends 
in the total demand for energy. 

$ Tryon, F. G. and Rogers, H. O., Statistical Studies of Progress in Fuel Efficiency: Trans., 2d World 
Power Conference, 1930. From 1917 to 1935 the average saving in unit fuel consumption of electric central 


rations was 58.5 percent, as against 29.6 percent for railroad freight service and 19.8 percent for iron blast 
urnaces. 


TABLE 8.—Annual supply of energy 
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PREVAILING CENTRAL 
STATION EQUIVALENT 
FIGURE 49.—Annual supply of energy from mineral fuels and water power in the United States, 1889-1936. 


from mineral fuels and water power in the 


nited States, in trillions of B. Lui 
Petroleum | 
(total crude, Water power Grand total 
including (fuel equivalent) energy 
that refined) | 
Penn- Natu- | Total | : —— 
syl- | Bitu- | ral gas | petro- | Total | 
vania| mi- | Total | (total | leum | min- | Water | Water 
an- | nous | coal | po- pro- | and | eral At | At pre- Mond power 
thra- | coal este | due- | natu- | fuels | con- vailing e con. | 2t pre 
cite | 55HC| Im- | tion) | ral gas | stant | central- | 9°") vailing 
pro , ati stant : 
| duc. | Ports fuel | station | "t | central- 
tion equiv-| equiv- equiv- station 
alent*| alent? alent equiv- 
à) alent 
| | 
1, 239| 2, 507| 3, 740 MIT zu 1 268 479| 4,225| 91| No data 4, 316! No data 
1,643| 5,065| 60,708 MILII IPs i 240 582| 7,291 135 238| 7,426 7, 529 
1,560, 5,563) 7,123 E 4 254 636| 7,759 146 250 7, 905 8, 009 
1,835| 5,917| 7 752 GL re 4 283 699; 8,451 159 264 8, 610 8, 715 
1,125| 6,818) 7,943 lacra 4 301 834| 8,777 179 289 8, 956 9, 066 
2,029| 7,408| 9, 437 003|.....- 4 319 922| 10, 359 206 321| 10,565 10, 680 
1,990| 7,301; 9,291 AU a 4333) 1,035) 10, 326 ^H 354| 10,561 10, 680 
2,112| 8,255| 10,367 808|...... 4377| 1, 185) 11,552| 265 386| 11,817 11, 938 
1,939) 8,983| 10, 922 rt, "Jee 418| 1,177| 12,099 204 414| 12,393 12, 513 
2, 328| 10, 343| 12, 671 997|...... 437| 1,434| 14,105 325 441| 14, 430 14, 546 
265| 8,713| 10, 978| 1,071|...... 432| 1,503| 12, 481 365 476| 12,846 12, 957 
2, 205 9, 949 12, 155 1,099| (5) 517| 1,616| 13, 771 411 513| 14,182 14, 284 
2, 298| 10, 928| 13, 226| 1, 257| 3 547| 1,807) 15, 033 | 453 539| 15, 486 15, 572 
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TABLE 8.—Annual supply of energy from mineral fuels and water power in the 
United States, in trillions of B. t. u.—Continued 


Petroleum 
(total crude, Water power Grand total 
including (fuel equivalent) energy 
that refined) 
Penn- | Natu-| Total 
syl- | Bitu- ra] gas| petro- | Total 
Year vania | mi- | Total (total | leum | min- Water Water 
an- | nous | coal Do- ro- | and | eral At | At pre- wer | Power 
thra- | coal ee uc- | natu- | fuels | con- | vailing | ZC | at pre 
cite ro. | I™- | tion) | ral gas stant | central- | Zant | vailing 
uc. | Ports fuel | station fuel central- 
tion equiv-| equiv- "dio: station 
alent alent ent equiv- 
alent 
1911...... 2, 461| 10, 635} 13,096] 1,323 9 551| 1,883| 14,979 496 565| 15,475| 15,544 
1912...... 2, 295| 11, 793| 14, 088| 1,338 41 604| 1,983| 16,071 538 585| 16,609| 16,656 
1913...... 490; 12, 535| 15,025| 1, 491 102 626| 2,219) 17, 243 588 609| 17,831 17, 852 
1914...... 2,470| 11,075| 13,545| 1,595] 101|  636| 2,332| 15,877| 640 636| 16,517} 16,513 
1915...... 2, 421| 11,597| 14,018] 1,687| 109 676| 2, 472] 16, 490 694 659| 17,184| 17,149 
1916...... 2, 382| 13, 166| 15, 548| 1, 805 125 810| 2,740| 18, 288 750 681| 19,038 18, 969 
1917...... 2, 709| 14, 457| 17, 166| 2, 012 181 855| 3,048, 20, 214 806 700| 21,020 20, 914 
1918...... 2, 688| 15, 180] 17, 868| 2,136| 226 775| 3, 137) 21, 005 837 701| 21,842| 21,706 
1919...... 2, 396| 12, 206| 14, 602| 2,270| 317 802} 3,389| 17,991 892 718| 18,883| 18,709 
1920...... 2, 437| 14, 899| 17, 336| 2,658 637 858| 4, 153] 21, 489 971 738| 22, 460 22, 227 
1921...... 2, 461| 10, 897| 13, 358| 2, 833 752 712| 4,297| 17, 655 908 620| 18, 563 18, 275 
1922...... 1, 487| 11,063| 12, 551| 3,345 764 820| 4,929| 17, 480| 1,024 643| 18,504 18, 123 
1923...... 539| 14, 792| 17, 331| 4,394 492| 1,083| 5,969| 23, 300| 1,136 685| 24, 436 23, 085 
1924... 2, 392| 12, 672| 15, 064] 4, 284 467| 1,228| 5,978| 21,042| 1,167 648| 22, 21, 690 
1925... 1, 681| 13, 625| 15, 306| 4,582} 371| 1,27 6, 231| 21, 537| 1,290 668) 22,827 2 205 
1926...... 2, 297| 15, 022| 17,319} 4, 625 362| 1,411| 6,398| 23, 717| 1,492 725 209 24, 445 
1927...... 2, 179| 13, 565| 15, 744] 5,407 350| 1,553| 7,310) 23, 054| 1,687 776| 24,741 23, 830 
1928...... 2, 049| 13, 120| 15, 169| 5, 409 479| 1,686| 7,574| 22, 743| 1,942 854| 24, 685 23. 597 
1929...... 008| 14, 017| 16,025| 6,044 474| 2,062| 8,540| 24,605, 1,929 816| 26,534 25, 421 
1930...... 1, 887| 12, 249] 14, 136| 5, 388 373| 2,089| 7,850| 21,956| 1, 856 752| 23,842 22, 738 
1931...... 1,622| 10,011| 11,633} 5,106} 284) 1,813| 7,203| 18,836, 1,721 668| 20,557| 19,504 
1932......| 1,356] 8,114| 9,470| 4,711| 268| 1,673| 6,652] 16,122) 1,900 713| 18,022| 16,835 
1933......| 1,348] 8,741| 10,089] 5,434| 191] 1,672) 7,297| 17,386| 1,931 711| 19,317] 18,097 
1934...... 1,555| 9,415| 10,970| 5,448] 213| 1,904| 7,565| 18,535] 1,896 698| 20,431| 19,233 
1935......1$1,419| 9, 756] 11,175| 5,980| 193) 2,060] 8,233| 19,408) 2,207 806| 21,615] 20,214 
1936 7....| © 1, 489] 11,373] 12,862} 6,591) 194| 2,231) 9,016) 21,878) 2, 256 812| 24,134, 22 


1 The unit heat values employed are: Anthracite, 13,600 B. t. u. per pound; bituminous coal, 13,1C0 
B. t. u. per pound; petroleum, 6,000,000 B. t. u. per barrel; natural gas, 1,075 B. t. u. per cubicfoot. Water 
power includesinstallations owned by manufacturing plants and mines, as well as Government and privately 
owned public utilities. The fuel equivalent of water power is calculated from the kilowatt-hours of power 

roduced wherever available, as is true of all public-utility plantssince1919. Otherwise the fuel equivalent 
s calculated from the reported horsepower of installed water wheels, assuming a capacity factor of 20 percent 
for manufactures and mines and of 40 percent for public utilities. 

2 Assuming 4 pounds per kilowatt-hour, which is the average in round numbers of central electric-station 
practice in 1913, the midpoint of the period shown. 

3 Assuming the average central-station practice for each of the years shown, which declined from about 7.05 
pounds per kilowatt-hour in 1899 to 1.44 pounds in 1936. 

* Based on the amount of coal displaced by gas as estimated by the gas companies at the time. 

5 Imports negligible. 

* Does not include an unknown amount of bootleg or stolen coal. If this were included, the energy for 
anthracite would beapproximately 1,528 trillion B. t. u. in 1935 and 1,598 trillion B. t. u. in 1936, and the total 
energy would be increased accordingly. 

! Preliminary. 


Table 9 compares the relative increase in the several sources of 
energy by means of index numbers in which production for the year 
1918 is represented by 100. Production of anthracite in 1936 was 
45 percent below 1918 (41 percent if bootleg coal is included). Pro- 
duction of bituminous coal was 25 percent below 1918. Production 
of domestic petroleum increased 209 percent over 1918, and natural 
gas iberensed: 188 percent. 

There was an increase of 170 percent in the amount of water power 
developed (represented by the constant fuel equivalent). 


COAL 809 
TABLE 9.—Relative rate of growth of coal, oil, and water power in the United States 


[The figures for the year 1918 are represented by the number 100, and the figures for all other years are ex- 
pressed as a percentage of the 1918 rate] 


—— M || ———— | ———— | —— || ——— e J| MÀ |.————— A | .————————— 


len E 17 diee 20 

De ceris 33 v ui E 34 

MM 48 —— 48 

Bmw 06 65 

GE 83 82 

EEN 00. 0 100. 0 100. 0 100. 0 100. 100. 0 

E 80 103 108 07 86 86 

MA 98 111 132 116 103 
1921...... 92 72 137 109 85 
1922...... 55 73 106 157 122 85 
1923...... 94 97 140 191 136 112 110 
1924...... 89 83 158 191 139 102 100 
1925...... 63 90 165 199 154 105 102 
1928...... 85 99 182 204 178 115 113 
1927...... 81 89 88 201 233 202 113 110 
1928...... 76 86 85 218 241 232 113 109 
1929...... 75 92 90 266 274 230 121 117 
1930...... 70 8l 79 270 250 222 109 105 
1931...... 60 66 65 ZA 230 206 94 90 
1932...... 50 53 53 216 212 227 83 78 
1933...... 50 57 56 205 229 231 87 83 
1934...... 58 62 61 246 241 221 94 89 
1935...... 3 53 64 63 266 262 264 93 
1936 *..... 3 55 75 72 288 287 270 110 105 

1 Not available. 


2 rens negligible. 
1 Z cit or bootleg anthracite were included, the index for 1935 would be 57 and that for 1936, 59. 


Table 10 gives the percentage composition of the total energy supply, 
on the alternative assumptions of water power at constant and at 
prevailing central-station equivalents in fuel. (See fig. 50.) On the 
assumption of constant equivalent, the proportion contributed by 
water power has increased from 1.8 percent in 1899 to 9.3 in 1936. On 
the assumption of prevailing central-station equivalent, it has remained 
substantially unchanged at between 3 and 4 percent. As already 
noted, the truth lies somewhere between the two assumptions. On 
either basis, water power furnishes a relatively small fraction of the 
total energy budget of the Nation, although, of course, a much larger 
fraction of the electric power produced by public utilities. 

Coal remained the largest source of energy in 1936, contributing 
53.3 percent with water power counted at constant fuel equivalent and 
56.7 percent with water power at prevailing central-station equivalent. 
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TABLE 10.—Percent of total B. t. u. equivalent contributed by the several mineral 
fuels and water power in the United States 


Petroleum (total 


Water 


crude) 


Water power counted at constant fuel equivalent of 4 1b. per kilowatt-hour 
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were included the proportion from anthracite would be 7.0 percent in 1935 and 6.6 in 1936 


3 Preliminary. 


2 If bootleg 
at constant and 7.5 in 1935 and 7.0 in 1936 at presailing water power equivalents. 
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FIGURE 50.—Percent of total B. t. u. equivalent contributed by the several sources of energy, counting 
water power at constant fuel equivalent, 1889-1936. 


If water power is counted at the prevailing fuel equivalent of central stations in each year, its proportion 
is 3.2 rons in 1899 and 3.6 percent in 1936, and the proportions of the other sources of energy are affected 
accordingly. 


FINAL BITUMINOUS STATISTICS FOR 1935 


Tables 11 to 47 give the final detailed statistics of bituminous mine 
operations in 1935. The subjects covered include production, number 
and size of mines, employment and length of WORSE CRY, equipment 
and methods of preparation, fuel economy, stocks, shipments by rail- 
roads and waterways, foreign trade, and world production. 

The data have been released for immediate use through the Weekly 
Coal Report as rapidly as the tabulations could be completed. A 
summary of all the major tables was issued in mimeographed form 
February 10, 1937 (Bituminous Coal Tables, 1935-36). 

Corresponding data regarding expenditures for supplies and mate- 
rials, colliery fuel, purchased electric power, salaries, and wages were 
collected by the Bureau of Mines in cooperation with the Census 
Bureau as a feature of the Census of Business for 1935. These data 
have been previously released in multigraphed statements by the 
Census Bureau and are brought together in permanent form in a 
report published by the Works Progress Administration under the 
title “Employment and Related Statistics of Mines and Quarries, 
1935—Part I, Bituminous Coal.” 
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(The definitions of these flelds are re E 


COAL 


PRODUCTION BY FIELDS 


TABLE 13.—Bituminous coal produced, number of mines active, men employed, days 
operated, and output per man per day in the several fields adopted by the United 
States Coal Commission, 1935 
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{ven in detail on pp. 2034-2052, part IV, of the report of the 
ted States Coal Commission] 


State 


Maryland-W est 
Virginia. 

West Virginia... 

Ohio-West Vir- 
p 


West Virginia... 

Kentucky-West 
Virginia. 

Kentucky - Vir- 


CM 


Tennessee....... 


Alabama........ 


General name of field 


Pittabureh ................... 
Conpellsville -200-.-- 
W estmoreland-Ligonier....... 
Freeport (thick and thin)..... 
Butler-Mercer................- 


Contrat KEE Ce West- 


Central Pennsylvania, Middle. 
Central Pennsylvania, East- 


Panhandle-Pittsburgh No. 8... 


Ponieroy....... eo cis 
Putnam County.............. 
Kenova..................--.-- 


Thacker (including Buchanan 
County, Virginia.) 


Tug River. .....----0--------- 
Pocahontas................... 


Winding Gulf................. 
New River.. 


Preston County............... 
Taylor County, Junior, Phil- 
ippi, and Gauley. 
Southwestern Virginia........ 
Clinch Valley................. 
Virginia “anthracite”......... 


Production 


(net tons) 


1935 


Average| Aver- 


100 
141 


33 
3 
14 


44 


ZN 
BE 


3 


33 833333838 


e to 


ER mom  »“00 
[9 CH — OO 
REFET 


KM 

Fa 

e 
H 


rhe 
- 


2, 708, 000 


14, 710, 000 
14, 530, 000 


404, 000 
439, 000 

1, 667, 000 
6, 496, 000 
6, 284, 000 
16, 622, 000 


8, 902, 000 
11, 517, 000 


SSI 


eo 
Sd Nm 


> PP AN pI WL GIGIN NO NO Gn da aa 
0-3] N 
NO 


SS £ SSt 


Grape ROWAN AR gë 
SSS SSES 


Richmond, Basin... ake A A PA BEE EE? 


Massillon-Palmyra-Lisbon.... 
Coshocton-Gosben...........- 
Cambridge.................... 
Crooksville..............-..... 
Hocking 


Hazard 


Western Kentucky............ 
Rockwood-Soddy............. 
Big Sear dues ei c eee E 

i 


Indiana. 1volzaeweeTerum ces 


3, 159, 000 
2, 835, 000 


2, 534. 000 
14, 775, 000 
979, 000 

1, 907. 000 
5, 185, 000 
2, 014, 000 


AORN PEO NGA GO G3, G2 C2 C2 re op GO 
ETA- TETA 


SERSSS ENERÍN 


816 MINERALS YEARBOOK, 1937 


TABLE 13.—Bituminous coal produced, number of mines active, men employed, days 
operated, and outpul per man per day in the several fields adopted by the United 
States Coal Commission, 1985—Continued 


[The definitions of these fields vie given in detail on pp. 2034-2052, part IV, of the report of the 


nited States Coal Commission] 
1935 
nites 
C ée Aver- 
Commis- State General name of field Num- EE 
sion ber | Production| Number| of | tons 
fleld of | (net tons) | _% | days | per 
number mines men mines man 
- operat- r 
ed y 
$2 |..... do........... Central Illinois................ 96 | 11,874,000 | 10,999 5. 98 
53 |..... do........... Belleville...................... 105 | 5,660,000 | 6,243 149| 6.07 
BA |..... 9 (1 osuere Murphysboro. ...............- 11 234, 000 210 144 7.73 
55 |..... e (e PO Southern Uitnots. -------- 163 | 17, 651, 000 16, 262 164 6. 61 
56 | Michigan....... Michigan....................- 20 628, 000 1, 467 158 2. 70 
57 | Arkansas........ Sebastian..................... 28 513, 000 1, 490 126 2. 74 
88 |..... do........... Excelsior-Logan............... 23 422, 000 1, 363 133 2. A 
59 |..... dg. o aevo kansas “anthracite”........ 14 198, 000 890 102 2. 18 
60 | Colorado........ Colorado '*domestic''..........| 167 | 2,608, 000 8, 953 173 3.81 
61 |..... dociles Trinidad... 3c seva ee nes us 953, 000 1, 522 157 3. 99 
62 |..... do... Northern Colorado............ 63 | 2,350,000 2, 678 195 4. 50 
63 | Iowa. ` Marion-Monroe-Polk. ........ 184 | 2,555, 000 5, 108 165 3. 03 
64 |..... [à |o AA Appanoose...................- 79 | 1,095,000 2, 930 158 2. 36 
65 | Kansas..........| Pittsburg..................... 115 | 2,470,000 2, 721 160 5. 69 
06 |..... d... Lightning e EE A AAA mr A xn ue 
67 |..... do..........- | MEAN ENDO DR MCN E 60 137, 000 076 128 1. 58 
68 |..... lees Leavenworth $................ 4 112, 000 652 268 . 64 
69 | Missouri........ Southern Missouri. ........... 87 | 2,780,000 2, 172 182 7.04 
(E eem dO. cu. Lafayette..................... 112 833, 000 3, 385 145 1.70 
71 eee do........... Grundy....................... o (à (‘) (d » 
72 |..... do........... PIO ia Ie DEL NE ( 4) 4) (t 4) 
73 | Montana........ Montana...................... 81| 2,759,000 1, 571 189 9. 30 
74 | New Mexico. . Kd y E EE E 18 623, 000 1, 163 180 2.97 
75 |... e APA Cerrillos and Carthage........ 7 124, 000 345 237 1.51 
76 |..... Lu (e IN ALON WEE 14 609, 000 781 165 4.71 
76-8 |..... Ounae TT EE 10 33, 000 66 216 | - 2.32 
77 | North Dakota..| Southern North Dakota....... 94 | 1,088, 000 869 178 7. 05 
78 |..... dO... Northern North Dakota...... 07 868, 000 496 8. 46 
79 | Oklahoma.......| McAlester Vein............... 15 162, 000 431 162 2.31 
80 |..... do...........| Oklahoma, Eastern........... 89 | 1,007,000 2, 720 116 3. 39 
81 | Texas........... Texas (bituminous)........... 4 36. 000 266 150 . 90 
82 |..... do...........| Texas (lignite) ................ 14 722, 000 526 190 7.22 
83 | Utah............ IE PP A AE 40 | 2,947, 000 2, 752 188 5. 70 
84 | Washington..... Kittitas County............... 13 628, 000 731 215 4. 00 
85 |..... do........... Pierce-King (bituminous)..... 17 391, 000 689 199 2. 85 
86 |..... do... Subbituminous........-----.- 26 540. 000 838 166 3. 88 
87 | Wyoming....... Wyoming..................-.- 68 | 5,177,000 8, 966 217 6. 00 
88 | South Dakota...| South Dakota................. 17 13, 000 55 2. 46 
89 | Oregon.......... Oregon. aa0nM0MMsMMMMM Q) (4) (8) (5 Q) 
90 | Californía....... California *&................... 10 17, 000 108 1.84 
91 | Nevada......... Tt DEE De cms cote RT. masc A A 
92 | North Carolina.| North Carolina. .............. (3) (3) (3) (3) OI 
Unclassifled.....|...............................- 6 127, 000 113 256 4.39 


—— | dM | M | —————— 


*6,315 |372, 373, 000 | 462, 403 179 4. 50 


! Northeastern Kentucky fleld includes McRoberts district. 

3 Hazard field includes Whitesburg district. 

3 Cahaba Group includes North Carolina (no. 92) to avold disclosure. 

! Leavenworth fleld, Kansas, includes Grundy field, Missouri (no. 71) and Platte fleld, Missouri (no. 72). 

3 California includes Arizona, Idaho, and Oregon. 

* Asin 1934, the 1935 figures of total number of mines are not comparable with years before 1934 in a number 
of States because of more complete Car bs of small trucking mines made possible by cooperation of the 
Divisional Code Authorities. See Minerals Yearbook, 1936, pp. 561-504. 


PRODUCTION, BY WEEKS AND MONTHS 


The following tables summarize the statistics of weekly and monthly 
KE of bituminous coal first published in the Bureau of Mines 
eekly Coal Reports. The figures are estimates based upon daily 
and weekly statements of cars of coal and beehive coke loaded by the 
principal railroads and of shipments over the Monongahela, Allegheny, 
Ohio, and Kanawha Rivers. "The estimates are revised afterward to 


COAL 817 


agree with the results of the annual statistical reports from the coal 
producers; therefore the figures given here differ slightly from the esti- 
mates originally issued in the weekly reports. 

For the method used in counting holidays see Coal in 1930, page 631. 


TABLE 14.—Estimated weekly production of bituminous coal in 1935 


? oe e * | co 
| Number | production : Number | production 
Week ended— Production of work- | per working || Week ended — Production of work- | per working 


(net tons) | ing days | day (net (net tons) | ing days | day (net 
tons) tons) 

—— ——— — Má—— C —— Mà AA ee O 
bio PN ERUNT ! 6, 035, 000 14.1 | 21,458,000 || July 13.........| 4,617,000 6 770, 000 
A SA 7, 908, 000 6 1,318,000 || July 20.........| 5,529, 000 6 922, 000 
AU IN nd 8, 010, 000 6 1, 335, 000 || July 27.........| 6,358, 000 6 1, 060, 000 
Ja. 20... oc 8, 512, 000 6 1, 419, 000 || Aug. 3......... 5, 374, 000 6 896, 000 
Fab. AI ias 8, 755, 000 6 1, 459, 000 || Aug. 10........ 4, 950, 000 6 825, 000 
EOD: MESES 8, 833, 000 6 1, 472, 000 BAUER. Meroe i 5, 605, 000 6 934, 000 
FOI esas 8, 790, 000 6 1, 465, 000 AUR. ` SE 6, 320, 000 6 1, 053, 000 
Feb. ae ase 8, 545, 000 5.9 1, 448, 000 || Aug. 31........ 7, 501, 000 6 1, 250, 000 
LIT" cé ANE 8, 979, 000 6 1, 497, 000 || Sept. 7......... 7, 019, 000 5 1, 404, 000 
Mar. d. ame 8, 782, 000 6 1, 464, 000 || Sept. 14 8, 480, 000 6 1, 413, 000 
M. IB. ln 8, 892, 000 6 1, 482, 000 || Sept. 21 | 7,804, 000 6 1, 301, 000 
|o. ee 9, 461, 000 6 1, 577, 000 Sept. 28 1, 715, 000 6 286, 000 
| (ge Uere 9, 696, 000 6 1,616,000 || Oct. A, 7, 104, 000 6 1, 184, 000 
"y. au AE 3, 809, 000 5.3 719, 000 || Oct. 12....... 8, 491, 000 6 1, 415, 000 
Apr. 13 WER 5, 573, 000 6 929, 000 || Oct. 19......... 8, 355, 800 6 1, 393, 000 
AUF. See 5, 980, 000 6 997, 000 || Oct. 26......... 8, 388, 000 6 1, 398, 000 
ADE A 4, 909, 000 6 818, 000 NOW. d, oat mia 7, 948, 000 6 1, 325, 000 
May 4.... 5, 023, 000 6 7,000 || Nov. 9 8, 063, 000 6 1, 344, 000 
May 11.. 5, 660, 000 6 943, 000 Now. Ae 7, 934, 000 5.5 1, 443, 000 
Muy 18... s 5, 872, 000 6 979, 000 || Nov. 23........ 8, 312, 000 6 1, 385, 000 
May 25........ 6, 397, 000 6 1, 066. 000 || Nov. 20... | 7, 575, 000 5 1, 515, 000 
AUD 1. coe ams 6, 799, 000 5.3 1, 283, 000 DOOS A 8, 482, 000 6 1, 414, 000 
UIN. Loo: 8, 718, 000 6 1, 453, 000 || Dec. 14........ | 8, 370, 000 6 1, 395, 000 
JODA T 9, 296, 000 6 1, 549. 000 || Dec. 21........ | 8, 586, 000 6 1, 431, 000 
June 22........| 4,798,000 6 800, 000 || Dec. 28..... ---| 6,966, 000 5 1, 393, 000 
June 29........ 6, 515, 000 6 1, 086, 000 || Jan. 4.......... | ! 3, 401, 000 12 2 1, 644, 000 

SUIS Ao oat 2, 579, 000 5 516, 000 a — 
| Total....[872, 373, 000 306. 1 1, 217, 000 

| 


1 Figures represent output and number of working days in that part of the week included in the calendar 
Meer’ aon aoe production for the week of Jan. 5, 1935, was 7,435,000 net tons; for the week of Jan. 4, 1936, 

,385,000 net tons. 
! Average daily production for the entire week and not for the working days in the calendar year shown. 
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LABOR STATISTICS 
MEN EMPLOYED 


The method of collecting employment statistics is explained in 
detail in Coal in 1929, pages 738 to 740. These statistics are believed 
to represent the most accurate returns obtainable under present con- 
ditions, both as to the records generally available in mine offices and 
e oe d allotted to the Bureau of Mines for collecting data. 

ee hg. 51. 

For a detailed explanation of the classification of mine employees 
see Coal in 1930, page 651. "Tables 11 &nd 44 show the number of 
men employed underground and on the surface, by States and coun- 
ties, during 1935. 

Bureau of Mines statistics of men employed purport to represent 
the average number on the rolls of mines active during the year on the 
days when the mine was in operation.? 

n computing the average number, the Bureau excludes pay periods 
when the mine was shut down and giving employment only to main- 
tenance men. Chiefly for this reason, the Bureau of Mines’ record of 
numbers employed shows a higher result than does the average num- 
ber of wage earners computed at the decennial Censuses of Mines and 
hie bos of 1909, 1919, and 1929, since the Census average includes 
the shut-down periods. "The differences between the two methods of 
computation are discussed at length in "Employment and Related 
Statistics of Mines and Quarries, 1935, part I, Bituminous Coal.” ° 

The Bureau's method 1s believed to give a more accurate measure 
of the working force of the coal industry. It is also necessary, how- 
ever, to take account of the time lost by the men on the rolls through 
intermittent operation. This is best done by recording separately the 
factor of mine operating time, as indicated by the average number of 
days worked. In 1935, the bituminous-coal mines operated an aver- 
age of 179 days. So mportant is the element of intermittent employ- 
ment in coal mining that it requires separate measurement, but to 
measure it in the factor of days worked as well as in the average number 
of men employed would be to count double. 

The two factors of average number of men employed when the mines 
are in operation and average number of days operated, taken together 
give the best available measure of employment EE in this 
industry. For 1935, this means that an average of 462,403 men was 
Spy &t bituminous-coal mines and that the mines operated 179 

&ys. 
DAYS OPERATED 


All statistics of days of mine operation issued by the Bureau of Mines 
represent weighted averages in which the operating time of each mine 
is weighted by the number of its employees. A number of States that 
collect statistics of mining, publish figures of days worked that are 


* A special case arises when mines operate under local share-the-work or staggering agreements and divide 
the available work among two or more groups of men who work alternately. A few rrines, chiefly in Illinois 
and Indiana, have followed this practice in recent years. Prior to 1935, some of these mines reported to the 
Bureau the average number of men working and others the total number on therolls. Beginning with 1935, 
special arrangements have been made to count only the number working. For the effects of this practice on 
the env ovment record in Illinois and Indiana, see footnotes to table 44. 

10 Published as Report E-3, Works Progress Administration National Research Project on Reemployment 
Opportunities and Recent Changes in Industrial Techniques. 
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simple averages of all mines reporting, without regard to size. Such 
an unweighted average is likely to be unduly depressed by the small 
mines, which generally operate es steadily than the larger, and hence 
tend to understate the amount of work available to the typical worker. 
In the interest of uniformity and accuracy it is urged that all such 
statistics should be weighted, and the method used by the Bureau is 
recommended as the simplest and most accurate. 


MAN-DAYS OF LABOR 


Tables 11 and 44 give the best record available of the man-days of 
labor performed in 1935. A small proportion of bituminous-mine 
operators keep an accurate record of the man-days or man-hours 
worked, which is utilized by the Bureau wherever reported. The 
great majority of the mines, however, indicate that they keep no such 
record. In that case, the man-days are calculated by the Bureau by 
multiplying the number employed underground and on the surface by 
the number of days operated by the mine and tipple, respectively. 
Although the computations of man-days are made mine by mine, the 
resulting product 1s necessarily an approximation and is subject. to a 
considerable margin of error. 

Until the American coal industry arranges to keep an accurate record 
of man-days or man-hours worked, all computations of accident rates, 
daily earnings, and output per man will remain subject to material 

ualifications. In the meantime, the computed product of men times 
ays remains the only comprehensive measurement available. 


LENGTH OF WORKING DAY 


The following tables summarize the replies of mine operators to the 
question, “Number of hours operated per shift." 

The reports of more than 7 hours in 1935 consist partly of (1) cases 
where the operator has included time when the men are entering or 
leaving the mine, (2) cases where the operator has reported the time 
of certain occupations that work longer than other employees, as in 
stripping overburden, or (3) cases where work is staggered and two 
crews of men overlap. There were, however, a number of mines in 
1935 where the established day was 8 hours. Most of these, as shown 
by the table, were very small. Numerous mines, especially the smaller 
ones, failed to answer the question. 

Among the mines replying to the inquiry, it was found that 97.8 
percent of the men employed were in 7-hour mines and that the 
weighted average working shift was 7 hours. 

he established working day does not of itself measure the length of 
time that men actually work or the time that they are underground, 
because of the possibility of overtime, because the mine may some- 
times shut down before the full day is over, because the miner may go 
home before the mine stops, and because he spends & considerable 
time in going to and from his place of work underground. As inter- 
preted in the wage agreements, the 7-hour day means 7 hours of labor 
at the usual working place, exclusive of any time for lunch and 
exclusive of the time spent in going from the entrance of the mine to 
the working place and back again. (See Coal in 1930, p. 656.) 
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TABLE 17.—Number of bituminous-coal mines in the United States having estab- 
lished working shift of certatn length and number of men employed therein, in 
1936 


Not reporting, 
7 hours 8 hours 9 hours and allothers! Total 
State A AA, E 
Mines| Men ¡Mines| Men |Mines| Men |Mines| Men |Mines| Men 
Alabama............... 140 | 17,873 3 JN EK, A 21 993 164 | 18,906 
NOS EEN, O A 3 O VE 1 2 95 
Arizona, California, 

Idaho, and Oregon... 3 65 1 A D 8 35 12 103 
Arkansas...............- 56 3, 691 |.......].......- A ERA 9 52 65 3, 743 
Colorado..............- 158 7, 502 36 307 |....0.-|--.---- 69 844 263 8, 153 
Georgia and North 

Carolina............. 1 a A AO GE HE 1 18 2 109 

MOS isen rez 401 | 41,212 66 620 1 10 254 | 1,906 722 | 43,748 
Indiana................ 148 | 10,879 12 H8 BE, anis 28 855 188 | 11,347 

Lt EE EEN 196 , 405 25 202 6 41 365 263 8, 038 
Kansas................. 50 2, 346 20 18 A D 107 | 1,356 177 8, 896 
Kentucky: 

Eastern............ 211 | 35231 25 847 8 872 74 | 4,178 313 | 40, 628 
Western............ 02 9, 397 11 110 1 2 108 | 2,202 182 11, 711 
Maryland.............. 81 2, 834 7 58 1 2 25 68 114 2, 962 
Michigan.............. 16 1, 195 1 20l A DEE 3 21 20 1, 467 

Tissouri. .............. 48 2, 711 50 | 1,185 3 16 100 1, 798 201 5, 710 
Montana............... 42 1, 334 18 172 2 7 19 58 81 1, 571 
New Mexico........... 30 246 9 OF D EE 10 52 49 2, 355 
North Dakota.......... 11 173 44 501 6 20 100 671 161 1, 365 
OHIO. eas coe eelcace 355 28, 221 139 1, 069 3 14 237 2, 220 734 29, 524 
Oklahommn.............. 72 2, 872 7 160 1 12 2A 107 104 8,151 
Pennsylvania.......... 1, 067 | 120,575 75 677 2 149 221 | 2,708 | 1,365 | 124, 109 
South Dakota..........|.......]---.....- 1 E A HEH 16 51 17 55 
Tennessee.............. 71 5, 484 6 805 |... sss le ers 27 | 1,242 104 7, 531 
dE PRU cece eee 1 12 290 3 204 2 18 792 

(Besse EE 33 2, 720 1 P AAA BEEN 6 16 40 2, 752 
Virginla................ 70 | 12,653 4 MA E, A 8 46 82 | 13,043 
Washington............ 44 2,09. A PA E isa ia 12 224 66 2, 258 
West Virginia.......... 640 | 107, 139 23 208 | EE, EEN 83 | 1,878 746 | 109, 315 
W yoming.............. 40 3, 705 11 (WEE UE 17 63 68 3, 966 

Total. ........... 4,047 | 429, 666 610 | 8,605 27 904 | 1,631 | 23,228 | 6,315 | 462, 403 


1 Includes a few small mines where the day was more than 9 or less than 7 hours or was irregular, or where 
it was changed during the year. 


The trend in the length of the working day over the last 32 years is 
summarized in table 18. As noted, these figures represent the oper- 
ator's statement of the nominal operating ins for the mine. They 
do not purport to represent the time actually worked by the men. 
On the one hand, they make no allowance for cases where tonnage 
or piece workers leave early. On the other hand, they make no 
allowance for cases where tonnage men continue at work after the 
mine as & whole is shut down, or go into the mine to work on days 
when the tipple is idle. Such work beyond the established hours 
became more frequent in the unorganized areas during the years prior 
to the N. R. A. code and may have had a material effect in increasing 
the average hours actually worked, especially in the period 1930 to 
1932. "This would also affect the calculated output per man per day. 
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TABLE 18.— Percentage of men employed in bituminous-coal mines that had estab- 
lished working days of 7, 8, 9, and 10 hours, 1903-85 1 


Percent of total employees in— 


Weighted 
Year average 
7-hour 8-hour 9-hour 10-hour das o ) 
mines mines mines mines y \nour3 
Le SE, a SE 56.4 17.1 26.5 8.7 
It EE EE, MN M 62.1 13. 8 24.1 8.6 
P UE, EE 61.1 13. 6 25.3 8. 6 
1000. circles oats Voteuceeceu AI 63.0 13. 5 23.5 8.6 
TOO ER AE EE EE 64.0 11. 6 24.4 8.6 
D P eU M aie 63. 5 11.1 25. 4 8.6 
101052 uc s us II A PAIS 62.1 11.3 26. 6 8.6 
A E E EE 62.9 10.9 20.2 8.6 
Up EE, MOINES 61.6 11. 5 26. 9 8.6 
AAA A ls camara iru 61.9 15. 2 22.9 8.6 
O A A A PEA 60. 7 15.4 23.9 8.6 
AA SOEUR E Ee 59.6 17.0 23.4 8.6 
A E a sut rco EE 58.6 17.4 24.0 8.6 
IOl A oes eres Leese sehen cout oe 79. 0 12.6 8.4 8.3 
LTE EE, ie ses m an 90. 6 6.7 2.7 8.12 
Dro ke See EE, GE 95.5 3.5 1.0 8. 06 
JOM) A A II ls AA 97.1 2.0 .9 R. 04 
ji^. EE AIR A A HIERHER 96. 6 2.9 .5 8. 04 
rv EE E ea er RE 95. 1 4.0 .9 8. 06 
10 d ceat A EM lc suc sli etch Ried 94. 7 4.2 1.1 8. 06 
Ur Kl EE, EPM 93. 7 5.1 1.2 8.08 
LEE EE, KEE 93. 5 5.4 1.1 8. 08 
DOG ote A AA 93. 7 5.5 .8 8. 07 
porc creep Menit 93. 4 5.6 1.0 8. 08 
1928: EE E A EEN 93. 1 0.1 .8 8. 08 
ES DM A GE 92. 5 6.7 .8 8. 08 
T0303. ooo EE EE EE, A 92. 4 6.6 1.0 8. 09 
OB E A EE 93. 0 6.1 .9 8. 08 
EI CERE PEE SOR MOST, RENDERE 91.0 6.2 1.9 8.10 
1933: 
Before Oct. EE EE 02. 6 4.9 2.5 8. 10 
Biel e EE, naue tat exces 99. 8 .1 .1 8. 00 
Beien o A VE 94. 4 3.7 1.9 8. 07 
Beltore Apr E iros 99. 8 e a) 8. 00 
After Apr. EE 97.3 2.6 .1 4) 7. 03 
Average for year 5......... ll ssl. 73.0 26.9 . 1 d 7.21 
A A 97.8 2.0 o2 4 7.02 


1 Calculated on basis of total number of men in mines definitely reported as having 7-, 8-, 9-, or 10-hour 
day. A small number of mines that work more than 10 hours or less than 7 hours (8 prior to Apr. 1, 1934) 
have been excluded, as have also all mines for which thereports were defective. Data not available for 1909. 


2 Data as reported for 1933 ‘‘after Oct. 2.” 

3 Data as reported for December 1934. 

! Less than 0.05 of 1 percent. 

$ In computing the average for the year the percentages for ‘“‘before Apr. 1” have been weighted by 3 
months and percents ''after Apr. 1" by 9 months. 
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UNDERCUTTING MACHINES 


TABLE 20.—Number of coal-cutting machines in bituminous-coal mines, average 
output per machine, and percent of total product of underground mines cut by 
machines, by States, in 1985 


Number of coal-cutting machines Percent 
In use of total 
| Average | product of 
State output per under- 


x machine ground 
Permis- ATbothors Total (net tons) mines 


sible" cut by 

machines 
Alabama... 2.2: - sm e cre 108 230 338 18, 569 74.1 
AFIKADnSRS ins Eed 65 71 136 6,166 76.3 
Colorado......................-..-- eese s 137 246 383 10, 453 67.8 
Ree MA A EE 362 900 1, 262 25, 498 86. 7 
E EE 90 224 314 28, 49-4 90.1 
e EE 54 38 02 13, 385 36. 1 
Mc P coe See 19 15 34 6, 765 24.3 
KSE tee eelere 506 920 1, 432 26, 745 94. 0 
E a AT EE 19 20 9 13, 099 30.4 
A eene Beete, 19 38 57 10, 619 98. 7 
EE BEER 43 59 102 8, 467 66. 7 
Akontang, aa 15 53 21, 940 92.5 
New Menxico..................-.... eee 27 16 43 27.4 
North Dakota 2. lll lll lll IS 9 27 19, 956 65.8 
OMG Jose tec ees nd ete P oss a bess ce 379 602 981 18, 727 96. 2 
DEIA OMA: te ds 69 45 114 6, 406 728.6 
Pennsylvania.......................-.....- 2, 274 1, 151 3, 425 19, 992 75.3 
(JeF NO a. cll c ees cae a eee 30 92 1 ; 68.7 
¡e EE 39 83 122 21, 345 88. 4 
bd inr 20 PCR CNN IRR 80 158 238 86, 466 89.8 
Washington. EE 27 5 32 14, 317 29.4 
West Vurgeinig 2-2 222 1, 065 1, 106 2, 261 40, 247 91.8 
Menn Loa da 58 198 256 18, 450 93.9 
Other Btateg 2 2l Lc lc eser 2 1 3 1, 031 21.8 
dd EES 5, 505 6, 376 11, 881 24, 717 81.2 


! Probably includes some ''permissible" machines not so specified by the operators. 
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TABLE 22.—Summary of operations of power strip pits proper in the bituminous- 
coal fields, by States, in 1985 


ber of nined b; 
ro mined by 
Btate strip stripping ! 

pits | Steam |Electric (net tons) 


Power strip pius proper: 
Alabama. ........... b IU Luces a Redes 80,752 | $2.11 
Illinois... A 47 9 56 7, 384, 038 L 44 
PHONE: 52 81 Y 6, 517, 884 1. 39 
Iowa................. 23 2 9 234, 891 2. 41 
AP ERE 85 20 10 1, 723, 182 1.75 
Missourl............. 27 17 15 2, 348, 496 1. 70 
Montana............ | errem. 2 1, 142, 319 1. 28 
North Dakota....... 19 9 6 1, 106, 587 L 18 
blo: esas ee: 33 37 4 2, 028, 138 L 44 
Oklahoma. .......... 7 1. 66 
Pennsylvania........ 7 1. 54 
ther States 3........- 6 LU 


E m 
8 5*5 


Mine combining strip- 
ing an and underground 

Fiet ds in same opera- 
tion €... cocos 281, 721 


Grend total........ 23, 647, 202 1. 49 


1 Exclusive of coal produced by underground mining in the same operation. 

? Items in these columns include underground mining conducted in the same operation. 

3 Includes Arkansas, Colorado, Michigan, South Dakota, Texas, and Wyoming. 

* Includes operations in Alabama, Arkansas, Kentucky, Montana, North Dakota, Ohio, Ion AM 
and Wyoming, in which the output was obtained by both methods. In addition to the 281,721 tons 
duced bys stripping, this group of 16 mines obtained 541,153 tons by underground methods, its total pro o 
tion by both methods being 822,874 tons. 


LOADING MACHINES AND CONVEYORS, WITH SALES IN 1936 


Mechanical loading in 1935.—The figures of mechanical loading refer 
to all mechanical davices designed to reduce the labor of hand shovel- 
ing into mine cars. The data for 1935 are based upon complete 
Ace courteously furnished by coal operators to the Bureau of 

es 


11 The Bureau appreciates the cooperat on of the manufacturers of loading equipment and of the eyes Ad 


vania e kaler of Mines, the Illinois Department of Mines and Minerals, the State coal-mine 
of Wyoming, and Jonas Waffe of Indiana in furnishing information used in the compilation. 


COAL 831 
TABLE 23.— Tonnage of bituminous coal loaded mechanically underground in 1986 


Net tons Percent 


Loaded by machine: l 
Mobile loading machines...................... Lc Lec LLL LL LLL cce aee ee ese 24, 675, 248 


86.9 
Scraper IOBdGIS ucro cos Ee 1, 118, 201 3.9 
Conveyors equipped with duckbills and other self-loading devices. .......... 2, 594, 564 9.2 
Total loaded by machine.........................- 2 LLL LL cll L Lc e ce... 28, 388, 013 100. 0 
Handled by conveyors: 
Conveyors equipped with duckbills and other self-loadIng devices. .......... 2, 594, 564 12.1 
Pit-car loaders A E A A A Saa ri 11, 098, 466 . 51.9 
Other hand-loaded conveyors..................... c LLL LLL ll Ll LL LLL lel... 7, 690, 745 36. 0 
Total handled by eonvegorg - Llc eee eee nee 21, 383, 775 100. 0 
Recapitulation, less duplications: 
Mobile loading machines................-..-.. cc ce cea ccc eec ee ee ee ce eres 24, 675, 248 52.3 
ua WEE EEN 1, 118, 201 24 
Pit-car loaders... oo seen Sek cous ee QURE NEIN CUP: 11, 098, 466 23. 5 
Other conveyors, including conveyors equipped with duckbills and other self- 
loading-davices oc cce A AA 10, 285, 309 21.8 
Grand total loaded mechanicallyY 2 LLL lc 47, 177, 224 100. 0 


TABLE 24.— Comparative change in tonnage loaded by principal types of machines, 
1984-35 


Increase (+) or decrease (—), 
1935 


1934 net tons | 1935 net tons 


Net tons Percent 
Mobile loading machines......................- 20, 749, 534 24, 675, 248 | -+3, 925, 714 +18. 9 
Scraper Jonderg. 2. LLL Lll lll. 1, 004, 480 1, 118, 201 +113, 721 +11.3 
Duckbills and other self-loading conveyors. .... 2, 052, 046 2, 594, 564 4-512, 518 +24.6 
Total loaded by machines................ . 28, 836, 060 28, 388,013 | -+4, 551, 953 +19. 1 
Pit-car loaderS LL lll eee ee 11, 088, 919 11, 098, 466 +9, 547 +.1 
Other hand-loaded conveyors. ................. 6, 507, 756 7,690, 745 | +1, 182, 989 +18 2 
Grand totali hcl ec ci dae 41, 432, 735 47, 177, 224 +5, 744, 489 +13.9 


TABLE 25.—Percent of total bituminous c Pannag output mechanically loaded, 
1933-8 


[Figures show proportion of the total production from underground mines that was loaded by machine or 
handled on pit-car loaders and other hand-loaded conveyors] 


Change (in 
State 1933 1934 1935 points) 1935 
over 1934 
M VODnIHP ele ope 75. 8 84.1 89.8 +5.7 
Ii Eeer taie 79. 5 79.1 80. 1 +1.0 
TAINS is er ee su deudas 48.6 61.4 62.5 +11 
NN 2 ec et oe ae E 53.9 52.6 55.3 F2. 7 
¡0 EE ENEE EE 20. 6 24.9 30. 5 +5.6 
A WEE 19. 4 24. 6 27.6 +3. 0 
REENEN 17.0 25.1 26. 6 +1.5 
STOT EE 16. 0 11.8 15.4 +3.6 
ONO EE 5.5 5.8 7.8 +2.0 
Pennsylvünia...... o lla. aeree cree dS are 8.5 7.3 7.1 —.2 
ET lei EE 4.6 4.1 6.7 +2.6 
o A EE () . (!) 5.6 (1) 

Welle EE 1.4 1. 3 3.3 +2.0 
West VIERA una rca cata e .8 1.4 2.1 +.7 
Kentucky e ca 2.2 1.9 1.3 —.6 
United States. ................-.. l.l... 12. 0 12.2 13. 5 +1.3 


1 Concealed to avoid disclosing results of individual operations. 
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Sales of mechanical loading equipment in 1936.—The trend of mecha- 
nization in 1936 is indicated by the manufacturers’ sales of equipment 
made during the year. Tables 28 and 29 show the number of loading 
devices in use in 1935 and the number of new machines shipped into 
various geographical areas in 1936. Further details are given in the 
chapter on Progress in Mine Mechanization. 


TABLE 28.—Number of mobile loaders and scrapers sold in 1986 compared with the 
number tn actual use in 1935, by regions 


Mobile loaders Scrapers 


In use in Sales in In use in Sales in 
1935 1936 1935 1936 


AEN EA 


Northern Appalachian States: 
Pennsylvania—central.................. 2 fee eee 


- e mm em mom o omo o om oo omo o mm mm e e e eem mm e e mm mm mm mm mm ms mm mm mm mm mm ge mm ep e ep e e e e o o o ele e a em e eo ee e 


27 
West Virrinia—northern.................-.-....... 6 
West Virginia—southern, and Virginia............. 33 
MIAUDBING: coi aia 
Kentucky AAA 8 
NN EE 


Trans-Mississippi States: Colorado, Montana, New 
Morico, Oklahoma, Utah, and W yoming............. 100 15 32 6 


Total bituminous. ._.....-...----.-2-.- 22-2 eee 657 344 78 19 


1 Includes sales in east and west Kentucky. 


TABLE 29.—Number of conveyors sold in 1936 compared with the number in actual 
use 1n 1935, by regions} 


Conveyors 
in use in 
1935 3 


Northern Appalachian States: 
Pennsylvania—central, and Maryland......... EE 
SE E eg eh EE 


ze mmm sms mes momo oo o eem og e zm o mA A m wm gege m ege ee eeg ses les egeeeee ee mees 


A ee E 


'Trans-Mississippi States: Arkansas, Colorado, Iowa, Missouri, Montana, 
Oklahoma, Utah, Washington, and Weomlnpg. 


Total DILGIIDOUS a ad 


1 The figures of number in use in 1935 are not exactly comparable with the number sold In 1936 because of 
uncertainties in defining what constitutes a conveyor. The comparison, however, will serve to indicate 
which regions have made the largest proportionate increases. 

? Includes hand-loaded conveyors and conveyors equipped with duckbills or other self-loading heads. 

3 East Kentucky only ín 1935. 

1 Includes a small number sold for use in western Kentucky. 


MECHANICAL CLEANING 


Data on mechanical cleaning of coal are given in tables 30 to 35, 
inclusive. The figures are based on reports furnished by coal oper- 
ators. (See fig. 52.) The manufacturers of cleaning equipment have 
also cooperated. For a review of the growth of mechanical cleaning 
the reader is referred to Statistica] Analysis of the Progress in Mechan- 
ical Cleaning of Bituminous Coal from 1927 to 1934, by L. N. Plein, 
Economic Paper 18, Bureau of Mines, 25 pages. 
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TABLE 30.—Bituminous coal mechanically cleaned by wet and pneumatic methods, 
1984—35, 1n net tons of clean coal 


Increase (4-) or decrease 
1935 


1934 1935 
Net tons Percent 
By wet methods: 
AtLtUbeuines lll lll... 27, 555, 730 31, 006, 643 | +3, 450, 913 +12. 5 
At central washeries operated by consumers 3, 972, 845 5, 849,845 | -F1,877, 000 +47.2 
Total eet... 31, 528, 575 36, 856, 488 +5, 327, 913 +16.9 
By pneumatic methods........................ 8, 297, 084 8, 504, 533 +206, 549 +2.5 
Grand total EE 39, 826, 559 45, 361,021 | +5, 534, 462 +13.9 


TABLE 31.—Classification by types of equipment used in cleaning bituminous coal, 
1934-35 


[Coal cleaned at central washeries operated by consumers in Colorado and Pennsylvantla is included] 


Net tons of clean coa] | Increase (+) or decrease | Percent cleaned by 


(—), 1935 each type 
1934 1935 Net tons Percent 1934 1935 
Wet methods: 
AA A 1 14,012,058 | 15,735,039 | +1,722, 981 +12. 3 1 35. 2 34.7 
Concentrating tables1_...... 1,116,154 | 1,117,789 +1, 635 +. 1 2.8 2.5 
Jigs in combination with 
concentrating tables 2_..... 11,227,413 | 1,549, 422 +322, 009 +26. 2 13.1 4 
Launders and upward-cur- 
rent classiflers.. .......... 15, 167,450 | 18, 454, 238 | -1-3, 288, 788 --21. 7 38.1 E 
Unspecifled................. 5, 500 Kuer —5, 500 |.......... UE E 
Total wet................. 31, 528, 575 | 36, 856, 488 | -+5, 327,913 +16.9 79. 2 81.3 
Pneumatic methods. ........... 8, 297, 084 | 8, 504, 533 +206, 549 +2.5 20. 8 18. 7 
Grand total............... 39, 826, 559 | 45,361,021 | +5, 534, 462 +13.9 100. 0 100. 0 


1 Information obtained in 1935 indicated that 1 of the plants classed as using Jigs only in 1934 was actually 
using jigs in combination with concentrating tables. The figures for 1934 have been revised accordingly. 

2 A more representative figure for the use of wet tables is indicated by combining the totals for concen- 
trating tables with the total for jigs in combination with concentrating tables. This shows a net gain of 
323,644 tons (13.8 percent) for 1935. 


TABLE 32.— Total production of all coal at mines with cleaning planis, 1934-36, 
in nel tons 
[Does not include any estimate for mines that may ship to consumer-operated plants) 


Increase (+) or decrease 
l 


(—) , 
1934 1935 
Net tons Percent 
Wet methods: 

DT AUDERET HM EO ONSE ERN 1 29, 820, 788 84,892,156 | -+5, 071, 368 +17.0 
Concentrating tables......................- 1, 868, 541 1, 490, 635 — 377, 906 —20. 2 

Jigs in combination with concentrating 
tä bles- EE t 1, 532, 938 1,771,351 +238, 413 +15.6 
Launders and upward-current classiflers...| 31,440, 627 37, 768,410 | -+6, 327, 783 +20. 1 
Unspecifled.......................... un 33.853 EE —33, 853 |............—. 
Total wet... uic lll etica 64, 696,-747 75, 922, 552 | +11, 225, 805 +17.4 
Pneumatic methods...........-...-...------.-- 20, 080, 018 24, 030, 553 +3, 950, 535 +19.7 
Grand total.............................- 84, 776, 765 99, 953, 105 | +15, 176, 340 +17.9 
Less duplication’... 0.2 ee 8, 467, 603 12, 786, 859 +4, 319, 256 +51.0 
Net E BEE 76, 309, 162 87, 166, 246 | +10, 857, 084 +14. 2 
United States production of bituminous coal...| 359, 368,022 | 372,373, 122 | -++13, 005, 100 +3.6 
Percent produced at mines with cleaning plants. 21.2 A4 E, DE Ge 


1 Bee table 31, footnote 1. 
! Mines using both wet and pneumatic methods. 
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TABLE 33.—Cleaning plants, classified by types, $n actual operation, 1984-3865 


Concentrating tables ........-..2022 2-22 c lll lc ele ccce ee eee eee 10 9 
Jigs in combination with concentrating tables. ..............--. l2 l.l lll... 113 15 
Launders and upward-current classiflers.................. LLL Lc Ll e c lll. 86 93 
WEE T roce 
"Total EEN 239 255 
Pnoumatic types: ee 53 66 
Total; all CY POS E 292 320 
Number of plants using both wet and pneumatic types.......................... 24 32 
1 Bee table 31, footnote 1. 


TABLE 34.— Bituminous coal mechanically cleaned by wet and pneumatic methods, 
by States, 1984-85 


[Coal cleaned at central washeries operated by consumers in Colorado and Pennsylvania is included] 


Percent of State 
output mechani- 


Clean coal in net tons | crease Cor ape 


cally cleaned 
State » 
1934 1935 
Alabama... ldem RA — 309, 619 —4.3 78.2 80. 4 
Colorado... ---- -2-2-2-2 +75, 579 +18. 1 8.0 8.3 
o Zeg +1, 958, 540 -+163. 8 2.9 7.1 
Indiana A SES +155, 901 +13. 8 7.6 8.2 
Kansas and Missouri ............. +355, 863 +43. 7 13.9 18.5 
Kentuüucky......... 2. az c cue ec +42, 833 -+13.9 .8 .9 
Michigan and Ohio............... — 109, 108 —8.7 5.9 5.3 
Pennsylvania....................- +2, 192, 374 +14. 0 17.4 19.5 
TenNNesse8-oooccoommcmmconconcaro. —413 —.1 8.3 8.3 
Virginii AA — 128, 262 —2A.5 5.5 4.0 
Washington.............-.-.----- 400, 336 614, 771 +214, 435 +53. 6 28.9 39. 4 
West Virginia.............-......- 10, 486, 956 | 11, 613, 813 +1, 126, 857 +10.7 10. 7 11.7 
Other States !..........-.......... 155, 357 112, 839 42 G18) AAA EEN Ge 
Total ic os 39, 826, 559 | 45,361,021 | +5, 534, 462 +13. 9 11.1 12.2 


1 For 1934 includes Arkansas, Maryland, Montana, New Mexico, and Oklahoma. For 1935 includes 
Arkansas, Maryland, Montana, and New Mexico. 


TABLE 35.— Method of mining at mines served by cleaning plants 


1934 1935 Increase, 1935 
Net tons Net tons Percent 
Mined from strip pits. .......... Llc ll lc Lll... 7, 127, 710 9, 314, 425 2, 186, 715 30.7 
Mechanically loaded underground................. 10, 128, 745 15, 065, 777 4, 937, 032 48.7 
Hand loaded underground. .........--..----------- 59, 052, 707 62, 786, 044 3, 733, 337 6.3 
Total. iun ee iat ee oss 76, 309, 162 87, 166, 246 10, 857, 064 14.2 


FIGURE 52.— Tonnage of bituminous coal mechanically cleaned, 1906-35. 
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TABLE 36.—Indicators of the effect of fuel economy on consumption of coal per unit 


of performance since the World War 


Pounds 
Steam railroads: 
Pounds per 1,000 gross ton-miles freight service: 
Average, 1919-20..... 0000 ct ees eae stem ages ENEE 170 
REES 120 
Pounds per passenger-train car-mile: 
AVverape, 1010-20... EE 18. 5 
PLA EE EE 15. 5 
Electric-public-utility power plants: 
Pounds per kilowatt-hour, 1919..............2... lc cle cll LL e llle c ee esee eee 3.2 
Pounds per kilowatt-hour, 1935..........-.- 22.222 ll ll ll lll lll cl cec esses al 1. 5 
Iron and steel—pounds coking coal per ton of pig: ! 5 
LB EE ,577 
1010 i. ls cle A EE 2, 838 


Coke manufacture: Savings of heat values through recovery of gas, tar, light oils, 
and breeze by extension of byproduct in place of beehive coking, 1913-35, ex- 
pressed as percent of coal used for all coke in 1935 3. el 


20. 0 


1 Includes only savings through higher yields of merchantable coke per ton of coal charged and lower 
consumption of coke per ton of iron. Excludes economies through recovery of byproducts, which are 


treated in next item. 


1 These byproducts are used in part for boiler fuel, in part for metallurgical purposes, in part for domestic 


heating and cooking, and to a small extent for automotive fuel. 
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FIGURE 53.—Trends in fuel efficiency in the United States, T 36. 


STOCES OF COAL HELD BY CONSUMERS 


TABLE 37.—Stocks of bituminous coal in hands o commercial consumers and 
of anthracite and bituminous coal in retail s' yards tn 1936 
Day's supply at current rate of consumption on date of stock taking 
Totals 
Date X Sec B Retail Retail 

a nous e 
mated [product] uel [ids | paa” Eutr SEA 

ne ns COK® D u 08 r an 
Jan. 1.......... 34, 476, 000 49 x 30 70 e3 27 22 32 36 
Feb. 1.........- 32, 045, 000 38 21 24 63 60 19 21 26 24 
Mar. 1.........| 32, 197, 000 35 23 23 50 61 19 74 26 23 
Apr. | ese 38, 543, 000 42 42 34 73 75 26 39 37 24 
ay 1.........| 36, 249, 000 44 41 35 71 77 31 32 38 P7] 
June 1.......... 35, 541, 000 43 46 38 72 80 47 35 43 36 
July 1......... 41, 127, 000 51 56 47 88 81 64 45 52 44 
Aug. 1 ..| 40, 772, 000 55 51 47 96 78 78 47 55 54 
Sept. 1 -| 40, 378, 000 54 44 45 93 71 65 41 51 72 
Oct. 1.......... 40, 904, 000 50 43 47 90 70 44 32 45 60 
Nov. 1.. -| 39, 553, 000 42 33 38 86 61 43 27 39 62 
| EN 39, 911, 000 41 30 37 80 63 41 26 38 64 
Dec. 31......... 37, 017, 000 36 26 32 75 60 23 23 30 35 


BITUMINOUS COAL LOADED FOR SHIPMENT BY INDIVIDUAL 
RAILROADS AND WATERWAYS 


The table shows the quantity so originated on each railroad and 
waterway, as reported by mine operators in answer to the following 
inquiry: 

or waterways on which product was first loaded for shipment: 
Name of road or waterway ........---.-------..---------------------- 


(Give shipments over each road seperately) Tons 


As these statistics include nonrevenue railroad fuel they may differ 
from statistics compiled by the railroad companies, which often show 
only revenue freight and include coal received from connecting lines 
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or coal shipped off the Lake docks, as well as that originating at 
mines on the lines reporting. 

Where the road serving the district is a subsidiary of a larger road 
some operators may report their coal as loaded on the subsidiary 
and others as loaded on the parent system (a few subsidiaries have 
been consolidated under the name of the parent road). 

In general, the figures are given under the name reported by the 
operator; and the Bureau of Mines does not attempt to combine them 
under the name of the larger system, believing th&t such combina- 
tion can best be made by those using the figures, as they are probably 
familiar with coal-traffic problems. If such combination is made, the 
total will usually be found to check reasonably well with the statistics 
issued by railroads that keep records of total coal originated. 


TABLE 38.—Bituminous coal loaded for shipment in 1985 by individual railroads and 
waterways, as reported by operators, in net tons 


Quantity 
Route State — 
o or 
By Btate route 
RAILBOADS 
Alabama Central. Lc ccc ces ee cec ese eer ee Alabama.............. 19, 439 19, 439 
Alabama Great Southern. ................... Lecce eL]... dO. edle ecu 125, 758 125, 758 
BINS EE Alaska................ 112, 260 112, 260 
Algers, Winslow & Western......................------ IA Quom LE 1, oe en 1, 494, 652 
inols...............- í 
Alton_...--------2------ +--+ +e een ence een e eeu n ee eee Missourl.............. 60, 032 } 798, 086 
Artemuos-Jeltten. 20222 Kentucky............. 857, 727 357, 727 
Colorado.............. 131, 072 
Illinois................ 717, 049 
Atchison, Topeka & Santa Fe......................... Kansas................ 560, 221 2, 589, 405 
Missouri. ............. 190, 324 
New Mexico.......... 990, 139 
Ilinols...............- 483, 358 
Nod RUOTE VERE 454, 814 
aryland............. 42, 474 
Baltimore & Ohilo.........................-..... eee Ono 8, 275, 552 23, 722, 721 
Pennsylvania. ........ 9, 483, 378 
West Virginia......... 9, 983, 145 
Bessemer & Lake Erie. ................................ Pennsylvania. ........ 2, 942, 892 2, 942, 892 
Buffalo Creek de Gauley............................L.. West Virginia......... 614, 205 614, 295 
Cambria de Indiana............................ LLL... Pennsylvania. ........ 2, 881, 876 2, 881, 876 
Campbell's Creek Lc ccc eee West Virginia......... 934, 465 934, 405 
Carbon Counte LLL c Ll LLL s LL cce c cane Utah... ie olor 224, 722 22A, 722 
Cüseyvllé... A Ee cher Do deeb sete fe i mue "s Pol 141, 819 
abama.............. 19, 
Central of Georgia.................... 2 cL LLL LLL. re abd Pb E 19, 319 \ 738, 940 
Kentucky............. 7, 497, 874 
Chesapeake & Ohio.......................... LL Les... RT consen envios 950, 261 |? 42, 494, 833 
West Virginia......... 34, 046, 698 
Cheswick di Harmar........................... LL Lscs. Pennsylvania SC MM i 600, 919 600, 919 
DOS. 3265206543200 , 510, 697 
Chicago & Eastern Illinois...............-..----------. (Dinos scere 1510.897 |) 4106 116 
Chicago & Illinois Midland............................ Illinois................ 3, 413, 722 9, 413, 722 
BE cci chos m ea! 2, 328, 766 
Chicago & North Western............................. te sara ae EE 78, 014 | 2, 430, 639 
W yoming............. 23, 859 
Colorado.............. 272, 353 
Illinois................ 5, 997, 001 
Chicago, Burlington de Quincy......................... Iowa.................- 231, 981 7, 325, 040 
Missouri. ............. 80, 335 
W yoming............- 743, 370 
Chicago Great Western_._....._...........-......-..-- OW.. 36, 744 36, 744 
Chicago, Indianapolis & Louisville..................... Indiana............... 1, 081, 714 1, 081, 714 
usd EE 3, 847, 500 
Iowa.................- 582, 720 
Missourl.............. 37, 194 
Chicago, Milwaukee, St. Paul & Pacific. .............. Montana.............- 772, 781 5, 256, 660 
North Dakota......... 8, 478 
South Dakota......... 1, 862 
Washington..........- 6, 125 
Minois Py cer NERO 537, rie 
OWD EEN 621, 30 
Chicago, Rock Island € Pacific.................------- Misa m 148, 636 1, 442, 141 
Oklahoma............. 134, 563 
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TABLE 38.—Bituminous coal loaded for shipment in 1985 by individual railroads and 
waterways, as reported by operators, in net tons— Continued 


RAILROADS—Continued 
Chicago, Springfield & St. Louis....................... Diino la 340, 372 
Cleveland, Cincinnati, Chicago & St. Lon (ida CI Ta ond 
entucky............. 73, 195 
Clica ccoo e OS 1, 640, 693 
Colorado & Southeastern. ................-. Ll lll... Colorado.............. 175, 961 
Colorado & Southern. Al 0 och eds 712, 910 
Colorado & Wyoming. ............-.---.--------------|----- (o a E 291, 532 
Conemaugh & Black Liek eee Pennsylvania. ........ 31, 223 
Crystal River & San Juan. ............................ Colorado.............. 1, 167 
Cumberland & Pennsylvania.......................... Maryland............. 777, 770 
Dardanelle & Russellville.............................. Arkansas.............. 47, 687 
Dents (RUN. EE Pennsylvania. ........ 6, 743 
Denver & Intermountaln. lll... Colorado.............. 109, 948 
MK el E 1, 059, 060 
Denver & Rio Grande Western........................ New Mexico. ......... 23, 017 
Uta NEE 1, 525, 840 
Denver & Salt Lake. ......................-. lll... Colorado.............. 733, 866 
Des Moines & Central Iowa........................... IOW8.......ccoeuome cae 142, 612 
Detroit, Toledo & Ironton............................. ENEE 7, 246 
East Broad Top Railroad & Coal Co.................. Pennsylvania......... 502, 045 
Eastern Railway € Lumber Co........................ EE os eukassa 10, 473 
A Ke 
Erle... EEN E nsylvania......... 1, 216, 971 
Evansville & Ohio Valley.............................- Indiana............... 15, 148 
Evansville, Suburban & Newburgh...................|.--.- e 5. S. we Seen 157, 841 
Fort Dodge, Des Moines & Southern. ................- LOWS EE 8, 027 
Fort Smith & Western....................--.-.. cll. l. Oklahoma............. 88, 315 
Fort Smith, Subiaco € Rock Island.................... Arkansas.............- 7, 902 
Montana.............- 369, 912 
Great Northern...................... - c.l ll cle el. North Dakota......... 347, 169 
Washington........... 82, 157 
Huntingdon & Broad Top Mountain Railroad € Coal | Pennsylvania......... 228, 184 
O. 

NOA ds 189, 027 
Aa COT A A 8, 020, 345 
Illinois Central. EE Indiana............... 144, 811 
Kentucky............. 4, 899, 183 
Ilinois Terminal.........................-.--- e. l.l. Illinois... c. 665, 281 
Ee IC Indiana............... 20, 894 
International-Great Northern.......................... ia tona edd et a Gap 

entuckKy............. F 
Interstate ..-.---------------+--2--- 2-22 een reer en ee ee icine EEA 1, 597, 877 
Iowa Southern Utilities Co. ..........................- er NAR REN 233, 199 
Johnstown & Stony Creek ..oococccoccnocnmccoocooo.. Pans venis ee 120, 794 
Joplin-Pittsburg......................- c.c. | Knnsa88s................ 208, 791 
Kanawha Central.....................-- L2 llle lll lll. West ‘Viren EE 177, 704 
Kanawha, Glen Jean & Eastern. ...................... ]..... do................. 420, 975 
Kanas es MOS 30, 156 
Kansas City Gountbern. Li lll uL. Missouri. ............. 578, 724 
Oklahoma............. 38, 476 
Kansas, Oklahoma & Gulf. .. .......................]..... e EE 9, 709 
Kelley's Creek & Nortbhewestern. -2000000000 West Virginia......... 302, 761 
Kentucky & Tennessee...................... Llc... Kentucky............. 882, 949 
Lake Erie, Franklin & Clarion......................... Pennsylvania......... 104, 678 
Laramie, North Park & Western.............- TED AN Colorado.............. 20, 094 
Ligonier Valley...............-.-..- 2-2 l 2 LL. llle cse. Pennsylvania......... 227, 664 
Litchfield € Madison.................................. Illinois................ 533, 416 
Alabama.............. L 590, 259 
Illinois...............- 45, 478 
Loulsvillle & Nashville. .....-.-....0coococcoccocoo... Kentucky............. 21, 539, 591 
Tennessee Gate 658, 711 
Virginia..............- 186, 515 
Mary NEES Alsbnmg 580, 828 
Michigan Centrá]...... eecco ccce dee ca uc canicas EE dee De Ger 

rkaunsnag : 
Midland Valley.............---.------------20--20---+- ‘Onn ae unidos i 232: 323 
Minneapolis de St. Lol EE got 
Minneapolis, St. Paul & Sault Ste. Marie.............. North Dakota......... , 964 
Missouri-Illinois........................ Lc LL c eee Illinois...............- 32, 985 
Mrd oe 

ssouri.............- 55, 
Missouri Kansas-Texas -——— "rr^ "rara" "o^ Oklahoma PIA ORDER 249, 978 
Texas................. 45, 546 


340, 372 


) 4, 432, 374 
) 1, 713, 888 
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TABLE 38.— Bituminous coal loaded for shipment in 1985 by individual railroads and 
waterways, as reported by operators, in net tons— Continued 


Quantity 
Route Btate ora 
By State Ster 
RAILROADs—continued 
“cer ria ———— 5 dee 
NOLS sese ences , 645, 
Missouri Pacific... 22.6. sesccece ai ré deg LR deis Kansas................ 987, 344 | 6, 143, 147 
Ee SE f 309 
abama.............. E 
Mobile & Ohio. EE (filinois 227 ENEE E 232, 849 } 290, 248 
ennsylvanla........- , 127,745 
Monongahela... EEN an Virginia... .--.- 6, 712, 160 } 9, 839, 905 
MOND. c ER Arkansas.............. 21, 545 21, 545 
Montana, Wyoming & Southern....................... Montana.............. 301, 409 301, 409 
hn) Cp Pennsylvania......... 4, 887, 817 4, 887, 817 
Nashville, Chattanooga & St. Louis. .................. Tennessee............. 813, 388 : 
New Haven & Dunbar. ............................... Pennsylvania......... 4, 280 4, 280 
New York Central (includes coal shipped over Kana- |(Ohio.................. 5, 637, 389 
wha & Michigan, Kelley's Creek, Toledo & Ohio |; Pennsylvania. ........ 3, 480, 711 |> 10, 309, 407 
Central, and Zanesville & Western). West Virginia......... L 191, 307 
Nicholas, Fayette & Greenbrier.......................- ....- Ëer ege L 550, 874 1, 550, 874 
Kentucky............. 3, 490, 164 
Norfolk & Western........................-......-.-.. il cee o uerus 4, 299, 448 |) 32, 376, 147 
West Virginia......... 24, 586, 535 
Norfolk Southern............-..-----.----------------- North Carolina. ...... 400 400 
Northeast Oklahoma. .........-.-.-------------------- Kansas coco See 6, 313 6, 313 
Northern Alabama. °-..-...-.-.-------.---------------- Alabama.............- 244, 255 244, 255 
Montana.............. ], 141, 716 
Northern Pacifie............ ccc cecee edi gs uude cepi cly North Dakota......... 620, 323 2, 587, 923 
Washington........... 825, 884 
Oklahoma Clte-Ade-Atokn l.l ll... Oklahoma............. 22, 990 22, 990 
Oneida & Weetern. lll - eee Tennessee............. 59, 000 59, 000 
Oregon Short Line........................ 2. l.l. LL... Wyoming............. 357, 821 357, 821 
Pacific TT EE Washington........... 211, 599 211, 599 
Topo ee : 3 , 509 
7, 244 
Pennsylvania (includes Pittsburgh, Cincinnati, Chi- |] opio -----7--77777- 4082350 || 25, 627,044 
(ek V I a N ere e xcu mie EE , , , 
cago & St. Louis). Pennsylvania......... 28, 594, 605 
West Virginia........- , 936 
Peoria & Pekin Union................................- IlliBbols o. el 58, 851 58, 851 
Peoria Terminal. seess es mec A bde ata 972, 331 972, 331 
Pere Marquette..............---.---.--..-------------- Michigan............. 220, 244 220, 244 
Pittsburg & Shawmut. cl cl c lll l.l... Pennsylvania......... 838, 035 838, 035 
Pittsburg County A -000-00 Oklahoma............ 19, 890 19, 890 
Pittsburgh & Lake Erie. .............................. ele ania......... 4, 040, 490 4, 040, 490 
E E e al 370, 412 
Pittsburgh & West Virginia... ................ ll... ot ania. ........ 1, 734, 004 | 2, 134, 255 
West Virginia......... 29, 539 
Pittsburgh, Chartiers & Youghiogheny................ Pengsyivana DEN 765 765 
Ee Ee 15, 821 
Pittsburgh, Lisbon de Weien. i uu m GI 15,092 
Pittsburg, Shawmut & Northern......................]..... dO. ud ee eee ee 340, 783 340, 783 
PYOS( OU. Mc T West Virginia......... 191, 958 191, 958 
Quincy, Omaha & KansagCltv lc c..... Missouri. ............. 92, 841 92, 841 
Rio Grande & Eagle Pass nee Jic PME NE 18, 859 18, 859 
Rio Grande SBoutbhern. 2. c LL lll. Colorado.............. 7,962 7, 962 
Rockdale, Sandow & Southern......................... Teen, ee geleet 90, 102 90, 192 
Rutland, Toluca € Northern.......................... Illinois..... Gen 52, 324 52, 324 
St. Louis & Belleville Electric. ................. LLL... ]..... e EE 1, 739 L 739 
St. Louis & Hannibal 2. Missouri.............. 3, 529 3, 529 
St. Louis & O'Fallon.................................. Ilinois. c 325, 070 325, 070 
Alabnma 0-aaaaoo 821, 777 
Arkansag.............. 128, 106 
8t. Louis-San Franclsen. 0-0 aaeeea Kansas................ 330, 556 2, 096, 290 
Missouri. ............. 465, 621 
Oklahoma............. 352, 230 
Bt. Louis Southwestern of Texas....................... DEE 502, 333 502, 333 
San Antonio Southern. ................ Lc eee ee G0 A SA 4, 067 4, 067 
Seaboard Air Line...................... eee eee Alabama.............. 92, 166 92, 166 
o AAA 1, 356, 845 
m DOS cocos ve 179, 374 
MOANA MAA 1, 203, 146 
Southern A em ue Kentucky RONDA HARE ` 63 6, 537, 086 
Tennessee............. 1, 514, 183 
MEL. A ETA 1, We) 775 
"'alifornia............. ; 
Southern Pacific..............-22-2-02--seeeeeeeeeeee ee R ose e ey aoe 255, 022 
Springfield Terminal........................ cL ll. Illinois................ 337, 037 337, 037 
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TABLE 38.—Bituminous coal loaded for shipment in 1935 by individual railroads and 
waterways, as reported by operators, in net tons— Continued 


Quantity 
Route State € 
otal for 
By State route 
RAILROADS—Ccontinued 
A E Tennessee............. 559, 297 559, 297 
Tennessee Central 2. clc c LLL LL Lucus. |. ---- A 281, 554 281, 554 
Tennessee Coal, Iron & Railroad Co................... Alabama.............. 1, 186, 019 L 186, 019 
Texas & EE TOXAS ou usse oreste 5, 000 5, 000 
Texas Short LIDO  .aeecaeccotcewweteresouzorcsuÓresresllseiÉes do... eo Sess 23, 873 23, 873 
Thomas de Bavreton. -. lll. lll. .l.-- Alabama.............. 42A, 732 42A, 732 
Toledo, Peoria & Western. ............................ Ilinois................ 72, 836 72, 836 
Twin City Electric. ................... LL LLL 22a ee Washington........... 889 889 
Lag CN mE cr rS Colorado.............. 6, 106 6, 106 
LA EE Pennsylvania......... 38, 214 38, 214 
Colorado.............. 857 450 
a EE 3, 072 
Union Paciencia t Er RYE ele Kansas................ 12, 000 4, 585, 08 
Washington........... 30, 176 
D W yoming............. 3, 682, 384 
ibis Ant UE D eS TUN Pennsylvanla......... 9, 679, 609 
A O E A AN EE prie 1, 057, 759 
rginia............... 1 1 
Mui West Virginia......... 8, 561, 192 } 8, 666, 963 
Illinois................ 1, 421, 815 
Wabash. EE Iowa. ................- . 96,886 1, 913, 967 
Missourl.............. 895, 266 
Western Allegbeng rs. Pennsylvania......... 118, 993 118, 993 
Maryland............. 583, 852 
Western Maryland.................................... Pennsylvania......... 501, 547 4, 096, 236 
West Virginia. ........ 8, 010, 837 
West Virginia Northern... cl, A 202, 808 
Wheeling & Lokekrie l.l Ohlo... 2:2 ciue 3, 019, 362 8, 019, 362 
Winneld EE Pennsylvania......... 16, 521 16, 521 
AA AAN A ODE med West Virginia......... 61, 556 61, 556 
Woodward Iron Co........................ lll lll... Alabama.............. 614, 193 614, 193 
Youngstown & Suburban.............................. Ohio. eee 84, 572 84, 572 
Total railroad shipments........................ |... . 2. lll. lll lll... 319, 741, 376 | 319, 741, 376 
WATERWAYS 
Allegheny River....................... cc llcl clc... Pennsylvania......... 1, 016, 416 1, 016, 416 
Big Sandy EE Kentucky............. 350 
Black Warrior River...........----....-.--------------- Alabama.............. 67, 419 67, 419 
Green RIVA: coil eee ctw cow wees Kentucky............. 106, 856 106, 856 
Kanawha River........... E ENEE PE ENA West ene MERE ae pa 808 1, 307, 808 
ennsylvania......... 14, 168, 608 
Monongahela River..........-.-.-.-------------------- West Virginia......... 117, 558 ) 14, 286, 166 
Muskingum River..................................... EE 415, 512 415, 512 
Ree — Á— = s e 
DEER 
Ohio River wem e mme wie cmm Se mem dime Sa ees = e Pennsylvania ect eh uv 1, 000 1, 126, 755 
West Virginia. ........ 045, 808 
Total waterway shipments.................. ccu |. Lc 0.2 eee eee lll. 18,327,282 | 18, 327, 282 
Grand total, loaded at mines for shipment by.|......................-- 338, 068, 658 | 338, 068, 658 
railroads and waterways. 
Commercial sales E truck OF Wagon AAA EE 21, 060, 252 | 21, 960, 252 
Other sales to local trade, or used by employees, or |........................ 7,718, 619 7, 773, 619 
taken by locomotives at tipple. 
Used for power and heat or made into coke at mines. ..|............... c LL... 4, 570, 593 4, 570, 593 
Total Production EE EE 372, 373, 122 | 372, 373, 122 
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IMPORTS AND EXPORTS 


IMPORTS 
TABLE 39.—Bituminous coal imported, by countries and districts, 1935-36, in net 
tons 
Country and district 1935 1936 Country and district 1935 1936 
COUNTRY DISTRICT OF ENTRY—contd. 

North America: Duluth-Superlior............. 219 EE 
Canada.................-.- 170, 330 194, 596 || Maine and New Hampshire. . 68, 816 76, 253 
MEXICO acces lr ao 35 || Massachusetts. ..............- 24, 039 |.......... 

Europe: Michigan..................... 1 259 
Netherlands..............].......... 67 || Montana-Idaho.............- 61, 973 72, 544 
United Kingdom......... 31, 541 54,778 || New Orleans. ................|--...-.-.. 168 

Asia: A ee me 504 || New York...............--... 107 67 

ceania: Australia...........|.......... 24 || Philadelphia.................].......... 168 
St. Lawrence.................].-........ 60 

d Nd BEES 201,871 250,004 || San Antonio..................]-.---..... 34 
San Francisco. ...............].-........ 529 

DISTRICT OF ENTRY Vermont. ooo 295 2, 100 
Virgin Islands................ 7, 503 54, 442 

FO A 15, 707 11,806 || Washington.................- 19, 364 31, 346 

TEE TN Ee Ee 174 ———qÓÀ—————— 

Dakota.....................-- 8, 854 54 Total........-.--------- 201, 871 250, 004 

EXPORTS 


TABLE 40.—Ezporís of bituminous coal to (1) Canada and Mexico, (2) the West 
Indies and Central America, and (8) “overseas” destinations, 1929-36, in thou- 
sands of net tons 


(3) “Overseas” (all other countries) 


(2) 
ins | da 
ies | found- 
Tenn Cond | sud | and, | south Total | "total. 
Central|Mique- a 
Mexico Amer- |Europe| Asia | Africa |Oceania| ‘‘over- 
Amer-| lon ca seas” 
ica ! and 
Ber- 
muda 
LOZ AE 14, 727 1, 500 211 332 567 8 84 |........ 1, 202 17, 429 
E EE 13, 667 1, 180 95 353 469 14 97 2 1, 030 15, 877 
LOS AAA 10, 647 755 98 306 246 8 56 PA 724 | 12,126 
eege ee 8, 420 235 6 108 3 8 25 (?) 150 8, 814 
Kr EE 600 223 21 174 7 6 Le BU 214 9, 037 
lee SE 10, 213 410 40 203 |....---- r a E, D 246 | 10, 869 
1035 ance ccc A ucc 9, 044 456 31 197 9 E O EE 242 9, 742 
VEER i 9, 912 470 44 163 50 OI ($) 15 272 | 10,654 


1 Includes Bahamas and Panama. Virgin Islands included prior to 1935. 
3 2 tons. 3 1 ton. 
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TABLE 41.—Bituminous coal exported, by countries, 1985-86, in nel tons ! 


Country 1935 1936 Country 1935 1936 
North America: South America—continued. 
Til ae ty kdl iie 6, 657 7, 062 COMIN DIS. 2. SHE v. 1,019 47 
British Honduras......... 222 402 NUUS Deg 29 26 
S007 wee e 9, 038, 902 | 9, 906, 101 Guiana: 
Central America: tio A E EES, 269 516 
Costa Ríica........... 2 47 Surinam (Nether- 
Guatemala. .......... 274 269 BHO GER, eate 3, 044 2, 820 
A E 484 337 EEES Loa t 28, 760 3, 919 
Nicaragua............ 93 103 le RRA PR 6, 620 
zoo 507 EA 68, 905 32, 135 YODIEUSIR. e rue nino 18 25 
2 0 Gegend gn ee 18 41 (SS M 
Solo EAS ESA 343 197, 571 163, 252 
A Io ie sd 4, 925 5, 886 SSS 
Miquelon and St. Pierre Europe: 
OO DC CERS 16, 353 11, 720 RUAN Lem 8, 771 42, 605 
Newfoundland and Lab- United Kingdom......... 56 7, 249 
EA O 8, 015 24, 983 —— 
West Indies: 8, 827 49, 854 
British: SE 
damalen TO 23, 647 13, 154 Asia: 
Trinidad and To- Philippine Islands........ LI di. o 
0 a S 30, 78 31, 400 Saudi Arabia............. 1 1 
Other British..... 13 3, 938 AO. EA A - 0) BREA SN. 
(05.1, EN BU 02257 20 324, 233 366, e E 
Dominican Republic 105 5, 068 l 
Jipe tfe: IRA 6, 479 20, 064 SS 
CN RE Y 30 56 IB PRA A ade A 3 
Netherland........... 827 766 | E 
n Oceania: 
9, 530, 964 |10, 426, 334 jo. 05 WEN A 15, 400 
: = FM LaL a AREA ER eiie 115 
South America: —————— l L 
ATESUUDA. loose ne a 19, 535 AUD — | | || OA à—3 33 JA 15, 515 
POT Weg WC reus cl 101 2n FE 
BIRÉÓÓDL ER | 143, 997 110, 296 E total... 2262... 9, 742, 430 |10, 654, 950 
deo) PAL eet Polls erm 10, 222 | 
| 


! Amounts stated do not include fuel or bunker coal loaded on vessels engaged in the foreign trade, which 
aggregated 1,320,623 tons in 1934, 1,576,192 tons in 1935, and 1,447,983 tons in 1936. 


TABLE 42.—Bituminous coal exported, by districts and ports, 1985-S6, in net tons 


Customs district 1935 1936 Customs district 1935 1936 
North Atlantic: Rail gateways on Canadian 
New York...............- 3, 476 9, 178 border: 
Philadelphia. ............ 9, 138 b, 736 Eastern: 
M land................ 47, 579 105, 442 Maine and New 
Ree are LE 567, 567, 054 Hampshire......... 155 223 
South Atlantic: Vermont............. 91 108 
th Carolina........... 86, 275 64, 542 Massachusetts........ 2 
Florida................... 323 9 St. Lawrence......... 329, 189 359, 473 
Mobile. .................. 1, 695 9, 716 Rochester 3........... 730, 7 741, 126 
New Orleans............. 1, 683 1, 586 Buffalo............... 1, 135, 642 | 1, 103, 001 
Mexican border: Michigan............. , 090, 1, 199, 176 
Song... 270 207 Western: 
ElP850.........- seed 3, 989 5, 034 Duluth-Superior and 
San Antonio.............. 165 168 nee Falls.| 24,222 40, 800 


! Both rail to Canada and by tide to foreign ports. 

1! Lower lake docks as follows: Toledo, Sandusky, Huron, Lorain, Cleveland, Fairport, Ashtabula, 
Conneaut, and Erie. 

3 Rall, car ferry, and Lake Ontario. 
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FIGURE 54.—Twenty-seven years’ exports of bituminous coal to Canada and Mexico, the Caribbean, and 
“overseas” destinations. 


SHIPMENTS TO ALASKA, HAWAII, AND PUERTO RICO 


In addition to the export trade proper, the United States supplies a 
small tonnage of anthracite and bituminous coal to the Territories of 
Alaska, Hawaii, and Puerto Rico. In 1935, 26,554 tons were shipped 
to Alaska, 1,695 tons to Hawaii, and 21,760 tons to Puerto Rico. 


WORLD PRODUCTION OF COAL 


TABLE 43.—Coal and lignite produced $n the principal countries of the world in the 
calendar years 1982-86, tn thousands of metric tons 


[Compiled by R. B. Miller] 


Country 1932 1933 1934 1935 1936 


North America: 


Canada: | 
3 CRIA o e eg Pe e 7, 507 8, 533 9, 613 9,358 10, 297 
10150 RADA AAA vet 3, 142 3,370 2, 916 3, 241 3, 505 
Su. 0700 ASA NOAA 5 5 6 6 (1) 
BM ENEE n Ce ft s > 687 647 782 1, 143 1, 297 
United States: 
e ETA E AENA MA 45, 228 44, 943 51, 862 46, 269 54, 760 
Bituminous and lignite............ 280, 963 302, 663 326, 011 335, 043 434, 070 
South America: 
IL TL EA TRIS (1) (1) (1) (1) (1) 
"` MERA A SU EE P eu 1 450 570 622 757 540 
Zio Bee COE MERA ES SER ee 1, 080 1, 538 1, 808 1, 695 1, 745 
A, CEP RRA A A | (1) (1) (1) (1) (1) 
WONG E RARA E EA 26 30 | 35 31 90 
Li ` Ee AAA 5 5 6 l (1) 
Europe: 
Albania: Lignite.............. "pe 23 3 3 2 2 (1) 
Austria: 
VS RIA NA ASI nit 221 239 251 260 244 
O A A S blo 3, 104 3, 014 2, 851 2, 971 2, 897 
o0 00 AREAS dee ER ATE ES 21, 424 25, 300 26, 389 26, 483 27, 876 
Bulgaria: | 
ern ne rer FTN | 98 80 79 93 102 
d rape o Sn ee | 1, 663 1,493 | 1, 568 1, 566 1, 524 
! Estimate included in total. 


2 Approximate production. 
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TABLE 43.— Coal and lignite produced in the principal countries of the world $n the 
calendar years 1932-86, in thousands of metric tons—Continued 


Country 1932 1933 1934 1935 1936 


Euro Continued. 


zechoslovakia: 
, AAA IA 11, 032 10, 627 10, 789 10, 894 12, 353 
Po. MEET NICO Pl DER 15, 787 14, 968 15, 071 15, 114 16, 070 
France 
a AA EIIE ESTE ERTA 46, 267 46, 887 47, 607 46, 207 45, 226 
PCR Te T R 1, 012 l, 1, 031 
Germany: * 
"7 aan 104, 741 109, 692 124, 910 134, 124 146, 606 
LP AS eae 122, 647 126, 794 135, 995 147, 381 161, 337 
A AA E AA ARE 10, 438 10, 561 11, 318 10, 619 e 
äng Lignite aT GI bE ER d 138 99 1 
un - 
Coal. beggen Seas 895 800 756 823 827 
d 200 Lee 5, 931 5, 907 6, 199 6, 839 7, 105 
Trish Pros O A 82 107 113 115 (1) 
Italy: 
e NET A AA PN 255 334 295 443 (1) 
Ee AA SAP RALEAEA 376 383 409 545 (!) 
fratheriendk: 
2 EE 12, 756 12, 574 12, 341 11, 878 12, 803 
Ln IA A E 124 02 (1) 
olan 
A EE EES 28, 835 27, 356 29, 233 28, 543 29, 748 
(CT TE A 18 1 
Portugal: 
a EE ANA P NER 241 209 203 211 230 
IO oo ee eae ae ee 17 n 15 20 O) 
Rumania 
(a^^ ES 188 195 288 278 f ) 
DD MA EIDEM nd 1, 464 1, 314 1, 624 1, 650 ) 
Spain: 
A EE 6, 854 5, 900 5, 032 7,016 d 
Th ETA EET 2 ES 336 301 299 304 I 
Svalbard (Spitsbergen)................ 266 370 533 659 1) 
I o. a ee TEAR hd 333 349 415 424 (9 
Switzerland 2.................. E e $ 4 4 3 4 3 
U. OE (Russia): TE 
Ee tee AT PETE TEE 46, 967 53, 519 ,74 
Lignite. 2. co s occi cree 4 158 16, 771 21, 809 } aan 93, 987 
United Kingdom: 
CEIC ea dorado 212, 083 210, 436 224, 269 226, 519 724, 619 
AA ARA PU, PATA A 1 4 (1) 
Y ugoslavia: 
COL ECG 368 379 387 400 441 
T Edge eege e Ee 4, 107 3,777 3, 926 4, 028 4, 035 
S 
British Borneo. ......... ET A (1) (1) (1) 

TF O ECH 26, 376 28, 379 32, 725 O) e 
AT EE dr on dod TN 1, 104 1, 307 1, 689 1, 099 l 
Federated Malay States............... 282 222 327 383 511 
Indo BHUNBL dp end ex e 20, 477 20, 107 22, 411 23, 386 20, 829 
Indochina: 

AA PAI 1, 691 1, 591 1, 592 1,774 t 
LM RARO AAA |. Bev Nee, DE, so sd 1 
jb, 5 A SCA EE o) 29 9 Y t 
AAA 1) (1) (1) (1) d 
Japan 
Japan proper 
DEI Loo EE AR ua deus 27,774 32, 133 35, 925 37, 762 38, 067 
El PR A Kr E 109 116 125 109 e 
AN ue nd die EEE RAUS 688 859 1, 197 1, 516 t 
E OT tee E 1, 355 1, 533 1, 521 1, 597 () 
Netherland India...................... 1, 050 1, 035 1, 032 1, 111 1, 119 
Philippine Islands..................... 18 16 E (1) e 
Seria: H A . o onze A (1) (1) A, A O 
'Turkey: 
LORS SE e 1, 594 1, 852 2, 228 2, 340 1, 
EE AR EA eee 14 30 53 79 
U. s ru Ro (Russia): 
DEN RSA EE EE 10, 532 13, 493 17, 378 
LIA: E E 2, 731 2, 951 3, 995 25, 200 27, 000 
Sakhalin: s^ AA TRE 276 327 436 
Africa: 
NI "o Seo e ASS 25 30 34 38 7 
Belgian Congo: Coal.................. 17 20 5 11 (1) 
Age, MODO | 1 acie eu Bee gea 15 27 31 53 50 


1 Estimate included in total. 

2 Approximate production. 

3 Exclusive of mines in the Saar. 

* Mines under French control until Mar. 1, 1935. 

$ Year ended Mar. 31 of year following that stated. 


Digitized by Google 


COAL 847 


TABLE 43.—Coal and lignite produced in the principal countries of the world in the 
calendar years 1932-86, in thousands of metric tons—Continued 


Country 1932 1033 1934 1935 1936 


Í EN ee | —— á— 


EE 


el AAA 257 239 275 262 296 
Portuguese East Africa...............- 20 16 22 16 (1) 
Southern Rhodesia...................- 438 484 643 695 705 
Union of South Africa. ...............- 9, 921 10, 714 12, 195 13, 574 14, 839 
Oceania: 
Australia: 
New South Wales................. 6, 893 7, 233 8, 000 8, 838 8, 838 
MAI aa aaanenManMnMMM 855 890 972 1,069 1, 064 
asmania........0...-..--.------- 114 118 115 26 134 
Victoria: 
COAT o do 439 531 363 427 427 
dE NEE 2, 654 2, 621 2, 660 3, 045 3, 045 
Western Australía................- 422 466 546 574 
New Zealand: 
EENS 943 857 845 (1) 
1 6 C40 A ee ne ee nee 928 993 ], 248 1,311 (1) 
Total, all grades................. 1,125,000 | 1,186,000 | 1,296,000 | 1,330,000 1, 379, 000 
Lignite (total of items shown above)....... 173, 000 178, 000 190, 000 203, 000 222, 000 
Bituminous and anthracite (by subtrac- 
COW) occ eek ih eee ne fe oat 952,000 | 1,008,000 | 1,106,000 | 1,127,000 1, 157, 000 


1 Estimate included in total. 


DETAILED STATISTICS OF BITUMINOUS COAL, BY STATES AND 
COUNTIES 


TABLES OF PRODUCTION, VALUE, MEN EMPLOYED, DAYS OPERATED, MAN- 
DAYS OF LABOR, AND OUTPUT PER MAN IN 1935 


Table 44 presents detailed statistics for each coal-producing county 
from which three or more operators reported production. If less 
than three reports were received, the figures for two or more counties 
have been combined to avoid disclosing individual returns, unless 
permission to publish has been granted by the producers. 

The series gives the details of total value of product, average value 
per ton, men employed above and below ground, average number of 
days worked by the mines, and output per man per day. The 
figures include stripping operations as well as deep mines. Separate 
particulars for the stripping operations in each county are given in 
table 21. If the reader will deduct the stripping figures as given in 
that table from the totals for all mines in the following table he will 
find that the remainder represents the operations of the deep mines. 
By this means figures can be obtained for the deep mines separately 
in any State or county desired. 

In response to many requests for data on the amount of coal shipped 
from mine to consumer by motortruck, the Bureau of Mines in 1932 
for the first time asked the mine operators to supply such information. 
For the last 3 years this tonnage has been shown as “Commercial 
sales by truck or wagon." (See column 2 of table 44 for 1935.) 

Because of a change in the method of reporting, the statistics of 
average production per man per day for 1932 to 1935 are not precisely 
comparable with those for earlier years. Before 1932 they were 
based on the calculated number of man-shifts, obtained by multiplying 
the average number of men employed at each mine by the number 
of days worked at the mine. Since 1932, operators have been asked 
to make a special report of the number of man-shifts actually worked 
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wherever the necessary record was kept. 'The number of operators 
able to furnish this information was small, except in certain Far 
Western States. The reported man-shifts were utilized wherever 
possible to improve the accuracy of the record. Otherwise, the 
man-shifts were calculated by multiplying the number employed 
underground and on the surface by the number of days worked by 
the mine and tipple, respectively. 

To facilitate comparisons with former years, the Bureau has also 
computed the output per man per day for 1935, using the calculated 
method throughout. The result for Alabama was 2.84 tons; Alaska, 
5.13; Arizona, California, Idaho, and Oregon, 1.72; Arkansas, 2.53; 
Colorado, 4.43; Georgia and North Carolina, 1.30; Illinois, 6.27; 
Indiana, 8.46; Iowa, 2.84; Kansas, 4.32; Kentucky, 4.26; Maryland, 
3.17; Michigan, 2.70; Missouri, 4.20; Montana, 9.62; New Mexico, 
3.31; North Dakota, 8.15; Ohio, 4.46; Oklahoma, 3.24; Pennsylvania, 
bituminous, 4.11; South Dakota, 2.46; Tennessee, 3.06; Texas, 5.47; 
Utah, 7.10; Virginia, 3.93; Washington, 3.70; West Virginia, 4.78; 
and Wyoming, 6.37. 

In this form, the 1935 figures are precisely comparable with those 
for the years prior to 1932. 
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COAL PRODUCED AND CONSUMED IN ALASKA 
TABLE 45.—Coal produced and consumed in Alaska, 1929-35 


| | | 
| Imported | 
from foreign] 
countries, | 


Produced in Alaska, 
chiefly subbitumi- 
nous coal and lignite ! 


| Imported 
from States, 
chiefly bi- 


| did ZI - | chiefly bi- | Total coal 
Year | p eg | tuminous | consumed 
| Washing. | coalfrom | (net tons) 
Net tons | Value ton ? (net | yet NE 
tons) umbia 
| (net tons) 
| 
Le SE EE E iE 100, 600 $528, 000 36, 603 | 27, 073 164, 366 
4 MATAS AE A RAT ey A > 120, 100 631, 000 37,128 | 23, 892 181, 120 
RE ES ee eU 105, 900 556, 000 30,772 | 17, 796 154, 468 
(oo EC een E AE E A Tte 102, 700 514, 000 28, 422 12, 463 3 143, 585 
(o OCT Rr 96, 467 451, 000 21, 524 | 14, 009 132, 000 
Qo, AR peice ew SE PECH E 107, 508 451, 000 28, 317 | 3 13, 797 3149 622 
dU POSEE et ORCI UR Valet nc yi E | 119, 425 502, 000 26, 554 | 15, 707 161, 686 
| | | 


! Compiled by the Alaska Branch of the U. 8. Geological Survey. 
3 Compiled from records of the Bureau of Foreign and Domestic Commerce. 
3 Revised figures. 


DETAILED STATISTICS OF LIGNITE AND OF ANTHRACITE AND 
SEMIANTHRACITE OUTSIDE OF PENNSYLVANIA 


The summary tables of this report dealing with bituminous coal 
include for statistical convenience the operations of lignite mines and 
of mines producing anthracite and semianthracite outside of Pennsyl- 
vania. 

While these coals constitute a small proportion of the national total, 
locally they are distinct and important industries. To meet the needs 
of those concerned, separate figures are given in tables 46 and 47. 

For a detailed analysis of the hard-coal industry outside of Pennsyl- 
vania sce Coal in 1930, pages 721 to 726. 


TABLE 46.—Production, value, men employed, days mines operated, and output per 
man per day at lignite mines in 1935 


(Includes al] coal produced in the areas mapped as “'lignite” in U. 8. Geol. Survey Prof. Paper 100-A. Note 
that subbituminous coal, sometimes known as “‘black lignite’’, is not included] 


North South 


Dakota Dakota Montana ! Texas Total 
Production (net tons): 
Loaded at mines for shipment..... ... 1, 435, 934 1, 862 9, 000 692, 355 2, 139, 151 
Commercial sales by truck or wagon... 437,079 11, 241 49, 544 22, 819 520, 
Other sales to local trade or used by 
employees, etc....................... 74, 329 95 1, 243 1, 551 77, 218 
Used at mines for power and heat. .... 8, 168 45 81 4, 833 13, 127 
SCH Total production.................... 1, 955, 510 13, 243 59, 868 721, 558 2, 750, 179 
ue: 
TOU EE $2, 395, $21, 000 $108, 000 $557,000 | $3,081,000 
Average per ton. ..........-..-.-...--- $1. 22 $1. 59 $1. 80 $0. 77 $1.12 
Number of employees: 
nderground.......................... 668 21 82 461 1, 232 
Surface (including strip pits).........- 697 34 32 65 
Total employees....................- 1, 305 55 114 520 2, 060 
Average number of days mines operated... 188 98 177 190 186 
Average tons per man per day............. 7. 61 2. 46 2. 96 7.22 7. 19 
Produced by stripping (net tons).......... 1, 136, 483 6, 578 4, 373 91, 642 1, 239, 076 


! Includes output of Daniels, Dawson, Richland, Roosevelt, Sheridan, Valley, and Wibaux Counties. 


COAL 867 


TABLE 47.— Production, value, men employed, days mines operated, and output per 
man per day at the principal hard-coal mines outside of Pennsylvania in 1935 


[Includes coal classified as anthracite and semianthracite in U. 8. Geol. Survey Prof. Paper 100-A, the 
Coal Fields of the United States] 


c 
; olorado, 
Virginia And New Total 
Mexico 
Production (net tons): 
Loaded at mines for shipment............................ 179, 291 231, 730 411, 021 
Commercial sales by truck or wngon ooo ], 462 1, 903 3, 365 
Other sales to loca] trade or used by employees, or taken 
by locomotives at Upnpnle ee 5, 750 254 6, 004 
Used at mines for power and heat... 2, 700 2, 700 
T Total productio. soc seaese eet cle RESI RM ii 186, 503 236, 587 423, 090 
alue: 
Total- A II SEN $430, 000 $823, 000 $1, 253, 000 
Average Der TOM: e oc cca Do E EM RC Wwe E $2. 31 $3. 48 $2. 90 
AZAR > _ zz am saen aaa- d 
Number of employees: 
Undergroithd cos eee sie 506 849 1,355 
Surface (including strip pits).............................. 115 179 297 
Total employees... c cll c ood eere an care ben d 624 1, 028 1, 652 
Average number of days mines operated...................... 163 117 134 
Average tons per man per day, lll l.l ll l.l 1.84 1. 96 1.91 


PART 2.—PENNSYLVANIA ANTHRACITE '? 


By F. G. Tryon, H. L. BENNIT, AND J. R. BRADLEY 


There were a number of important developments in the anthracite 
indus during 1936. Demand improved, a wage agreement was 
concluded, and Anthracite Industries, Inc., was organized. The plan 
to coordinate prices, initiated in 1935, was continued. 

Production.—Production of anthracite increased about 5 percent 
over 1935. According to preliminary figures, the total output of the 
legitimate operations was 54,760,000 tons, including a relatively small 
quantity of semianthracite from Sullivan County (see table 1A). 

Shipments of all sizes from breakers and washeries in 1936 totaled 
46,979,000 tons, an increase of 5.2 percent over 1935. The greater 
part of the increase of 2,336,000 tons occurred in the last quarter of 
the year.? (See fig. 55.) 

13 Data for 1936 are preliminary; detailed statistics with final revisions will be released later. Data for 


1935 are final. 
13 Anthracite Bureau of Information. 
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The principal statistics for 1935 and 1936 are summarized below: 


TABLE 1A.—Salient statistics of the Pennsylvania anthractte industry, 1935-86 
[Including colliery fuel, dredge and washery coal. All tonnage figures represent net tons of 2,000 pounds] 


price e 

Btove coal, curb delivery EE $11. 42 $11. 73 +2.7 
tocks in yarda of producers: 

AE EE 1, 921, 000 1,911, 000 —.5 
Des 41... 2.2 8e EEN 1, 911, 000 L 409, 000 —26. 3 
eege ESEMPIO A eh 1, 609, 000 1, 678, 000 +4.3 
E RAI tate tee EE 571, 000 615, 000 47.7 
Consumption (calculated). ................. E lll... 51, 100, 000 64, 199, 000 +6. 1 
Number of men employed 8... -2-2-2222 20-222-20--- 103, 269 102, 300 -—.9 


! Figures for 1936 are in most instances preliminary and subject to revision. 

3 Bureau of Labor Statistics, with allowance for months between the quarterly returns. 

3 Figures for anthracite in 1936 are estimated from the report of the Pennsylvania Department of Mines, 
with allowance for employees of dredge operators and strip contractors. 


The foregoing figures do not include the output of unauthorized 
mines, exact statistics of which are not obtainable. An estimate 
of the Anthracite Institute for 1936 is approximately 2,500,000 tons. 
This tonnage is in addition to the official statistics of production. 
Thus, the illicit production of and trade in anthracite continued to be a 
problem. Late in the year the Governor of Pennsylvania announced 
that & commission would be appointed to investigate and report on the 
situation. 


, 1928 d D. i329" S i930 ` H "ua" P ^ ix 1 ^ day A 1954 n "was i TURN i 
FIGURE 55.—Trends of production and stocks of Pennsylvania anthracite, 1928-36. 


Consumption.—Consumption, based on production, plus imports, 
minus exports, and the change in producers' stocks at the beginning 
and end of the year was 54,199,000 tons, an increase of 6.1 percent 
over the 1935 (revised) figure. 'Sales of unauthorized coal have not 
been considered in either year. 

Distribution.—Loadings at Lake Erie ports amounted to 689,000 
tons, an increase of 23.3 percent over 1935. Receipts at Duluth- 
Superior increased 69.8 percent in comparison with 1935. Shipments 
off lake docks also increased, in this case 17.2 percent. "Tidewater 
receipts of anthracite in the New England States (including imports)— 
1,398,000 tons—were approximately the same as in 1935, and receipts 
by rail were slightly below the 1935 tonnage. Total receipts in New 
England declined 2.2 percent. 

rend of stocks.—Producers' stocks in the first quarter of 1936 aver- 
aged about 300,000 tons a month less than in the corresponding quar- 
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ter of 1935, were about 150,000 tons & month more during the follow- 
ing 6 months, and in the last quarter were approximately 500,000 
tons a month less than in the December quarter of 1935. At the close 
of the year stocks were 500,000 tons less than in 1935. 

Stocks on lake docks in January (220,000 tons) reached the low 
point in April and the peak in August (444,000 tons) and closed the 
year at 323,000 tons—10 percent greater than in 1935. 

Stocks held by 233 representative dealers totaled to 472,000 tons in 
January, reached the low point in March at 381,000 tons and the high 
in July at 679,000 tons, and in December were 593,000 tons, or slightly 
above the 1935 figure. 

Stocks at electric power utilities changed very little during the 12 
months and averaged 1,100,000 for the year, a Gë almost identical 
with that for 1935. 

The weather.—The mean temperature in the chief anthracite- 
consuming area in January was about 3? above normal, February 
3? below normal, and March 6? to 8? above normal. From Septem- 
ber, to November, inclusive, the mean temperature was about 2? 
below normal and Decmeber 4° to 6? above normal. 

The heavy rains and resulting flood in the spring of 1936 forced the 
closing of certain properties and later entailed heavy expense for 
pumping. It is probable that while the flood brought downstream 
unusua Y large quantities of fine material, dredge operators will find 
increased difficulty in separating the debris from the coal. 

Industry cooperation.—4A "coordinator" was appointed for the New 
York City market, where & fair-trade-practice agreement and open 
price posting was adopted. The coordinator also endeavors to elim- 
inate the competition of illicit anthracite. Producers and wholesalers, 
as well as retailers, cooperated in the scheme. 

Anthracite Industries, Inc.—In the summer of 1936, Anthracite 
Industries, Inc., was organized as a cooperative effort by anthracite 
producers to promote the greater use of anthracite. 

Representatives of the organization have been located in 17 of the 
anthracite-burning areas; their duties include coordinating the efforts 
of the retailers, the equipment manufacturers, the equipment dealers, 
and the heating contractors. Demonstrations were held in a number 
of cities where automatic heating devices using anthracite were 
displayed. 

Prices.—During the first quarter of 1936 the circular price of 
anthracite stove coal was the same as in the corresponding quarter 
of 1935, but in the succeeding 5 months was above the 1935 figure, 
while in the last quarter the price was $0.50 below the 1935 figure. 
ue circular price of buckwheat remained the same as in 1935. (See 

g. 56.) 

A preliminary estimate, based on returns from companies repre- 
senting two-thirds of the tonnage, indicates that the average value 
of all shipments, local sales, and colliery fuel in 1936 was $4.13 per 
ton compared with $4.03 in 1935. If confirmed by final reports from 
the companies not yet heard from, this points to a slight increase in 
average sales realization compared with the year before. The reali- 
zation, however, was still far below the $5.22 obtained in 1929. 

Signs of a slight increase in average realization during 1936 are 
also found in the prices paid by Canadian buyers for American an- 
thracite. The Canadian Government, for customs purposes, keeps a 

153336—37—56 
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record of the fair market value of the coal imported, computed at 
the point of origin f. o. b. mines. For 1935 and 1936 this record shows 
the following average prices paid per net ton: 


1985 1936 Change 
Prepared sizes, including pea...................- $6. 21 $6. 36 -- $0. 15 
Sizes below pen... 2. 85 3. 20 +. 35 
[ALAS AAA A A .-.. 5.82 5. 96 +. 14 


The value at the mines of the anthracite produced in 1936 is esti- 
mated at $226,000,000, an increase of 7.6 percent over 1935. 
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FIGURE 56. = Montiiy prices of Pennsylvania anthracite, f. o. b. mine, as quoted by rue trade journals, 
191 Prices are averages of the range as quoted on the New York market. 
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Exports.—Anthracite exports in 1936 were 4.31 percent ter 
than in 1935. Of the 1936 exports 71.6 percent was cleared through 
the Buffalo customs district. Canada took 99.0 percent in 1935 and 
99.2 percent in 1936. Imports of anthracite into the United States 
in 1936 were 36.7 percent of exports.'* 

Changing sources of supply characterized the market for anthracite 
in Canada. 

Imports of anthracite into Canada in 1934, 1935, and 1936 were 
3,537,000, 3,451,000, and 3,561,000 tons, respectively. In 1934, 
1935, and 1936 the United States supplied 51.0 percent, 48.4, and 47.3 
percent, respectively; Great Britain, 46.5 percent, 42.1, and 36.8 per- 
cent, respectively; Germany, 2.0, 5.9, and 10.6 percent; French 
Indochina, nil, 1.6, and 3.5 percent; Belgium, 0.5, 2.0, and 1.3 percent; 
and the Netherlands, nil, nil, and 0.4 percent, respectively. 

The estimated displacement of coal by natural gas used for domestic 
purposes in Canada in 1935 was 640,000 tons, the highest figure since 
1931, when the amount was 680,000 tons. Fuel oil for domestic use 
and building heating also gained, the amount representing 784,000 
tons of coal in 1934 as against 693,571 tons in 1933.15 

Imports.—lmports of foreign anthracite into the United States 
increased 7.7 percent over 1935. Nearly three-fourths of the total 
originated in Russia and practically all of the remainder in Great 
Britain. As usual, nearly all of the imports entered the New England 
States. 

Imports of coke into New England States and New York increased 
from 198,041 tons in 1935 to 203,127 in 1936. Coke imports from 
Belgium ranked first and were two and one-half times greater than 
the previous year; the Canadian figures did not differ greatly, but & 
decrease took place in receipts from Germany and Great Britain. 
About 36 percent of the imports entered the New York customs 
districts and 22 percent the Massachusetts, 19 percent the Los 
Angeles and San Francisco, and 9 percent the Buffalo district. 

Imports of fuel briquets amounted to 20,350 tons, an increase of 
21 percent over the 1935 figure. All were imported from Belgium 
and entered the Massachusetts customs district. 

Freight rates.—The motor-compelled rates applicable to anthracite 
handled by rail, which became effective in 1935, were maintained 
during the year. 

Competitive fuels —A further increase in the use of competitive 
fuels for domestic consumption is indicated for 1936. The statistical 
trend of the competition of other fuels with anthracite may be found 
in the chapter on Coke and Byproducts. (See p. 920.) 

Range- and heating-oil sales continued to show increases. Sales of 
range oil amounted to 21,526,000 barrels in 1935 compared with 
15,756,000 in 1934; the New England States, New York, and New 
Jersey took 16,952,000 barrels, an increase of 3,380,000 over 1934. 
Sales of heating oils proper, for domestic and commercial purposes, 
totaled 76,853,000 barrels in 1935, an increase of 26.3 percent over 
1934. The 1934 figure was an increase of 21.3 percent over 1933. In 
1935, for the first time, oils used for heating exceeded those used for 
the bunkering of vessels. 

1 Figures on imports and exports complled by M. B. Price, of the Bureau of Mines, from records of the 


Bureau of Foreien and Domestic Commerce. 
18 Coal Statistics for Canada, 1934 and 1935, p. 8. 
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Sales of natural gas to domestic consumers, which includes gas 
used for house heating, increased 8.3 percent over 1935, according to 
the American Gas Association. Sales in 1936 in New York were 4.3 
percent and in Pennsylvania 9.2 percent more than in 1935. 

Sales of manufactured gas for domestic cooking, water heating, and 
gas lighting decreased slightly in comparison with 1935. Sales for 

ouse heating, however, again showed & noteworthy increase—21 
percent over 1935. 

Sales of liquefied petroleum gases increased sharply, jumping from 
509,000 barrels in 1935 to 714,619 in 1936, or 40.4 percent. Sales in 
1935 were 21 percent over the 1934 figure. 

The use of byproduct coke for domestic purposes amounted to 
9,643,507 tons in 1936 compared with 9,161,980 in 1935, and sales 
of beehive coke sold for domestic purposes totaled 377,836 tons as 
against 264,406 in 1935. 

The production of fuel briquets totaled 1,124,973 tons—30.7 per- 
cent more than in 1935. In 1936 briquets manufactured in the East- 
ern States comprised 31.2 percent of the national production com- 
bud with 35.9 percent in 1935. "The average value per ton in the 

astern States continued to decline, having been $4.72 in 1934, 
$4.48 in 1935, and $4.19 in 1936.  Packaged-fuel data are not included 
in the foregoing. Imports of briquets in 1935 and 1936 were 16,778 
and 20,350 tons, respectively. The production of petroleum coke 
declined from 1,458,000 tons in 1935 to 1,378,000 in 1936, or by 5.5 
percent. 

Sales of both mechanical stokers and oil burners again increased. 
Sales of mechanical stokers for residences and apartment houses in 
1936 totaled 80,924, an increase of 82.7 percent over 1935. Sales in 
1935 were 73.7 percent over 1934. Shipments of domestic oil burners 
in 1936 numbered 157,413 (41.9 percent over 1935), which was about 
43 percent over the 1934 figure. 

Wage agreement.—A new wage agreement between anthracite mine 
operators and the United Mine Workers of America was consummated 
early in the year and approved by the Tri-District Convention in 
June 1936. The agreement, which expires April 30, 1938, mainly 
provides for a 7-hour day and a 5-day week from May 1, 1937, at the 
same daily wage rate as was previously paid for 8 hours, and the com- 
plete check-off of union dues by the operators. A clause also provides 
for full responsibility on the part of district and international officers 
of the United Mine Workers of America to prevent strikes in viola- 
tion of the agreement. 

Employment.—The number of men employed at the anthracite 
mines declined from 103,269 in 1935 to 102,300 in 1936, or about 1 
percent, according to the Pennsylvania Department of Mines, with 
allowance for employees of dredge operators and strip contractors. 
Employment in 1935 was 5.4 percent less than in 1934. The number 
of men on strike in 1935 was the lowest since 1930. 

Mechanical loading.—All the related facts of deep-mined produc- 
tion, tons mechanically loaded, and purchases of new equipment 
indicate the continuing importance of mechanized loading in the 
anthracite field. 

Tables 17A to 20A, inclusive, show the coal mechanically loaded 
through 1935. In 1935,9,279,057 tons were handled compared with 
9,284,486 tons in 1934, a slight decline of 5,429 tons. In connection 
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with this small drop note that the total production of deep-mined 
anthracite was 43,679,000 tons in 1935 and 48,574,000 tons in 1934. 
A further advance in the degree of mechanized loading is therefore 
recorded for 1935 in that 21.2 percent of the deep-mined output was 
mechanically handled compared with 19.1 percent in 1934. 

Preliminary reports to the Pennsylvania Department of Mines 
indicate & total of 11,019,235 tons of anthracite loaded mechanically 
in 1936, and it is known that large purchases of new equipment were 
made during the year.* In 1935, mine operators reported 1,593 con- 
veyors in use, including hand-loaded types as well as those equipped 
with duckbills or other self-loading heads. In 1936, 28 manufacturers 
of equipment reported that 312 new units were sold, which compares 
with 354 units sold by the same manufacturers in 1935. It is not 
possible to segregate these sales as to whether they were for replace- 
ment of worn-out or obsolete machinery, or for entirely new installa- 
tions to replace hand loading. 


FINAL STATISTICS OF ANTHRACITE IN 1935 
SOURCES AND ACKNOWLEDGMENTS 


Tables 3A to 27A present the final detailed statistics of operations 
in the anthracite industry in 1935. The principal data were issued in 
the mimeographed report Pennsylvania Anthracite Coal Tables, 1935, 
released January 16, 1937, and the detailed record is preserved for 
permanent reference in this volume. 

The statistics are based upon reports courteously furnished by mine 
operators under the system of voluntary cooperation used in all 
statistical services of the Bureau of Mines. 

The Bureau's standard inquiries relate to production, value of prod- 
uct, employment, and mechanical equipment of the mines. In 1935, 
certain supplementary questions were asked regarding cost of ma- 
terials, fuel and power, wages paid, and number and total compensa- 
tion of salaried employees. Thesa additional items were requested 
for 1 year only and were added to avoid what would otherwise have 
been serious duplication of statistical questionnaires. A general 
Census of Business had been undertaken for the year 1935, designed 
to cover all branches of American industry and trade. At the sugges- 
tion of the Central Statistical Board, ıt was arranged that these 
supplementary inquiries regarding anthracite should be carried on 
the Bureau of Mines annual return. The Bureau was responsible for 
their collection and tabulation, and throughout the records remained 
in the confidential custody of its sworn employees. The results have 
been published in multigraphed form by the Bureau of the Census, 
and a detailed report has been issued under the title, “Employment 
and Related Statistics of Mines and Quarries, 1935, Part II—Penn- 
sylvania Anthracite." Y 

To all operators responding to the unusually heavy requests for 
information in 1935, cordial thanks are ended. 

The tables in the present chapter are confined to the standard items 
covered in previous reports of the Bureau of Mines. 

16 Plein, L. N.. and Tryon, F. G., Sales of Mechanical Loading and Cleaning Equipment for Use in 
Mr pes Tu Min. Cong. Jour., February 1937, pp. 57-60. See also the chapter on Progress in Mine 
u Tryon, F. G., Otero, M., and Ashmead, D. C., Employment and Related Statistics of Mines and 
esearch Project 
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FIELDS AND OPERATIONS INCLUDED 


The Pennsylvania anthracite industry.—Trade practice and his- 
torical usage recognize two major divisions in the coal industry of the 
United States—bituminous coal and Pennsylvania anthracite. An- 
thracite and semianthracite are mined in parts of Virginia, Arkansas, 
Colorado, and New Mexico. Locally these coals represent distinct 
and important industries; but the tonnages involved are small, and for 
statistical convenience they are usually grouped with the totals of the 
bituminous coal industry, and they have been so grouped in this re- 
port. Separate figures, however, are given in table 47. 

The Pennsylvania anthracite industry, as here defined, includes all 
the nonbituminous fields of that State. Trade usage commonly 
includes with Pennsylvania anthracite the output of the Bernice 
Basin in Sullivan County, although the coal of this basin is officially 
classified as semianthracite, according to the tentative standard of 
coal classification adopted by the American Society for Testing 
Materials. 

Districts and fields —The main anthracite region is divided into 
three subregions or districts—Lehigh, Schuylkill, and Wyoming. 
This is the areal grouping most commonly used in trade statistics, and 
it is followed also in the district organization of the United Mine 
Workers of America, in which district 1 corresponds to the Wyoming 
trade region, district 7 to the Lehigh region, and district 9 to the 
Schuylkill region. The district grouping, therefore, is used in the 
primary tables of this report. For technical operating studies, how- 
ever, a grouping into four fields—Northern, Western Middle, Eastern 
Middle, and Southern—is preferred because it follows more closely 
the geologic conditions which largely influence the methods and costs 
of mining. The field grouping is followed in tables 7A and 9A. The 
Northern field is coterminous with the Wyoming district. That part 
of the Southern field lying east of Tamaqua, known as the Panther 
Creek Valley, and the Eastern Middle field make up the Lehigh dis- 
trict. That part of the Southern field west of Tamaqua and the 
Western Middle field comprise the Schuylkill district. 

Small mines and intercompany sales —No attempt was made to 
cover the production of illicit or bootleg coal, the quantity of which 
produced in 1935 has been variously estimated at approximately 
4,000,000 tons. All known legitimate operations are included in the 
statistics. In recent years, conditions have favored the development 
of numerous small mines operating on lease or subcontract and pro- 
ducing run-of-mine coal, which is sold to larger companies for prepara- 
tion at a breaker. At the same time there has developed an increasing 
transfer of coal from one operation to another, and one of the largest 
companies has built great central breakers to which coal from numer- 
ous collieries is shipped by rail for preparation. These tendencies 
have increased the complexity of the task of compilation, but great 
care has been exercised to avoid double counting of the tonnage pro- . 
duced by one operator and prepared for market by another, so that the 
figures are believed to represent the net quantity of merchantable coal 
plus the fuel used by the collieries themselves. At the same time, 
the employees of operators producing run-of-mine only have been 
included, since they have received wages from the industry and have 
contributed to the final product. 
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Reports from stripping contractors.—On account of the great increase 
in the quantity of coal mined by stripping, the Bureau of Mines has 
for some years made special arrangements to record the employees of 
strip contractors. A special report is obtained from all known strip 
contractors of the number of men employed and days worked during 
the year. In 1935 it was found that an average of 3,053 men was 
SS D yed by the strip contractors. These men are properly to be 
counted in the working force of the industry and are included in the 
tables of this report. Careis taken, however, to avoid double counting 
of production between the contractor and the colliery company for 
which the work is done. 


STATISTICAL SUMMARY 
TABLE 3A.—Statistical trends of the Pennsylvania anthracite industry, 1981-35 


1931 1932 1933 1934 1935 
Production: 
Loaded at mines for shipment: 
Breakers. ..............- net tons. .|151, 264, 291 i-r 291 | 41, 780, 739 | 49, 435, 704 | 44, 369, 285 
Dedi m ts E do.... 1, 295 5, 190 648,086 | 1,231,984 966, 804 1, 794, 402 
SE do.... 199, 268 252, 346 322, 686 353, 764 374, 142 


————— € net aer 2,901,117 | 2,810,337 | 3,249,552 | 3, 285, 936 2, 874, 970 
net ican 8,985, 786 | 3,150,161 | 2,956,383 | 3, 126, 033 2, 745, 984 


Total production.............. do....| 59, 645, 652 | 49,855, 221 | 49, 541, 344 | 57,168, 201 | 52, 158, 783 
Value at breaker, washery, or dredge...... $296,355,000 1$222,375,000 |$206,718,000 '$244,152,000 | $210,131,000 
Average sales realization per net ton on 

breaker shipments: 


Lump and broken..................... $6. 74 $5. 09 $5. 43 $5. 43 $5. 16 
LEE $7.01 $6. 17 $5. 90 $5. 88 $5. 44 
SATE A ee ee $7.37 $6. 53 $6. 25 $6. 23 $5. 87 
BE A E QE LEE He 21 $6. 26 $5. 95 $5. 98 $5. 64 
mor HEUTE c Pe . 76 $4. 55 $4.22 $4. 40 $4. 16 
Total dom UC zu coc cronos $6.87 $6. 09 $5. 78 $5. 80 $5. 45 
Buckwheat No. Lee $2. 79 $2. 83 $2. 84 $2. 86 $2. 58 
Buckwheat No. 2 ded DEM ME M $1. 52 $1. 52 $1. 50 $1. 56 $1.74 
Buckwheat No. 3 (barley)............. $1.03 $0. 97 $1. 00 90. 97 $1. 08 
ECO $0. 29 $0. 81 $1. 24 $1.25 ME 
Other, including Buckwheat No. 4.... $0. 57 $0. 55 $0. 63 $0. 71 $0. 57 
Total steam.. ....-.--- -2-0022 ..-.- $2. 00 $1. 98 $1. 93 $1. 98 $2. 03 
Total, all sizes. ............. l.l... ..- $5.35 $4. 74 $4. 46 $4. 53 $4. 29 
Percentage by sizes in total breaker ship- 
ments: 
Lump and broken........... percent.. 0.3 0.3 0. 4 0.3 0.3 
(4 UPON ETERNI ees 9.6 9.1 8.5 7.9 7.0 
EENEG MOM PSI DEOS TENE do.... 23.6 23.7 22.8 22.4 21.8 
See SE do 25.0 24.3 24.0 25. 5 26.1 
EECH do.... 10. 3 9. 9 10. 2 10. 6 10. 7 
Total domestic.................. do.... 68.8 67.3 65.9 66.7 65. 9 
Buckwheat No. 1............... do.... 14. 9 15. 5 15. 2 15.3 18. 1 
Buckwheat No. 2 (rice)......... do.... 8.6 8.6 8.9 8.6 9.3 
Buckwheat No. 3 (barley).......do.... 0.7 7.2 7.8 7.0 7.8 
Helleg teste eg ee Seege do. 0.2 0.2 0.1 (-- EE 
Other, including Buckwheat No. 
ial 0.8 1.2 2.1 1.8 1.9 
Total atenm. 2-2. do.... 31.2 32.7 84.1 33. 3 34.1 
Producers’ stocks on Dec. 31 3... Det tons.. 8,073,000 | 1,732,000 | 1,106,000 | 1,921, 000 1, 011, 000 
EXDOLS.....- c ope bi eck EISE RM do....| 1,778,000 1, 303, 000 1, 035, 000 1, 298, 000 1, 609, 000 
a A do.... 638, 000 607, 000 4958, 000 478, 000 571, 000 
Consumption (calculated)........... do....| 58, 408, 000 | 50, 500, 000 | 49, 600, 000 | 55, 500, 000 | 51, 100, 000 
Capacity in operation (calculated).. .do....|100, 000, 000 | 94, 000, 000 | 83, 000, 000 | 84, 000, 000 | 84, 000, 000 
Average number of days worked........... 181 162 182 207 189 
Man days lost on account of strikes and 
t E AA 570, 664 289, 523 686, 692 774, 856 763, 307 
Number of men on strike during year...... 65, 907 34, 259 50, 948 38, 904 2n. 127 
Average number of men employed......... 139, 431 121, 243 104, 633 109, 050 103, 269 
Output per man per day.......- net tons.. 2.37 2. 54 2. 60 2. 53 68 
Output per man per year............ do.... 428 411 473 524 505 
Quantity cut by machines........... do....| 1,587,265 | 1,674,223 | 1,648,249 | 1,981,088 1, 848, 095 
Quantity mined by stripping.......- do....| 3,813,237 | 3,980,973 | 4,932,069 | 8,798, 138 5, 187,072 


: ee 122,894 rons of coal stored at collieries in 1931 and 33,060 tons in 1932. 
ss than 0.1 percen 
3 From records of the Anthracite Institute. Figures represent prepared coal on the ground at the breaker. 


TABLE 3A.—Statistical trends of the Pennsylvania anthracite industry, 1981-S5— 
Continued 


1931 1934 1935 


Quantity loaded by machines under 


0 A net tons.. 9, 284, 486 9, 279, 057 
Distribution: 

Total receipts in New England + 

net tons.. 5, 992, 000 5, 404, 000 
Exports to Canada ...-..------- do.... 1, 266, 000 1, 592, 000 
Loaded into vessels at Lake Erie! 

net tons.. 607, 000 559, 000 
Receipts at Duluth Superior *...do.... A 182, 000 


Th From records of the Massachusetts Department of Labor and Industries, divison on the necessaries o 
e. 

5 From records of the Ore and Coal Exchange. 

* From records of the United States Engineer Office, Duluth, Minn. 


PRODUCTION, BY WEEKS AND MONTHS 


The following tables summarize the statistics of weekly and 
monthly production of anthracite first published in the Bureau of 
Mines’ weekly coal reports. Statistics of current output are estimated 
from records of cars of anthracite loaded by the nine railroads that 
serve the region, checked in turn against tonnage reports from trade 
sources. The weekly and monthly figures, as given in tables 4A and 
5A, have been adjusted to the annual total ascertained by direct 
canvass of the operators themselves. 


Taste 4A.—Estimated weekly production of Pennsylvania anthracite in 1986, 


1n net tons 
Weda Num- z Num- 
'eekly ber of a Veekly ber of = ian 
Week ended produc- work- | , Daily Week ended produc- work- Ball, 
tion ing aversa" tion ing vorago 
days days 

UE ee ee 1 931, 000 14 * 234, 200 || July 20............. 803, 000 6 133, 800 
JUS. 1E os ace meon ], 231, 000 6 205,900. H SUEY 20... 0l 881, 000 6 146, 800 
HB. AI 1, 247, 000 6 207, 800 7 MP NS SEN 950, 000 6 158, 300 
AUD. JULI Verb RAMS 1, 369, 000 6 228, 200 A," Ab, E SECHS 473, 000 6 78, 800 
de Ra REC RENE A 1, 515, 000 6 252, 500 AMI y amo sna ca aii 481, 000 6 80, 200 
Feb. 9 " 1, 371, 000 6 228, 500 TL fe WG eee 456, 000 6 76, 000 
MOD M a ue E Geng 1, 228, 000 6 204, 700 AXIS, BEALI Ee it L 198, 000 6 199, 700 
POR. RARE 875, 000 5.5 159, 100 CN IRE EI RE 564, 000 b 112, 800 
AEM EE EE 1, 012, 000 6 168, 700 BEDS. iio bm. 814, 000 6 135, 700 
DP. dr 755, 000 6 125, 800 ae | ee 1, 009, 000 6 168, 200 
BD, Her SEH 712, 000 6 118, 700 C.so &, ER 1, 563, 000 6 260, 500 
DES en 764, 000 6 127, 300 DO Diana amaia 953, 000 6 158, 800 
DAN, o emere 660, 000 6 110, 000 Ont. TE A oov2osenasl. Le LO (UD 6 187, 500 
Sq. XQ age 687, 000 5 137, 400 DOS. Bm Nes 1, 037, 000 6 172, 800 
Pv. Q0 Meester 1, 267, 000 6 211, 200 qo A LEE 793, 000 6 132, 200 
Lt FE, 1, 324, 000 6 220, 700 NOW: PRA 635, 000 b 127, 000 
Fo A AAA 1, 160, 000 6 193, 300 NOV. IA 554, 000 6 92, 300 
BEES amis 961, 000 6 160, 200 Niv | Loris 612, 000 5 122, 400 
MIN A, eee 975, 000 6 162, 500 NOV SE ia a 1, 028, 000 6 171, 300 
Mey SE 1, 173, 000 0 195, 500 NOV. | V E ELeeneuens 990, 000 5 198, 000 
BERT Meute gt Serien 1, 334. 000 6 222, 300 De T e 1, 173, 000 6 195, 500 
JUS PCIA 1, 249, 000 b 249, 800 || Dec. LA eanan 1, 140, 000 6 190, 000 
rt, TT ze L 385, 000 6 230. 800 doo A. c MOULE ae 891, 000 6 148, 500 
June 15............| 1,457,000 6 242, 800 GNE VEL LE aA d" 883, 000 5 176, 600 
aj y CA DO 1, 140, 000 6 190, 000 || Jan. 4, 1936........ 1 545, 000 12 2 240, 400 
A M Los Ee, 1, 493, 000 6 248, 800 ———— ——— 
jo, d MP S 689, 000 5 137, 800 'Total........| 52, 159, 000 303. 5 171, 900 
der Mois teat 644, 000 6 107, 300 


! Figures represent the output of working days in that part of the week Included in the calendar year 1935. 
Figures of total production for the week of Jan. 5, 1935 are 1,108,000 tons, and for Jan. 4, 1936, 1,202,000 tons. 

3 SPD daily production for the entire week and not for the working days that fell in the calendar 
year : 
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TABLE 5A.—Estimated monthly production of Pennsylvania anthracite, 1932-351 
[Production figures represent thousands of net tons] 


1932 1933 1934 1935 


Month Num- Num- Num- Num- 

. Month- | ber of| Daily| Month- | ber of Daily| Month- | ber of) Daily| Month- | ber of Daily 
ly pro- |work-|aver- | ly pro- | work-| aver-| ly pro- |work-| aver-| ly pro- | work-| aver- 
duction | ing | age | duction | ing | age | duction | ing | age | duction] ing | age 

days days days days 


—— | cr | ——— — | — | — | ee | Oe | | es | eee 


January...... 3.937 | 25 157 3,818 | 25 153 6,102 | 26 231 5,700 | 26 223 
February..... 4,061 | 24.5| 166 4,287 | 23. 182 5,930 | 23.5| 252 4,652 | 23.5| 198 
March........ , 27 179 4,532 | 27 168 6,304 | 27 237 | - 3,228 | 26 124 
April......... 25 227 2,899 | 24 121 4,819 | 24 201 4,763 | 25 191 
MAN EE 3,311 | 25 132 2,975 | 26 114 5,230 | 26 201 5,118 | 26 197 
June.......... 2,576 | 26 99 3,939 | 26 152 4,168 | 26 160 6,724 | 25 229 
July... ie 3,052 | 25 122 3,088 | 25 148 3,430 | 25 137 3,502 | 26 135 
August....... 500 | 27 130 4,409 | 27 163 3,570 | 27 132 3,073 | 27 114 
September....| 4,151 | 25 166 5,007 | 25 200 3,962 | 24 165 4,113 | 24 171 
October....... , 25 212 4,725 | 25 189 4,711 | 26 181 4,132 | 28 159 
November....| 4,315 | 24 180 4,825 | 24 201 4,165 | 24 174 3,432 | 24 143 
December....| 5,141 | 26 198 4,437 | 25 178 4,687 | 25 187 4,632 | 25 185 


— |— MM —Ó——— | |— | —— À—À— ——— | ———— | ————— 1————M dM ——Ó— d —Ó—— 


Total...| 49,855 | 304.5| 164 | 49,541 164 | 57,168 | 303.5| 188 | 52,159 | 303.5| 172 


: 


1 Production is estimated from weekly car loadings as reported by the Association of American Railroads 
and includes mine fuel, coal sold locally, and dredge coal. Does not include an unknown amount of ‘‘boot- 
leg” production. In computing the average rates per working day, New Year’s, Eight-Hour Day (Apr. 1), 
Memorial Day, Independence Day, Labor Day, Mitchell Day (Oct. 29), Thanksgiving p hristmas, 
and, since the war, Armistice Day, have been counted as holidays. Beginning with 1927, Washington's 
Birthday is counted as a half holiday. No allowance, however, has been made for church holy days, which 
are observed by many of the miners. Monthly statistics from 1905 to 1925 will be found in Coal in 1925, 
pp. 427-428, and from 1926 to 1930 in Coal in 1930, p. 741. 


PRODUCTION, BY REGIONS 


TABLE 6À.— Pennsylvania anthracite shipped, sold locally, and used as colliery 
fuel in 1936, by districts 


Shipments Local] sales Colliery fuel 
District 


Net tons | Value! |Net tons| Value |Net tons} Value | Net tons 


rm ce | ———————— ff | —— —— 


Anthracite region, cT- 
cluding Sulliran 
County 


Lohigh: 
Breaker product....| 6, 939, 191/$29, 202,045) 298, 972/$1, 374, 608| 417, 423 
Dredge product.... 78, 578 OO 224 AO a oce AA loco ube 
Total Lehigh..... 7, 017, 769 
Schuylkill: 
Breaker product... ./12, 779, 324 2, 517, 938 
Washery product...| 1, 514, 648| € : 152, 674 
Dredge product....| 295,564 7 203, 693 
Total Schuylkill. .|14. 589. 536 2, 874, 305 
W yoming: 
Breaker product... .|24, 547, 692|109, 796, 251/1, 635, 014 
Washery product...| 279,754 672, 572 1, 160 3, 548 
Dredge product.....|.......... |. .........- 19, 227 32, 793 edocti eu uere 


Total W yoming. .|24, 827, 446/110, 468, 823|1, 655, 401 


Total, excluding Sul- 
livan County: 
Breaker product.... 
Washery product...| 1,794, 402| 4,201, 490| — 51,068 


Dredge product....| 374,142 278,021| 213,787 
DES eege 
Sullivan County:! 
Breaker product.... 103, 078 300, 325 74,151 289, 115 12, 736 13, 018 189, 965 602, 458 
Grand total...... 46, 537, 8291194, 602, 630,2, 874, 970/12, 032, 027|2, 745, 984,3, 495, 908/52, 158, 783,210, 130, 565 


! Valuegiven is value at which coal left possession of producing company f. o. b. mines and does not include 
margins of a incorporated sales companies. 

2 For purposes of historical comparison ar.d statistica] convenience the mines of Sullivan County are 
grouped with the Pennsylvania anthracite region although the product is classified as semianthracite 
according to the American Society for Testing Materials Tentative Standard. 
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PRODUCTION, BY FIELDS AND COUNTIES 


TABLE 7À.— Pennsylvania anthracite produced, by fields, 1931-35, in net tons 


[The figures of breaker product include a certain quantity of culm-bank coal, which in 1935 amounted to 
617,000 tons. Data for 1913-25 will be found in Coal in 1925, p. 517, and for 1926-30 in Coal in 1930, p. 747] 


1931 1932 1933 1934 1935 
Anthracite region, excluding Sullivan 
County 
Eastern reta oo 
joco. CEN 16,075,000 | 5,417,755 | 5,536,113 | 6,013, 462 5, 248, 176 
A Rae Qu Pu. E (1) EE 4006" A EE 
do A 6, 075, 000 5, 417,755 5, 544, 209 6, 013, 462 5, 248, 176 
Western Middle: 
Breakers. lc sls 11,912,000 | 9,153,447 | 9,450,345 | 12, 417, 648 10, 231, 664 
Washeries...............-.-...----..-. 916, 000 441, 243 830, 361 801, 391 1, 483, 023 
Dredges.....-..-.-....--------eeeeenee 161, 000 190, 067 233, 210 213, 567 231, 711 
Otel e ese 12, 989, 000 9, 784, 757 | 10, 513,916 | 13, 432, 606 11, 946, 398 
Southern: 
Breakers. ........--..........--.------ 7, 883, 000 7, 001, 313 6, 274, 248 7, 384. 649 6, 091, 307 
VETO -20000 0000aao0nMaaanMMnMMtMM 65, 000 29, 010 77, 776 82, 910 99, 204 
Dredge8..-..2-2. aere ese 298, 000 279, 948 287, 724 409, 448 339, 529 
a O 8, 246, 000 7,310, 271 6, 639, 748 7, 877, 007 6, 530, 040 
Northern: 
BYGAK GIS A sala ceomensie 31, 876, 000 | 26, 938, 903 | 26, 109, 575 | 20, 322, 571 27, 700, 235 
Washeries. ............- cL. s sels ss. 403, 000 305, 625 602, 525 302, 540 524, 742 
DII A IIA necicw enn 10, 035 17, 990 29, 165 19, 227 
q BEE EE 32, 279, 000 | 27, 254, 653 | 26, 730, 090 | 29,654, 276 | 28, 244, 204 
Total; excluding Bullivan County: 

ET EE 57,746,000 | 48,511, 508 | 47, 370, 281 | 55,138,330 | 49,271,382 
Washeries.....................-.-.-.-- 1, 384, 000 775, 878 1, 518, 758 1, 186, 841 2, 106, 969 
Dredges...........-......--.-..------- 459. 000 480, 050 538, 924 652, 180 590, 407 

Toll ad a aaae 59, 589, 000 | 49, 767, 436 | 49, 427, 963 | 56, 977, 351 51, 968, 818 

Sullivan County: Breakers................ 57, 000 87, 785 113, 381 190, 940 189, 965 

Grand total......................... 59, 646, 000 | 49, 855, 221 | 49, 541, 344 | 57, 168, 291 52, 158, 783 


! A small amount of washery product is included with the breaker product. 


TABLE 8AÀ.— Pennsylvania anthracite produced in 1935, by counties 


Shipments Local sales 
County 
Net tons Value ! Net tons Value 

Leit DEE Ou Glee cel aee 1,441,092 | $5, 546, 253 57, 966 $273, 689 
Colüm Dl laa 185, 913 849, 933 23, 533 32, 447 
RI (le ue AN 487, 581 1, 921, 407 150, 318 168, 567 
TACK AW anna EE 9, 494, 268 41 563, 615 772, 013 3, 735, d 
bese coe bike toute NM 18, 716, 042 83, 871, 709 1, 035, 625 4, 438, 214 

Nortbamberland es Sele nde a EE , 287, 474 | 18, 844, 788 209, 760 997 
sl OA 10, 253, 386 39, 573, 027 470, 812 2, 040, 392 
BV aN as a a da 103, 078 300, 325 74, 151 289, 115 
Susquehanna and Wayne. .........._........---.----- 470, 745 2, 024, 351 6, 854 38, 132 
Berks, Lebanon, Lehigh. and Northampton !.......... 98, 250 107, 222 13, 338 18, 051 
Total, A enc co dua bc ase usua Ducit 46, 537, 820 | 194,602, 630 | 2,874,970 | 12, 032, 027 
Total, 19034... A AO 50,756,322 | 226, 258,289 | 3,285,930 | 13,755, 860 


Change, 1935. ............ c. LL Lc l.l Lll s. percent.. —8.3 —14.0 —12.5 —12.5 
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TABLE 8A.—Pennsylvania anthracite produced in 1935, by counties—Continued 


Carole dere OE RmeP EN 3,779 
A SON APERTE , 738 

0 A See 48 A : 1, 230 
LackaWaDDA co cenicicuae oc picos ; 45, 995, 490 21, 403 
AT AAA E caue DE 21, 231, 993 | 89, 997, 457 45, 556 
Northumberland............................ 5, 634, 339 | 19, 959, 017 S, (49 
Schüylkill xa ao caca dd 11, 258, 959 | 42, 415, 672 20, 992 
Bülliya EE 189, 965 602, 458 524 
Susquehanna and Wayne................... 516,221 | 2,115, 952 965 
Berks, Lebanon, Lehigh, and Northampton 2.|............]............ 111, 588 125, 273 43 
Total, IMD eos ocios ici das 52, 158, 783 |210, 130, 565 103, 269 
Total, AA ee ee 57, 168, 291 |244, 152, 245 109, 050 
Change, 1935....................... percent.. —8.8 —]13.9 end 


! Value given for shipments is value at which coal left possession of producing company f. o. b. mines and 
does not include margins of separately incorporated sales companies. 
2 Counties producing dredge coal only. 


FRESH-MINED AND CULM-BANK COAL, BREAKER AND WASHERY 
PRODUCT 


Anthracite is now produced from three sources—from mines, from 
old culm banks, and from the rivers that drain the anthracite region. 
As all three sources contribute to the country's supply, it is important 
to consider them all to ascertain the total production. No difficulty 
is experienced in separating the figures of production by dredges. 
It is difficult to draw & sharp line that can be maintained throughout 
the statistics of the industry, however, between the fresh-mined and 
the culm-bank coal. 

As the best solution of this problem, the producing companies are 
asked to supply separate statements for each breaker, washery, or 
dredge. "These are totaled to form the primary tables of this report 
to show the total quantity of breaker product, washery product, and 
dredge product, with related figures of value, number of employees, 
and time worked. 

The figures of breaker and washery product, however, are not ex- 
actly equivalent to the fresh-mined and culm-bank coal because of the 
pce sometimes adopted of putting culm-bank coal through a 

reaker, either directly from the bank or after preliminary treatment 
in & washery. 

In 1935, the total washery product was reported as 2,106,969 net 
tons. In addition, a total of 617,350 tons of culm-bank coal was 
treated at breakers. Of this, 192,790 tons was handled in the Lehigh 
district, 188,584 tons in the Schuylkill district, and 235,976 tons in the 
Wyoming district. 

A record, by fields, of the culm-bank coal put through breakers is 
given in table 9A. 


TABLE 9A.—Culm-bank coal put through breakers, by fields, 1929-85, in net tons 


Eastern Western 
Middle 


! No culm-bank coal is put through breakers in Sullivan County. 
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COAL 883 
TRENDS IN SIZES SHIPPED 


TABLE 11A.—Sizes of Pennsylvania anthracite shipped from breakers, by regions, 
1933-85, in percent of total 


[Note that shipments of dredge and washery coal are not included] 


Percent of total shipments 


Size of coal Lehigh region Schuylkill region | Wyoming region 


— — M —À— — — EA EA EH A TN A E A NN 


Lump ! and broken... 0.4; 0.4 | 0.4| 06] 04] 0.4] 03] 0.2 0.3 
ER. 02.2 lncscuo n i E eL eet aero ai. lore 5.9 5.4 5.2 7.0 6.7 5.7 | 10.2 9.3 8.3 
BIOVB.. e use c aevi E iai Ee 21.6 | 21.0 | 20.6 | 19.6 | 19.5 | 18.7 | 24.8 | 24.7 23.7 
Chestnüb. A Doe A AO 22.9 | 24.7 | 25.4 | 21.8 | 23.6 | 24.4 | 25.4 | 26.9 27.2 
BEE 11.8 | 12.5 | 11.9 | 10.2 | 10.2 | 10.8 9.7 | 10.2 10. 3 
Total domestic.......................... 62.6 | 64.0 | 63.5 | 59.2 | 60.4 | 60.0 | 70.4 | 71.3 | 69.8 
Buckwheat No. 1__...-._..-....-.-.-.-------- 16.4 | 16.4 | 16.3 | 16.8 | 16.72 | 16.4 | 13.9 | 14.1 | 14.1 
Buckwheat No. 2frieei LL LLL... 9. 7 8.5 8.8 9.8 9.0 9.9 8.4 8.5 9.0 
Buckwheat No. 3 (barley).................... 9.0 9.1 8.7 | 10.6 | 11.0 | 10.7 6.0 5.0 5.9 
TA OOP eR XN E, GE mm Move E CORRER SEE de Ae Io. 
Other, including Buckwheat No. 4............ 2.3|201|271| 36] 29| 30] 11 1.1 1.2 
Total steam..........-................-- 37.4 | 36.0 | 36.5 | 40.8 | 39.6 | 40.0 | 29.6 | 28.7 | 30.2 


Total, excluding 
Sullivan County Sullivan County Grand total 


Lump ! and broken........................... 0.4) 0.3] 0.4) 1.7 |.....l...... 0.4] 0.3 0.3 
Beer wees A iD ose went eee se 8.5 7.9 7.0 7.9 4.4 3.9 8.5 7.9 7.0 
BIOVO. EE 22.8 | 22.4 | 21.8 | 16.9 | 19.0 | 19.6 | 22.8 | 22.4 21.8 
KEES 24.0 | 25.5 | 26.1 | 20.4 | 23.6 | 18.0 | 24.0 | 25.5 26. 1 
|. MTM PEERS 10.21 10.6 | 10.7 | 15.7 | 14.5 | 10.0 | 10.2 | 10.6 10. 7 
Total domestic.......................... 65.9 | 66.7 | 66.0 | 62.6 | 61.5 | 51.5 | 65.9 | 66.7 65. 9 
Buckwheat No. 1... 16.2 | 15.3 | 15.1 | 8.5 | 122 | 11.9 | 15.2 | 153 | 15.1 
Buckwheat No. 2 (rice)...................... 901 86| 9.3 1.5| 8.0 | 260] 89] 8. 9.3 
Buckwheat No. 3 (barley).................... 7.8 | 76| 77| 09|117| 5&4] 7.8| 7.6 7.8 
HOP. sco coe. cuesta um mah m 0.1 | (B A AA EA AA .1 | @ UN neve 
Other, including Buckwheat No. 4............ 20] 18] 19|265| 66] 52| 2.1 1.8 1.9 
Total steam... -00000000M 34.1 | 33.3 | 34.0 | 37.4 | 38.5 | 48.5 | 34.1 | 33.3 34.1 


! The quantity of lump included is insignificant. 
2 Less than 0.1 percent. 


TRENDS IN VALUES AND PRICES 
SOURCES OF INFORMATION AND METHODS OF ANALYSIS 


Margins of sales agents not included.—The valuation figures in this 
study represent value at the breaker or washery reported by the 
operating companies. In making its report, the company is requested 
to “estimate value of the product not sold” and to “exclude selling 
expenses.’ 

rom this it will be seen that when a producing company sells its 
output to a separately organized sales company (the practice of many, 
including certain of the larger producers), the value reported will ex- 
clude the margin of the sales company and may therefore be somewhat 
less than the circular price at which the coal in question is placed on 
the general market. This fact should be borne in mind in considering 
the variations in value between different regions shown in the tables 
for the same sizes of coal. (See table 12A.) 
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Estimates included in figures of value.—The reports are furnished in 
writing and signed by responsible officers of the mining companies. 
If a mine known to have produced coal during the year will make no 
report of value, an estimate is included in the total to make it com- 
plete. In 1935 the proportion of the total value of product repre- 
sented by such estimates was 2.6 percent, as all operators except a 
few small producers supplied the information in detail. 


AVERAGE SALES REALIZATIONS 


The average sales realizations on each size from 1933 to 1935 are 
given in table 12A. To insure comparability the table is based on 
shipments of breaker coal only, the dredge and washery product being 
excluded. 

The average realization on breaker shipments in 1935, all sizes 
combined, was $4.29 per net ton, a decrease of 24 cents per ton com- 
pared with the 1934 average of $4.53. The 1935 average sales real- 
ization was the lowest obtained by anthracite operators since 1918. 

In the domestic sizes there was a marked decrease in the price 
obtained for all sizes. The average mine price of all steam sizes 
increased from $1.98 in 1934 to $2.03 in 1935, chiefly because of the 
higher price realized on Buckwheat No. 2. 


TABLE 12A.— Average sales realization per net ton on Pennsylvania anthracite 
shipments from breakers, by regions and sizes, 1933-35 


[Value does not include margins of separately incorporated sales companies) 


Lehigh region Schuylkill region Wyoming region 


Size ET ee 
1933 | 1934 | 1935 | 1933 | 1934 | 1935 | 1933 | 1934 | 1935 

Lump ! and broken.................. $4.72 | $4.95 | $5.05 | $5.47 | $5.55 | $5.25 | $5.74 | $5.55 | $5.13 
ee EEE ae he E REA 8.81 5.92 5.39 5.80 5.84 b. 43 5. 96 6.89 A 46 
AA ANS E 6. 20 6. 28 5.88 6.17 6. 18 5. 84 6. 29 6. 25 5. 88 
Chestnüt..... llc lle coles et rn 5. 96 6.05 5.69 5. 92 5. 99 5. 67 5. 97 5. 96 5.61 
enge AS 4.18 4. 43 4. 20 4.15 4.28 4.10 4.27 4.47 4. 19 
Total domestic. . .............. 5. 68 5. 79 5.45 5. 68 5.74 5. 41 5.85 5.9 5. 47 
tel LAA E | A Se EEE 

Buckwheat No. 1...................- 2.87 2. 93 2. 94 2. 73 2.77 2. 74 2. 90 . 91 2.94 
Buckwheat No. 2 (rice) 3. ........... 1. 60 1.61 1.83 1. 39 1.43 1. 65 1. 53 . 64 1.77 
Buckwheat No. 3 (barley)........... 1. 04 1.04 | 1.14 .84 .84 94 | 1.13 . 09 L 19 
Total, steam 3................. 1. 96 2.00 2.05 1.72 1. 78 1.82 2. 06 2 16 
Total, all sizes. ................ 4.29 | 4.43 | 4.21 | 4.06] 4.17] 3.98 | 4.73 4.47 

Total, excluding Sullivan County Grand total 


Sullivan County 


Lump! and broken.................. $5.45 | $5.43 | $5.16 | $2.00 |.......]|....... $5. 43 
Erg ee ose AI SAT 5. 90 5. 88 5. 44 5.13 | $4.51 | $4.79 5. 90 
BIOUB. i c nene cL msc eL 6. 25 6. 24 5.&7 5. 00 3. 69 4. 62 6. 25 
Chóstüüt ao a dcus 5.95 5. 08 5. 64 5.12 3. 42 4. 58 5.95 
A A zs cach a 4.22 4. 40 4.16 3. 96 2. 48 3. 60 4. 22 

Total, domestic. ..............- 5. 78 5.80 5.45 4. 71 3. 36 4.42 5. 78 
Buckwheat No. 1.2--222000200000 2.84 | 2.86 | 2.88 | 3.49 | 1.45 | 2.42 | 2.84 
Buckwheat No. 2 (ríce)!. ............ 1. 50 1.57 1.74 1. 53 .81 1. 03 1. 50 
Buckwheat No. 3 (barley)........... 1.00 .97 1. 08 1. 13 .88 .94 1. 00 

Total, steam 3.................- 1. 93 1. 98 2. 03 1. 64 1.14 1.31 1. 93 

Total, all sizes. ................ 4.46 | 4.53| 4.29 | 3.56 | 2.50 | 2.91 | 4.46 


1 The quantity of lump included is insignificant. ?Includes birdseye. ? Includes all other steam sizes. 
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AVERAGE VALUES OF SHIPMENTS, LOCAL SALES, AND COLLIERY FUEL 


TABLE 13A.— Average value per net ton of Pennsylvania anthracite shipped, local 
sales, colliery fuel, and total production, by regions, 1984-85 ! 


[Note that values in this table include washery and dredge coal] 


1934 1935 
Year and region Ship- | Local |Colliery eut Ship- | Local |Colliery Leg 
ments | sales fuel ` |P ments | sales fuel |P 
tion tion 
TONG WEEN $4. 39 $4. 72 $1. 62 H 24 $4.17 $4. 60 $1. 60 $4.05 
Schuylkill................... 4. 02 3. 54 1. 50 3. 90 3. 74 3. 40 ]. 44 3. 64 
W yoming..............--..- 4. 76 4.52 1.19 4. 52 4.45 4. 53 1. 14 4.25 
Total, excluding Sul- 

livan County........ 4. 53 4.49 1.33 4. 36 4. 29 4. 48 1.27 4.15 
ess d. prn MÀ — | e M pÀ— M MM— MÀ p M p € 1 

Sullivan County............ 2.50 4.22 .89 2. 90 2.91 8. 90 1. 02 8.17 
Grand total. .......... 4. 46 4. 19 1.32 4.27 4.18 4. 19 1.27 4. 03 


1 Value given for shipments is value at which coal left session of producing company f. o. b. mines 
and does not include margins of separately incorporated sales companies. 


NUMBER OF OPERATIONS 


Due to the many changes in anthracite practices during the past 
few years, particularly with regard to concentration of preparation at 
central breakers, it Du not been possible to make the figures on 
number of active plants comparable with earlier years. However, 
in 1935 an effort was made to make an accurate count of the number 
of active operations. The results are shown in table 14A. 


TABLE 14À.— Number of aclive operations in the Pennsylvania anthracite industry, 


1936 
Culm 
banks 
Total 9per- Report- 
active Break- Other Wash- gd um ing 
District and type of product plants eis! prepa- | aries í junc- Dredges | strip- 
im DEO tion doe 
g H with ag 
break- 
ers 
Anthracite region, excluding Sullican 
Lehigh: County 
reakers or mines................. 35 E AN HERUNTER Le EE 29 
Ri ocurra ia a E Bi AA AA d PO 
q A AO 37 25 DN, EE 6 2 29 
Schuylkill: Fe a ee ae ee ee ee 
Breakers or mines................. 63 37 bal EE 13 EE 29 
MWosherieg 22-2 eee. 20 |2... 2 RRE EE 1 
0 02.u2.edixoR A 28 a ratas I8 E BEES 8 LUE E 
Ee c tacet sU Duk 111 37 37 6 13 28 30 
Breakers or mines................. 181 74 ¿3 ASA Y A 30 
Washeries......................... LEM NEUEN. EE aac EE AEE o toutes 
DIOJEU EEN Lloas2.7- I AA A ¡Y AAA 
Too ci is 196 74 7 2 8 1 30 
Total, excluding Sullivan County: DS i eee i Tie 
ele EE 279 136 72 EE Mic. ases 2 88 
Wosberlea l.l. dA EES 2 EROR URN A 1 
o 2e 2m mex Ab cesso Mis llanos x) A 
'TOtal su. crc Laie eee. 344 136 45 8 27 31 89 
Sullivan County: Breakers............ 6 AAA CERES PE ROSE 2 
Grand total..................... 350 142 45 8 27 31 91 


1 The number ofactive plants contains numerous duplications, that is, successions known and unknown» 
and leases and subleases. Each report received which was tabulated for production or for employment 
has been counted separately. 

2 Equipped to prepare standard sizes of fresh-mined coal. . 

3 For preliminary crushing, screening, or cleaning. Usually old breakers are used for this purpose. The 
number reported for dredges represents reports showing men employed at tipple. 

* Preparation plant for the sizing and cleaning of culm-bank coal. 
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TABLE 16A.—Strikes, suspensions, and lock-outs in the Pennsylvania anthracite 
region in 1936 


Total, 
Schyul- excluding| Sullivan | Grand 
Lehigh ki] = |Wyoming! Sullivan | County | total 
County 
Total number employed.................. 18, 206 26, 380 58,150 | 102,745 524 103, 209 
Men on strike. ..........................- 11, 218 7, 348 7, 561 26, 127 ae 26, 127 
Man-days lost on account of strike........ 177,272 | 267,679 | 318,356 | 763,307 |.......... 763, 307 
Average days lost— 
Per man employed.................... 9. 7 10.1 5.5 TA MSRP 7.4 
Per man on strike..................... 15.8 36. 4 42.1 20.2 4. 22 aa a 29. 2 


EQUIPMENT AND METHODS OF MINING 


TABLE 17A.—Relative growth of mechanical loading, hand loading, and stripping in 
Pennsylvania anthracite mines, 1927-85 


{Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors] 


Hand Hand 
loading ing under- Stripping loading 
ground 
Index numbers: 
2, 153, 000 | 71, 435, 1927 100 100 
2, 423, 000 | 67, 374, 113 94 
1, 912, 000 | 66, 494, 89 93 
2, 536, 000 | 60, 458, 118 85 
3, 813, 000 | 49, 075, 177 09 
3, 981, 000 | 38, 401, 185 54 
4, 932, 000 | 34, 229 48 
5,798,000 | 3 269 55 
5, 187, 000 241 48 


1 As reported by the Commonwealth of Pennsylvania, Department of Mines. 


TABLE 18À.— Pennsylvania anthracite loaded mechanically underground, 1927-35 


Serapers and mobile | Conveyors and pit- Total loaded 
loaders car loaders ! mechanically 
Year 
Number| Nettons | Number | Nettons | Number | Net tons 
of units loaded of units | handled of units | handled 
1927 Y. oc ecce A TORIS. 305 (3) 2, 223, 281 
O26 A A eh toe 302 (3) 2, 351, 074 
I020- c case cure ne ee ee acce setis d 350 1, 019, 879 3, 470, 158 
Kg EE 38A : L 540, 662 4, 467, 750 
I RD AAA AAA E E A 462 : 1, 922, 410 4, 384, 780 
¡ESA a a aaa a saaan 490 2, 781, 749 5, 433, 340 
TOS EE EE 464 4, 161, 864 6, 557, 207 
1934 DEE 531 6, 266, 745 9, 284, 486 
1035. EE 508 6, 617, 031 9, 279, 057 


1 Includes duckbills and other self-loading conveyors, which account for only a small part of the total, 
3 As reported by tbe Commonwealth of Pennsylvania, Department of Mines. 
3 Not separately reported; see total, 
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TABLE 19A.—Change in tonnage of Pennsylvania anthracite loaded by principal 
types of machines, 1933-85 


Increase (4-) or decrease 
1933 1934 1935 (—), 1935 over 1934 


———— ET AS 


Net tone Net tons Net tons Net tona Percent 


Mobile loading machines.................. 48, 078 37, 227 

Scraper loaders............................ 2,347,325 | 2,980, 514 ) 2,062,026 | —355, 715 —11.8 

Pit-car loaders............................. 62, 586 63, 106 60, 045 —3, 061 —4.9 

Hand-loaded face conveyors 1.............. 4,099, 278 | 6,203,639 | 6, 556, 986 4-353, 347 +5.7 
Total eem TINI as 6,557,267 | 9,284,486 | 9,279,057 —5, 429 —0. 1 


1 Shaker chutes, etc., including those equipped with duckbills. 


TABLE 20À.— Pennsylvania anthracite handled by mobile loaders and scrapers and 
by all types of conveyors in 1935, by fields, in net tons 


Hand- Tota] me- 


Field Scraper Pit-car loaded | chanically 


face-con- loaded 

loaders loaders veyors, andes 

all types ! ground 
o AA A A NA 2, 169, 149 5, 227, 363 7, 416, 776 
Eastern Middle ose seen 91,814 \ 34, 806 { 321, 930 425. 286 
Western Middle... LLL eee. 871, 078 ) 25, 239 { 866, 197 1, 242, 705 
A] bebes eR oe enses cuna cad cee dai ue 3 29, 985 | 141, 496 191, 290 
TOG) EE 2, 662, 026 00,045 | 6, 556, 986 9, 279, 057 


! Shaker chutes, etc., including those equipped with duckbills. 
2 Includes tonnage by mobile loaders. 


TABLE 21A.—Pennsylvania anthracite cut by machines, 1934-35 


1934 1935 
i Number 2 cutting Number of cutting 
on machines machines 
Reg Net tons Net tons 
———— ——-| eut bg |——— cut by 
Permis- | All other | M#chines | permis. | all other | MAcbines 
sible ty pes sible types 
Laniglis lose ke di (RE EG 5, 000 3 E 20, 190 
AAA vete dude 4 6 66, 329 m epp 44,377 
DT eiert cu Sdt decode 132 24 | 1. 905, 156 91 97 | 1,774,716 
'Total, excluding Sullivan County.. 137 30 | 1,976, 985 103 97 | 1,839, 253 
Bullivan County......................... 2 0 4, 103 2 1 8, 812 
Grand total........................ 139 30 | 1, 961, 088 105 95 | 1, 815, 09^ 
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TABLE 22A.— Relative growth of Pennsylvania anthracite mined from strip pits, 1915- 
35, in nel tons 


Quantity mined by Percent 


stripping of fresh- Average 
Year mined nanoa number 
total that employed of days 
Total A verage was ploy worked 
per shovel | stripped 
IUE ace ee oe or ee 1, 121, (3) (3) (2) 
1920 AA A 2, 054, 2.5 (?) (2) 
A OR 1, 578, 2.7 (2) (2) 
LE EE 2, 536, 3.7 (3) Q) 
AA I rol CE 3, 813, 6.7 2, 232 (?) 
juin no ok ee 3, 980, 8.3 2, 407 190 
TOS A OR 4, 932, 10.7 3, 383 195 
LO € obs eck ee 5, 798, 10.7 4, 304 218 
1935: 
Lehigh district............ 26.7 1,611 248 
Schuylkill distriet........ 17.9 1, 956 224 
W yoming district......... 2.6 513 218 
Total, excluding Sulli- 
van County.......... 10. 6 4, 080 233 
Sullivan County.......... 9.6 11 114 
Grand total............. 10.6 4, 091 233 


! Certain of the equipment reported by stripping contractors may have been counted twice when moved 
from one small job to another during the year. The amount of such double counting is unknown but 
presumably is not great. 

1 Data not available. 

3 Includes 147 gasoline, 39 steam, 85 electric, and 68 other types of shovels. 


DREDGE OPERATIONS 
Average receipls per nel ton on all dredge coal sold, 1930-85 


1950.62: 2 Lone et ca e cose Eier $0. 84 11933 2.2. 2. 22 2 2.2... $0.84 
ee A A o89| 1934 AAA tmn . 98 
A A ce udis AA ne . 88 


TABLE 23A.— Anthracite produced by dredges, by rivers, 1984-35 


1934 1935 
River (incuding tributaries) 


Peng Nettons| Value EI uf Nettons| Value 
A AA 2| 91,346 | $110, 587 2 | 78,578 | $90, 224 
Schuylkill. ..................-.-.-..------ 4 | 100,873 | 61,010 3 | 73,326 61, 886 
Susquehanna. .................-.......... 28 | 459,961 | 464,441 26 | 438,563 | 365,194 
Potato su a o 34 | 652,180 | 636, 038 31 | 590,467 | 517,304 

IMPORTS AND EXPORTS 
TABLE 24A.— Anthracite imported, by countries, 1934-35, in net tons 

Country 1934 1935 Country 1934 1935 

Canada AAA 098 5,159 || United Kingdom............. 152, 694 170, 867 


2, 
U.S. S. R. (Russia) in Europe..| 323, 326 395, 413 RETRO ee 
Total... cec 478, 118 571, 439 
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TABLE 25A.— Anthracite imported, by customs district, 1984-85 in net tons 


Customs district 1934 
Buffalo.......................| 640 |.......... || Rhode Island................. 
Connecticut.................. 17,892 | 18,031 || Virgin Islands................|.......... 

[Y du d A emane serea 5] | 12|| Washington.................. 
Maine and New Hampshire..| 34,735 90, 948 
Massachusetts...............- 331,073 | 410,168 | | Total.................. 
4 0» 9s "| mt 


Country Country 


North America: South America: 
Canad 


Nicaragua8...........|...--....-- 
Salvador. ........... 
Mexico.................- United King 
Miquelon and 8t. Pierre Asia: Phili 
Islands ds Oceanía: 


West Indies: 
British: 


Dominican Republic 
N Se West 


TABLE 27 À.— Anthracite exported, by customs districts and ports, 1984-35, in net 


tons 
Customs district 1034 1935 Customs district 1984 1935 
North Atlantic: Rail gateways on Canadian 
Massachusetts........... 26 74 border: 
New York............... 23, 128 23, 283 Eastern: 
Philadelphia. ........... 104, 252 48, 561 Maine and New 
South Atlantic: Hampshire........ 258 116 
orlda ococcoccacecnoo. 82 88 Vermont............ 542 TBA 
Maryland...............]........... 39 8t. Lawrence........ 432, 513 385, 460 
New Orleans. ........... ll 25 Rochester 3.......... 95, 578 59, 370 
Mexican Border: Buffalo.............. 616,612 | 1, 066, 415 
Arizona. .......-...-..-- 38 10 Michigan............ 3, 570 3, 161 
El Base, eer geg cima 152 159 Western: 
San Antonio............- 1 2 Duluth, Superior, 
Pacific Coast: and International 
Washington.............].........-. 
San Francisco. .......... 
San Dieg o ARTE IERE 


1 Chiefly Buffalo and Erie. ? Rall, car ferry, and Lake Ontario. 
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The coke industry made marked progress in 1936. The total o 
of all the products of the coke industry in 1936 was $368,652,221, 
gain of $78,243,789 (27 percent) over 1935. Production of coke a 
46,275,184 net tons, an increase of 32 percent compared with 1935. 
Byproduct ovens operated at 72 percent capacity compared with 
55 percent in 1935 and 34 percent in 1932. 

he average price of byproduct coke was $5.06 per net ton in 1936, 
the same as in 1935. The average value of beehive coke also remained 
the same in 1936 as in 1935, namely, $3.91 per net ton. The average 
price of coal charged in byproduct ovens decreased from $3.82 ın 
1935 to $3.69 in 1936. The amount of coal needed to make 1 ton of 
byproduct coke was 1.42 tons and the cost was $5.24 compared with 
1.43 tons costing $5.46 in 1935. The amount of coal needed to make 
1 ton of beehive coke was 1.58 tons and the cost was $2.94 compared 
with 1.60 tons costing $2.85 in 1935. (See fig. 60.) 

The increase of 32 percent in coke production i is due largely to the 
increase of 46 percent in pig-iron production. Production of by- 
product coke at furnace plants was 32,076,089 net tons, an increase 
of 39 percent over 1935. "This directly reflects the increase in pig- 
iron production in 1936. 

Although the total production of coke in 1936 was only 77 percent 
of that in the year of peak production (1929) it is significant that 
the trend has been definitely upward since the low of 1932, when pro- 
duction was only 36 percent of the 1929 output. (See fig. 57.) 

In 1936, 1,471 beehive ovens were abandoned, and byproduct coke 
represented 96.3 percent of the total production compared with 97.4 
percent in 1935. 
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The total value of products resulting from carbonization of coal in 
byproduct ovens (coke, byproducts, and breeze) was $361,935,207 
compared with a total cost for coal charged into coke ovens of 
$233,224,305. This represents an enhancement of $128,710,902 in 
value or 55 percent more than the cost of the raw material. 

Sales of domestic coke, which have grown steadily and consistently 
up to and including 1933, remained about the same in 1934, declined 
in 1935, and increased slightly i in 1936. Sales increased from 9, 426,386 
net tons in 1935 to 10,021,343 in 1936. Average value of domestic 
coke at byproduct ovens was $5.84 per ton in 1935 and $6.07 per ton 


in 1936. 


STATISTICAL SUMMARY 
TABLE 1.—Salient statistics of the coke industry in 1986 


Coke produced: 
At merchant plants: 


Quantity... 00. ........-.-------.-- 
bU Ee 


Cane UY A EPOR UR A US 


Average value per ton... ................... 


EE yield in percent of coal charged: 


Ovens 


In existen A O 
In existence Dec. 31........................- 
Dismantled during year...................- 
In course of construction Dec. 31............ 
Daily capacity of ovens Dec. 31............. 


Coke used by operator: 
In blast furnaces: 


uant ity...... ——————— 


lue 
Disposition of coke: 


Sold to financially EATER corporations: 


For blast-furnace use 


Sold to other consumers: 
For blast- furnace use: 


a GE 


E 


1 Data not available. 


wm age eege e ae 


mm eege ee e 


Byproduct 


12, 493, 032 


$77, 883, 017 


32, 076, 08 
$147,812, 202 


44, 500, 121 
$225, 605, 719 


3. 577, 222 
$7, 265, 615 


63, 243, 517 
233, 224, 305 
$3. 69 


26, 014, 701 
$118, 365, 003 


1, 459, 233 
$8, 159, 808 


571. 868 
$3, 057, 077 


2, 045, 510 
$8, 621, 454 


439, 978 
$2, 280, 530 


1, 232, 446 
$6, 269, 072 


1, 672, 538 
$12, 439, 148 


360, 646 
$2, 348, 700 


1, 152, 042 
$5, 984 


9, 643, 507 
$58, 494, 793 


Beehive 


e e e mm me ee eg e a e e 


385, 366 
$1, 409, 381 
249, 279 
$1, 195, 719 


24, 352 
7 


495, 734 
$1, 896, 996 


377, 836 
$1, 312, 998 


Total 


12, 493, 032 
$77, 883, 017 


32, 076, 089 
$147, 812, 702 


46, 275, 184 
$232, 373, 991 


3, 638, 571 
$7, 304, 357 


65, 941, 675 
$238, 245, 232 
$3. 61 


70. 18 
5. 62 


26, 534 
25, 861 
1,511 
305 
(1) 
26, 014, 701 
$118, 365, 003 


1, 459, 233 
$8, 159, 808 


571, 868 
$3,057,077 


2, 208, 986 
$9, 321, 893 
452, 323 

$2, 338, 764 
1, 617, 812 
$7, 678, 453 
1, 921, 817 
$13, 634, 867 
884, 998 

$2, 440,187 


1, 647, 776 
$7, 881, 349 


10, 021, 343 
$59, 807, 791 
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TABLE 1.—Salient statistics of the coke industry in 1986—Continued 


Byproduct Beehive Total 
Disposition of screenings or breeze: 
Used by operator: 
For raising steam: 
AN A 0028... net tons.. 2, 581, 230 133 2, 581, 363 
A EEN $5, 111, 445 $561 $5, 112, 006 
To make producer or water gas: 
ES ed net tons.. 76,597 |.............- 76, 597 
E e eher $286, 423 |.............. $286, 423 
or other purposes: 
E A A Seege net tons... 292, 813 24 292, 837 
— O A A $571, 309 $101 $571, 410 
old: 
QUADs net tons.. 097, 918 46, 377 744, 295 
A A A tet cA ELI MM LEER DET $1, 477, 045 $30, 002 $1, 507, 047 
Average receipts per ton sold: 
Furnace coke (merchant sales)... ue $5. 09 $3. 66 Y. 75 
Foundry Cok- eieiei $7. 44 $4. 80 $7. 00 
Domestic COK EE $6. 07 $3. 48 $5. 97 
For manufacture of Water gaS....-_-......---..-.-.----e.- $6. 51 $4. 00 $6. 35 
Other industrial coke. c c cc ecce eee eee ere $5. 19 $3. 83 $4. 78 
Screenings or breeze... ....... c l.c Lc ec cec ee ec ce eee ere $2. 12 $0. 65 $2. 02 
Btocks on hand on Jan. 1, 1937: 
¡Qi E A A net tons.. 282, 144 5,622 281, 766 
o A A eenaa d oada SRE RS do.... 8, 981 8, 508 17, 
Domestic and other................. A eee ene e do.... 1, 408, 350 18, 461 1, 426, 811 
ER do.... 285, 715 8, 943 259, 718 
Lg e el WEE A A EE 670, 312 
IMportS A A CR EN EE SIS q AN AA 329, 957 
Calculated eonsumption... cl lees. - 00.5: A EE ERES 47, 032, 147 
Byproducts produced: 
EE M cubic feet..| 699,701,415 |.............. 699, 701, 415 
Wasted ocio EE percent.. LK Nd owes 
Burned in coking process. .....................- do.... 36. 32 |... eoa ere er 36. 32 
Surplus sold or used............................ do.... 61.97 |. acceso eus 61. 97 
PAR ole couse IN A e gallons..| 560, 385, 578 l.............. 560, 385, 578 
Ammonium sulphate or equivalent. ............. pounds. .|1, 388, 682, 583 |.............- 1, 388, 682, 583 
Crude liglit.0l. 2. ica nó gallons..| 170,234,202 |.............. 170, 234, 202 
Yield of byproducts per ton of coal: 
E A M cubic feet... 11.08 lacas 11. 06 
KN LEE gallons.. 8.86 |.............. 8. 86 
Ammonium sulphate or equivalent.............- pounds.. 22.14 AA 22. 14 
Crude light oil....................... eee gallons.. 291. EE 2.91 
Value of byproducts sold: 
ae (SUTDIOS oasis $70, 830, 970 |.............. $70, 830, 970 
ar: 
BOM. A A E A A $15, 328, 340 |.............. $15, 325, 340 
Used by producers. Nees en me ET coran $8, 768, 240 |.............. $8, 765, 240 
Ammonium sulphate or equivalent................-.....- $12, 812, 979 |.............- $12, 812, 979 
Crude light oil and derlvatives.................. cell l... $18, 938, 777 |...........--- $18, 938, 777 
Other Dy DEIER enee seen cu e cea Ra eh nx $2, 294, 567 |...........-.. $2, 294, 567 
Total value of coke, breeze, and byproducts !................. $361, 935, 207 $6,717,014 | $368,652, 221 


? Includes naphthalene and tar derivatives. 
3 Includes value of tar used by the coke plants. 


Scope of report.— The continuing need for economy in public 
expenditure impels the Bureau of Mines to confine this report to 
presenting, through selected tables, the essential facts of the statis- 
tical record for the year. If not readily found any derivative figures 
carried in earlier reports will be furnished by the Bureau upon 
application. 

his report covers only coke made by high-temperature carboniza- 
tion of coal in beehive and byproduct ovens. However, byproduct 
coke produced by city gas companies is included. (See fig. 58.) 
The essential product of these companies is manufactured gas, but 
in 1936 the production of byproduct coke by city gas companies 
constituted about 8 percent of the national production of byproduct 
coke. With respect to ownership and accounting these byproduct 
ovens are part of the gas utility system, and the Bureau of the Census 
therefore groups them within the manufactured-gas industry under 
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the title “The Gas and Coke Industries." In other respects, however, 
these ovens form part of the byproduct-coke industry and they are 
so included in the statistics of the Bureau of Mines. "The differences 
in classification are followed advisedly by the Bureau of the Census 
and Bureau of Mines after consultation with leaders of the gas and 
coke industries, and the two offices have collaborated in the collection 
and analysis of the statistics. (See table 50.) 

Coke 1s made by other processes not included in this chapter. In 
1936 about 1,083,000 net tons of gas-house coke were made by 
high-temperature carbonization of coal in types of equipment other 
than coke ovens—chiefly horizontal retorts. About 1,378,200 net 
tons of petroleum coke, a byproduct of petroleum refining, were 
produced in 1936. The manufacture of coke from coal-tar pitch is 


Si PETROLEUM COKE 


5 GAS-HOUSE COKE 
0 


CH o 
So € 


MILLION NET TONS 
S 


1900 024060810 12 14 16 18 20°22 24°26 2830 32 34 36 
FIGURE 58.— Production of petroleum coke, gas-house coke, and beehive and byproduct coke in the United 


States, 1900-1936. No figures on production of petroleum coke are available before 1914, when the produce 
tion was 213,777 tons. 


established on a commercial basis but the tonnage produced is small. 
Within the last few years, also, production of a smokeless fuel by 
low-temperature carbonization of. coal has been established com- 
mercially in the United States! None of these other kinds of coke, 
however, are discussed in this report. Only coke from byproduct and 
beehive ovens is adapted to blast-furnace and foundry uses, which 
consume most of all coke produced.  Practically, therefore, the coke 
ar 5 concerned only with beehive and byproduct-oven coke 

g. 58). 

The standard unit of measurement in the coke industry is the short 
or net ton of 2,000 pounds, and unless otherwise specified this unit is 
employed throughout this report. 


1 See discussion of low-temperature carbonization in the chapter Recent Developments in Coal Prepar- 
ation and Utilization, by A. C. Fieldner. 
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TABLE 2.—Statistical trends of the coke industry, 1928 and 1983-S6 


Coke produced 
Beehive....................... net tons.. 
Byproduct........................ do.... 

POG) BEE do. 


net tons. - 
Exports, all coke.................... do.... 
Imports, all coke 3... ................ do.... 


Consumption, calculated, all coke...do.... 
Disposal of coke (beehive and Dyproduct: 


Furnace coke (including all coke used by 
De Keel? SE net tons.. 
Foundry coke..................... do.... 


Other industrial (including water gas) 


1923 


19, 379, 870 
37, 597, 664 


56, 977, 534 


66.0 


1 1, 221, 737 
1, 237, 342 


85, 002 
55, 173, 457 


47, 774, 408 
3, 600, 719 


net tons.| 2, 283, 888 


Domestic coke............-------- do.... 
Ovens: 

Beehive, in existence, end of year........ 

Byproduct, in existence, end of year..... 

de under construction, end of 


average per ton.........................- 
Prices of coke: 
Average spot price of Connellsville fur- 
nace coke, f. o. b. ovens................ 
iios realization on byproduct coke 


Furnace coke (merchant sales)......... 
Foundry coke 
Other industrial (including water gas). 
Domestic... esed ul de DRE 
xea of byproducts per ton of coal charged: 


BEE 


ee EE allons... 
Ee sulphate or equivalent 

pounds.. 

Light oil......... 0... -.------- gallons.. 


. Surplus gas sold or used. . M cubic feet.. 
Average pes receipts of byproducts per 
ton of coke produced: 
Tar sold or used......................... 
Ammonia and its compounds............ 
Light oil and its derivatives. ............ 
Surplus gas sold or used.. ............... 
Total byproducts, including breeze....... 


2, 733, 414 


62, 349 
11, 156 


029 
$4. 76 


1933 


911, 058 
26, 678, 136 


27, 589, 194 


96.7 


2, 865, 260 
637, 819 
160, 873 

27, 771, 843 


14, 822, 568 
1, 004, 885 


1, 836, 987 
10, 491, 037 


16, 857 
13, 053 


A o di 


1934 


1, 028, 765 
30, 792, 811 


31, 821, 576 


17, 504, 745 
1, 262, 139 


1, 892, 595 
10, 520, 295 


14, 206 
12, 963 


$3. 70 


$3. 77 


1935 


917, 208 


34, 224, 053 


35, 141, 261 
97.4 


1936 


OE H A | — —— J| — ÀM7ÀÁ————— 


1, 706, 063 
44, 569, 121 


- 46, 275, 184 


96. 3 

1, 732, 066 
670, 312 
329. 957 
47, 032, 147 


28, 218, 687 
1, 921, 81; 


2, 032, 774 
10, 021, 343 


13, 012 
12, 549 


305 
$3. 69 


$3. 68 


! Furnace and foundry coke only. 


! Prior to 1934 the figures represent general imports; beginning with 1934 they represent imports for 


consumption only. 


897 


COKE AND BYPRODUCTS 


4 9931938 peujquioo,, repun pepnpoug y 4" pe3nqpinsrypu On pun pepngoug ; 
$ "12+ LIT RE + 98+ 0 '98+ e+ |4$8 gy qe £ '0£4- Z 02+ OT+ | 682 oc. FER ba yud ‘ggg uj aen 
GEI “Ess *921 | 19Z ‘THI “Sel T6 '€ OTS ‘ISS ‘g | SOC ‘LI6 bP c9 998 “89H ‘T | FZ9'€T | 909 STE “ILZ ‘ELT | £90 “bez "e| 82769 | emgoen OOB‘ZI] Io 9261 ‘18307 pua) 
166 “ELE ‘ZES | HSI ‘SZ OF) 16 2 TLZ ‘8299 | £90 ‘90L 'T | £C '£9 | SCT “869 'Z | CIO ‘EI | 90'S 612 ‘S69 Scc | ICL'699 FE) ru | LIS ‘EHZ '€9| BFS ‘ZI! 06 "Got “18909 PUBIp 

[0291 Sn gege ageet | kh? eh BEA ERRORES. iaa eee 99 '9 A ca ojeda La Sada cie pejnqugsrpu f) 
vez “869 ‘ZI e O e ARCA IR imine Smee ic TL 'Y PEZ ‘BES ‘ZI OTT “$28 ‘T | ZI EL | O16 ‘ZG E [7777770 [777 "> *“"|->--""“"-8978)8 peumquroo 
(2) "POR IO AE EP AA CDA A (x) (1) (e) (1) (1) 961 ES ubl c D U]$U0081 A, 
669 'Lo6 “9 Th ‘I | 06€ 966 “668 6*9 ‘OZ 90 '19 692 LI 69* ‘I 66 7 £04 “260 '9 £6, ‘ZOL‘T | 6102 | £96 ‘SZF 'C | Z9E AMEN ME BIUISITA 159 A 
89€ ‘ZLI 089 “Sz GK 091 ‘Z CI£ SC C9 10€ 89 00 '9 $07 ‘OLI 89€ "e 8E 09 | £86 ‘OF 0c A urere eee 01073010988 A, 
F68 ‘TIS TEE ‘IGI "Wr 668 ‘LIS Tee "ter 96 1€ | 0€1 ‘OSE 16% 'I 96 P, Ace ras md JR: hs re CM o koi a "` "SIDD A. 
(1) £96 '67 1 (1) (1) LI9‘¢ 08 "LS bol 6 618 1) (1) OPE ‘PZI 88'99 | POS ‘SIZ 9c Ay >) EE e APO LUI 
OLE ‘16g C48 ‘98 89 Tes ‘Oz Loe '£ 08 "19 988 '9 191 zo E BES ‘OLE 90€ '£8 96 '89 | 918 *0Z1 LO E Acre? Ss eossouuo L 
S ME Sue Ree Een desen parcere Hit BI t) Q | Qd i. Vee hE pm puts] opoui 
69 ‘602 ‘FS | OTI 'el| 92 S$ ¥Z0 “SOS “FS| FOZ “LIZ ‘I "KR: 281 '628 ‘I | 980 ‘6 96 € Seb ‘FO ‘6h | 9I8'029 ‘ZI| 62 89 | FOI ‘OSE SI] STE '€ | CI 777777777*^9eUVA[|ÁSUUOd 
kb VW ^ A dero disse ee dod utem illa! ausbitudr SET L00'896'92 | OOE TEO | STIL | 802'C92'8 | GEST | 91. |o ono 
LUZ '999 e kk O ¡ad nape Miei qoidam aaa Dalia 16 '€ 127 ‘999 "e O SEE T iSS TA i Sry OLT AR POT | 6 seggt XI0A MON 
0 —— N^ ASA e e Tun daa arcis fr} fy 009 ‘200 ‘T | 8O°IL | COS ‘LIF "1 | 6ez SO Mice ae es K08JO0f MON 
t ` e d respice AA alligata! ran bree ATT t (1) (1) (1) 9 Loo Wee Ie EA ¡MOSS! TAL 
*86 ‘OZI ‘F AAN a e aA arad Gates ota 06 'L #86 ‘OZI ‘F 819 *IZ9 CC 69 | 96€ ‘ESL 961 , S eo ae Boyseuul Wy 
004 ‘SEL “et a a do M Kate) ir oti aane voco! aa PO 66 "9 004 ‘SEL ‘ST £99 '£67 'C | 1614 | 889 '681 'E | FID gro JEE EE oo UBA 
TZL ‘994 '9 AIM APRA APA dot Di! AA eee IT '9 ZZL ‘992 '9 GIZ ‘BOI 'T | LOL | 949 “998*1 | OEF E. — AnA 51195 YIBSS8 La 
A "KiC D aaao a EIA aa ga A d (1) 620 "LIZ ‘I | $6 ZL | Z6L ‘esol | 19€ Ma wi EMI pus A19 La 
) Mel cene Kees AEEA SEA emer seet: ) G) vg | 9| e 1 &yoniuox 
, E EUM LK op AN Fonts. ra pc] asia de! Kmec vele där SFL 9£0 ‘139 ‘Ob OCI KK SL | TOT 'OtF' | 9'1]9 —— TTT ee vuurpug 
L8L ‘860 ‘EI Co "rd een, Maat REA liber ierat ahd peine ec 9 L8L ‘860 er 919 780 Z | C989 | 969 '£0'€ | 968 WEE We a E souri 
iQ Q. APAE EIA PEENES DUREA OANA] DEAA 0) G) o | @ | oO |m |t fr joroeuuoo 
1 V£9 So (1) (1) £62 *19 97 "99 THG '£6 $881 1) (1) THE Ire 8999 | 806 ‘co? Ist : D — du txt IA OpJo[O«) 
Ve LA. | A Viet Regie gieren omen [oe eee tono V8 T$ Irma | 2zo'680'e | 99°60 | &CE SEV ^ | sret jg [ooo suwqery 

103194 | oL nds u0j93 | oL T 

$U9A0 (e A we | a (suo) 200) | ©2281 | — — — — — | (suo ae) (suo; you) {29725} 
1903090 ` an) peonp yeu) peonp| Iv»? L -Xo uj you) peonp Lond geen -x9 ur | - 
JoenpeA |-oud exo, 80940 78 -01d 9100 | ae Io | POST 1990 | sua 0 maan qu -01d 9x0) keng Jo 1899 | suaaQ "A 
9x00 JO INIBA md 9x00 JO ong A 1 898 
PIAA PIAA 
[810 L, 941999 jonpoudAgr 


(9z891q 10 sujua910s Jo GASNOX| | 


$27078 iq ‘96 ut Daul oDp42aD pun ‘pabsny2 7009 “susao fo aqnu ‘ongoa 'poonpoad 9409 fo huvwung—e arav 


Digitized by Google 


898 MINERALS YEARBOOR, 1937 


Production of coke.—The total production of coke was 46,275,184 
tons in 1936 compared with 35,141,261 tons in 1935, an increase of 32 
percent. The production of byproduct coke was 44,569,121 tons, an 
increase of 30 percent over 1935; and the production of beehive coke 
was 1,706,063 tons, an increase of 86 percent over 1935. "The leading 
States, in order of importance in the manufacture of byproduct coke, 
were Pennsylvania, Ohio, Indiana, New York, and Alabama. The 
production of each of these States exceeded 3,000,000 tons in 1936, 
and their combined output equaled 72 percent of the national pro- 
duction. Pennsylvania and West Virginia lead in the production of 
beehive coke, their combined output having been 85 percent of the 
total national output. 

Byproduct coke produced at plants classified as furnace plants 
totaled 32,076,089 tons, &n increase of 39 percent over 1935, while 

roduction at merchant byproduct plants increased only 12 percent. 

he increase in coke production at furnace plants is a result of the 
larger output of pig iron, which was 46 percent higher in 1936 than 
in 1935.  Nonfürnües or merchant plants enjoy the greater stability 
of a diversified coke market, and the changes in production each year 
are not of the same magnitude as those at furnace plants when there 
are widely fluctuating demands for pig iron. Nearly 29 percent of 
the merchant byproduct coke is manufactured at plants owned by 
city gas companies. The production of coke at gas-company plants 
is fairly constant each year, and this has & dum effect on the 
amount of merchant coke produced each year. On the other hand, 
furnace-coke production tends to vary with pig-iron production. 
Normally, the production of coke at furnace plants is nearly 80 per- 
cent of all byproduct coke made. In 1936, 72 percent of the by- 
product coke was manufactured at furnace plants compared with 54 
percent in 1932 and 67 percent in 1935. Table 9 shows the fluctua- 
tions in monthly production of coke at furnace plants compared with 
the fairly uniform monthly production at other plants. 

Monthly production of ola increased fairly steadily from 3,446,800 
tons in January to 4,599,700 tons in December. "The monthly output 
of byproduct coke showed a similar trend. The production of beehive 
coke declined during the summer months. (See table 4.) 

Value and price of coke.—' The value of byproduct coke at the ovens 
was $225,695,719 in 1936, an increase of 30 percent over 1935 values. 
The value of beehive coke at the ovens was $6,678,272, an increase 
of 86 percent over 1935. The average value of both byproduct and 
beehive coke in 1936 remained the same as in 1935, or $5.06 and $3.91 

er ton, respectively. The lower cost of coal charged in ovens ($3.82 
in 1935 and $3.61 in 1936) is partly reflected in the lack of change 
in the price for coke. Values and prices for the various grades of 
beehive and byproduct coke are shown in tables 27, 28, and 33. Aver- 
age monthly prices (quoted by Steel) remained fairly uniform through- 
out the year in the 11 markets given in table 35. 

Number and capacity of ovens.—At the end of 1936 there were 12,849 
byproduct ovens and 13,012 beehive ovens in existence. During the 
year 210 new byproduct ovens and 1,343 new beehive ovens were 
completed. In 1936, 40 byproduct ovens and 1,471 beehive ovens 
were abandoned. The number of beehive ovens has decreased from 
60,432 at the end of 1924 to 13,012 at the end of 1936. 
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Production of byproduct coke in 1936 was 72 percent of the calcu- 
lated capacity of all byproduct ovens compared with 34 percent in 
1932 and 55 in 1935. (See table 16.) If the byproduct coke ovens 
had been operated at 90 percent capacity, at the end of 1936 their 
potential output would have been 56,000,000 tons of coke, nearly 
equaling the 59,883,845 tons of byproduct and beehive coke manufac- 
tured in the peak year 1929. 

Coal charged in coke ovens.—In 1936, 65,941,675 tons of coal were 
charged into coke ovens; of this quantity, 63,243,517 tons were used 
in ae ovens and 2,698,158 tons in beehive ovens. 

The leading States mining coking coal, in order of importance, are 
Pennsylvania, West Virginia, and Kentucky. Of the 63,777,942 tons 
of coal purchased for use at byproduct plants, 57,334,950 tons (90 
percent) were mined in these three States. l 

Coal cleaned mechanically before being charged into byproduct 
ovens represented 24.3 percent of that charged in 1936 compared 
with 23.8 percent in 1935. 

Consumption of coke.—The indicated consumption of coke in 1936 
was 47,032,147 tons compared with 35,613,824 ın 1935, iron furnaces 
using 31,255,648 tons (66 percent). (See table 25.) For data on 
consumption by uses see tables 27 and 28. 

Stocks of coke.—On January 1, 1937 stocks of coke were 1,732,066 
tons, 1,097,318 tons less than on January 1, 1936. Stocks of furnace 
and foundry coke on January 1, 1937, were 421,305 tons lower than 
on January 1, 1936, and stocks of domestic and other grades were 
676,013 tons lower. 

Exports and wmports.—Exports of coke in 1936 were 670,312 net 
tons valued at $4,191,135 compared with 613,975 tons valued at 
$3,590,143 in 1935. Imports were 329,957 tons, an increase of 12,578 
tons over 1935, and the value increased from $1,574,578 to $1,635,501. 

Gross value and yield of byproducts.—The gross value of all the 
ocu recovered in 1936, not including breeze, was $120,205,633. 
If breeze also is counted as a byproduct, the total value becomes 
$127,471,248. 

The average yield of byproducts per ton of coal charged has in- 
creased notably since the Bureau began to keep records of operatin 
performance. (See fig. 62.) During the depression, the calculate 
average yields were affected by the closing down of certain ovens or 
plants, but the long-time trend is unmistakably upward. Since 1915 
the average yield of tar has increased from 7.1 to 8.86 gallons, and 
the average quantity of surplus gas available for sale or use has 
increased from 4,325 to 6,860 cubic feet. 

Four of the 85 byproduct plants active in 1936 produced no am- 
monia during the year. The 81 plants continuing to recover ammonia 
obtained an average yield of 22.14 pounds of sulphate per ton of coal 
carbonized. (See table 47.) 

Of the 85 plants active in 1936, only 62 recovered light oil. The 
average yield obtained by these 62 plants was 2.91 gallons per ton. 
(See table 48.) The production of motor benzol increased from 
58,379,910 gallons in 1935 to 85,672,953 in 1936. Naphthalene sold 
by byproduct coke operators increased from 13,214,108 pounds in 
1935 to 34,946,890 in 1936. 

Unit values of byproducts.—Gas is the most important byproduct in 
value, followe by light oil and derivatives, tar, and ammonia in the 
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order named. (See table 42.) The unit value of the surplus gas sold 
or used by all plants declined from 18.2 cents per M cubic feet in 
1935 to 16.3 cents in 1936. "The average for all plants, however, is 
much affected by the relative activity of the furnace and merchant 
plants. The latter group, especially the plants affiliated with gas- 
utility systems, obtain much higher prices for their gas than do the 
furnace group. A better indication of the trend is given by the aver- 
age values reported for the two groups, which are as follows: 


Furnace | Merchant M 
zer plants | plants | Total ZS plants | plants | Total 
Cents Cents Cents Cents Cents Cents 
1929..............-- 11.6 30. 2 16. 6 1935... oin clzlzsse 11.3 28.9 18 2 
dd: olei ee 12.0 29.6 20.3 1038. cus loce 10.8 21.6 16.3 
19036 TERN 11.8 28.6 19.1 


The shift in relative activity of furnace and merchant plants also 
affects the computed gross values of the several byproducts per ton 
of coke, shown 1n figure 61. 

The unit values of crude light oil and light-oil derivatives generally 
were higher in 1936 than in 1935. (See table 42.) The unit values 
of tar increased slightly, while those of ammonia showed little change. 
However, because of increased production, the total values of all of 
the principal byproducts were higher in 1936 than in 1935, despite the 
change in unit prices. 

Technical developments.—' The reader is referred to the chapter on 
Recent Developments in Coal Preparation and Utilization for a review 
of coke technology during 1936. During the past year the Bureau of 
Mines has issued reports on the carbonization properties of the Clint- 
wood bed in Virginia, the Pittsburgh bed in Pennsvivania: and the 
Miller's Creek bed in Kentucky. 


COKE AND OTHER DOMESTIC FUELS 


Coke for domestic heating.—For domestic heating coke offers certain 
advantages in cleanliness compared with bituminous coal, and in 
many localities it is cheaper than the prepared sizes of anthracite. 

The marketing of domestic coke is not & simple merchandising 
problem because coke has burning characteristics different from those 
of either anthracite or bituminous coal. "Therefore to introduce coke 
in any market area successfully and to hold customers after sales are 
made it is necessary to c on expensive educational campaigns. 
Figure 59 shows how the total sales of domestic coke have risen since 
1921, even in the depression years that followed the boom of the late 
twenties. Total sales of domestic coke (byproduct and beehive) 
amounted to 7,511,023 tons in 1929 and the volume of sales increased 
an average of 750,000 tons each year until 1933, when 10,491,037 
tons were sold; in 1934 sales were 10,520,295 tons, an increase of 
only 29,258 tons over 1933; in 1935 sales KEE to 9,426,386 tons, 
a decline of 1,093,909 tons (10 percent); and in 1936 sales rose to 
10,021,343 tons, an increase of 594,957 tons (6 percent). 

A more detailed examination of the trend. shows that sales of 
domestic coke at merchant plants increased from 5,986,373 tons in 
1930 to 7,595,108 in 1933, then declined to 7,238,296 tons in 1934, 
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dropped still further to 7,012,739 tons in 1935, and rose to 7,646,714 
tons in 1936. Sales of domestic coke at furnace plants increased 
each year from 1,900,059 tons in 1930 to 2,935,818 in 1934, but fell to 
2,149,241 tons in 1935 and dropped still further to 1 ,996, 793 tons in 
1936. The decline in sales of. domestic coke at furnace plants in 
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beehive sales amounted to 377,836 tons, an increase of 43 percent over 
1935. 

Supplies of fuel for domestic purposes.—More domestic coke was 
sold m 1936 than in 1935. Statistics for all of the other fuels are not 
available for 1936, but the trend since 1932 indicates increasing 
domestic consumption of anthracite, oil, and natural gas. (See 
table 29.) 

The introduction of natural gas into the Middle West through 
long-distance pipe lines has afforded a new competitive fuel in some 
parts of that area. The amount of natural gas consumed for domestic 
and commercial heating in the Middle West has been increasing. 


COKE AND COKE BREEZE 
MONTHLY AND WEEKLY PRODUCTION 


TABLE 4.—Byproduct, beehive, and total coke produced in the United States, 1933-36, 
by months, and average per day, tn net tons 


1933 1934 1935 1936 
=o Dail Dail Dail Dail 
aily ally aily aily 
Total | average] Total | average! Total | average} Total | avera ze 
Byproduct: 

January......... 1, 782, 700 57, 500 | 2, 471, 800 79, 709 | 2,796, 800 90, 200 | 3, 313, 500 106, 909 
February........ 1, 636, 600 58, 500 | 2, 490, 800 89,009 | 2, 777, 200 99, 200 | 3,145, 600 108, 500 
March.......... 1, 663, 000 53, 600 | 2, 965, 609 95, 700 | 2, 997, 100 93, 800 | 3, 262, 100 105, 200 
ADU cc i eae neca 1, 651, 900 55, 100 | 2, 572, 500 95, 800 | 2, 666, 200 85, 800 | 3, 471, 400 115, 700 
[3 AA 1, 914, 900 61, 700 | 3, 18S, 800 | 102, 900 | 2, 789, 290 90, 020 | 3, 758, 500 121, 300 
June............ 2, 236, 74, 600 | 2, 987, 000 ,600 | 2,595,000 | 86,500 | 3, 720, 300 123, 300 
JUÍIS EE 2, 793, 200 | 90, 100 | 2, 379, 800 16,800 | 2, 562, 000 | 82,609 | 3, 723, 200 120, 100 
ugust.......... 2, 920, 200 94, 200 | 2,277,790 3, 509 | 2, 773, 600 89, 400 | 3, 871, 400 124, 900 
Beptember...... 2, 707, 900 90, 300 | 2, 171, 300 72, 400 | 2, 832, 700 94,400 | 3, 836, 800 127, 900 
October......... 2, 579, 009 83, 200 | 2, 312, 100 74, 600 | 3, 048, 300 98, 30) | 4,077, 200 131, 500 
November...... 341, 100 78, 000 | 2, 261, 509 75, 400 | 3,112, 100 | 103, 700 | 4, 054, 400 135, 100 
December....... 2, 451, 000 79, 090 | 2, 413, 600 71, 900 , 363, 108, 500 | 4, 354, 400 140, 500 

26, 678, 100 73, 100 130, 792,800 | 84, 400 |34, 224, 103 

M ——ÀM—M—— 


93, 800 |44, 569, 100 | 121, 700 
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TABLE 4.— Byproduct, beehive, and total coke produced in the United States, 1933-36, 


y months, and average per day, in net tons—Continued 
1933 1934 1935 1936 
no Dail Dail Dail 
y y y 
Total |,verage| Total |average| Total | average| Total 
Beehive: 
January......... 89, 100 3, 400 111, 200 4, 100 86, 900 3, 200 133, 300 4, 900 
February........ 91, 000 3, 800 133, 400 5, 600 90, 700 8, 800 144, 500 5, 800 
arch.........- 100, 800 3, 700 166, 200 6, 200 99, 200 3, 800 103, 000 4, 000 
Aprlil..........-- 51, 500 2, 100 78, 700 2, 900 65, 100 2, 500 85, 200 3, 300 
LY EE 52, 200 1, 900 65, 500 2, 400 54, 900 2, 000 8, 600 3, 100 
Jule... o onc. 55, 500 2, 100 62, 700 2, 400 58, 600 2, 300 87, 300 8, 400 
July............- 75, 800 3, 000 52, 200 2, 100 44, 600 1, 700 104, 200 4, 000 
August.......... 78, 600 2, 900 45, 400 1, 700 64, 500 2, 000 120, 300 4, 600 
September. ..... 66, 800 2, 600 57, 100 2, 300 55, 500 2, 200 153, 900 5, 900 
October......... 51, 000 2, 000 77, 800 2, 990 88, 900 3, 300 222, 700 8, 200 
November....... 101, 900 3, 900 96, 800 8, 700 99, 800 3, 800 225, 800 9, 00) 
December......- 96, 900 3, 900 86, 800 3, 500 118, 500 4, 700 245, 300 9, 400 
911, 100 2,900 | 1,028, 800 3, 300 917, 200 2,900 | 1,706, 100 5, 500 
Total coke: 
January........- 1, 871, 800 60, 900 | 2, 583, 000 83, 800 | 2, 883, 700 93, 400 | 3, 446, 800 111, 800 
February........ fei, 62, 300 ¡ 2, 624, 200 94, 600 ¡ 2, 867, 900 | 103, 000 | 3, 200, 100 114, 300 
March........... , 103, 800 67,300 | 3,131, 800 | 101, 900 | 3,006,300 | 97,600 | 3, 365, 100 109, 200 
April............ 1, 703, 400 57, 200 | 2, 946, 200 98, 700 | 2,731,300 | 91, 309 | 3, 556, 600 119, 000 
> A 1, 967, 100 63, 600 | 3, 254, 300 | 105, 300 | 2, 844, 100 92, 000 | 3, 830, 400 124, 400 
June............. 2, 100 | 70,700 | 3,049, 700 | 102, 000 | 2,653, 600 | 88,800 | 3, 787, 600 126, 700 
July... 2, 869, 000 | 93, 100 | 2, 432, 000 | 78,900 | 2,606,600 | 84,300 | 3,827, 400 | 124, 190 
August.......... 2, 998, 800 97,190 | 2, 323, 100 75, 200 | 2, 828, 100 91,400 | 3,901, 700 129, 500 
Beptember....... 2, 774, 700 92, 900 | 2, 228, 400 74, 700 | 2, 888, 200 96, 600 | 3, 990, 700 133, 809 
October......... A 85, 200 | 2, 390, 200 77,500 | 3, 137, 200 | 101,600 | 4, 200, 900 139, 700 
November....... 2, 443, 000 81, 900 | 2, 358, 300 79, 100 | 3,211, 900 | 107, 500 | 4, 280, 200 144, 100 
December....... 2, 547, 82, 900 | 2, 500, 400 81, 400 | 3, 482, 400 | 113, 200 | 4, 599, 700 149, 900 
27, 589, 200 76, 000 |31, 821, 600 87, 700 |35, 141, 300 | 96,700 |46, 275, 200 127, 200 


TABLE 5.—Beehive coke produced in the United States in 1986, by weeks 


| 

Week ended— | Net tons | Week ended— 
A Ban aces lues 25,400 1 "BM A SR aa 
gant Y E fe 23, 000 MAY UM WEE ssi 
Janv 1B o ar S Se ee | 29,100 || May Do. .cócion=masioos 
dt, AAA be e 28, 200 | MUY ML gemet eelere gege 
Feb. 1. | 32, 000 | JUNG: e x 
Feb. 8. P 34, 400 | "Dry PME een de | 
Pe l IL eren 34, 200 || June 20 1 
ie - ee 35, 800 SUITS di. EE 
qoc RAEE ee | eG Ce HES Ee ee | 
Mar. 7 Ir 9530-1 309 15 eben geng | 
Mar. 14 | 24, 300 || July 18 
Mar. 21 20. 200 jubeo E SE 
Mar. 28 23, 500 "der At S LN AE 
AK DIS ECK 29, 100 AUG. EES EI 
Wc deih es E KR | 20, 800 Aug. 15 
Apr I5. | 19, 800 || Aug. 22 
Lk [po do s | 17, 200 Aug. 29..... 
DARBY e EEN 18, 000 | Lot) Of B oe us 


14 days only. 


[Estimated from railroad shipments] 


Ne 


t tons 


Week ended— 


| Net tons 


| 

I 
Sept. 12 ée ~~ 2 700 
linus A T EA EP 37, 709 
Sept. 26 E 36, 300 
A E TAI. "2 39, 500 
Oct: Wi EE 50, 000 
Ek BA R we 51, 000 
Oct. 24. | 54, 600 
DON Dl Kafe | 47, 200 
NOV. PON ADOS. PEN | 60, 700 
Nov. HN RES | 50, 100 
Nov. 21.. 49, 000 
| NOW. Mei seas e 56, 200 
b T" WW eens FIT A 58. 600 
o "RL Cé A A | 54, 500 
Dec. 19.. 59. 500 
Den. 38.. i1--- E et | 47. 600 
Dec. 28-31 1.......... | 37, 000 


| 1,706, 100 
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'TABLE 6.—Byproduct coke produced in the United States in 1936, by months and 
States, in net tons 


[Based on reports from all producers] 


State January | February | March April May June July 
Alabama................. 247, 100 234, 100 249, 200 232, 500 255, 500 244, 700 252, 700 
Colorado................. 17, 200 2A, 300 34, 700 44, 600 35, 200 30, 300 19, 600 
Illinois................... 107, 300 157, 800 107, 900 161, 300 162, 000 155, 400 600 
Indiana.................. 72, 350, 100 , 800 425, 700 467, 500 475, 200 491, 400 
Maryland................ 91, 700 87, 400 94, 300 , 800 111, 000 94, 500 500 
Massachusetts. .......... 96, 600 81, 100 91, 400 103, 400 90, 700 80, 100 79, 200 
Michigan...............- 200, 700 , 800 198, 500 194, 700 200, 900 190, 500 193, 100 
Minnesota..............- 41, 500 40, 600 40, 400 , 000 36, 800 39, 400 39, 400 
New Jersey.............- 87, 800 80, 800 87, 900 70, 700 87, 800 82, 600 83, 600 
New York. .............. 384, 800 372, 300 380, 300 387, 800 413, 200 419, 000 412, 900 

Diocesi. bou pei 466, 300 484, 200 502, 300 512, 500 510, 200 486, 400 505, 100 
Pennsylvania. ........... 825, 400 765, 400 755, 300 916,800 | 1, 064, 300 | 1,089,000 | 1,073, 600 
Tennessee................ 7, 400 7, 600 7, 000 6, 800 7, 100 6, 300 6, 600 

xu busco acr vene E 10, 100 10, 600 10, 400 9, 900 10, 000 9, 500 9, 500 
Washington.............. 2, 500 2, 700 2, 400 2, 400 2, 300 2, 300 2, 400 
West Virginia............ 145, 000 112, 600 108, 100 127, 500 146, 600 138, 800 143, 800 
Connecticut, Kentucky, 
Missouri, Rhode Is- 
land, and Wisconsin...| 149,500 148, 200 145, 200 149, 000 157, 700 156, 300 162, 200 
Total production...| 3, 313, 500 | 3,145, 600 | 3, 262, 100 | 3, 471, 400 | 3,758, 800 | 3, 700, 300 | 3, 723, 200 
At merchant plants..| 1,019, 100 972, 300 | 1,011, 400 988, 200 | 1, 034, 200 | 1, 003, 000 | 1, 020, 200 
At furnace plants. ...| 2, 294, 400 | 2, 173, 300 | 2, 250, 700 | 2, 483, 200 | 2, 724, 600 | 2, 697, 300 | 2, 703, 000 
State August |September| October |November| December| Total 
Alsabamg soe 254, 400 254, 700 269, 900 273, 900 320,900 | 3, 089, 600 
Colorado......................--...- , 500 25, 600 22, 400 23, 200 84, 700 837, 300 
TUDO. aocociicioic ana 175, 200 179, 000 192, 200 193, 300 205, 500 | 2,082, 500 
¡EUA RN loea opa Eege 9, 800 4064, 100 497, 800 488, 900 549,900 | 5, 449, 800 
Maryland .......................... 99, 700 111, 600 118, 600 114, 500 120, 400 | 1, 217, 000 
Massachusetts. e 84, 300 101, 200 102, 900 105,000 | 1,108, 200 
Michigan. .......................-.. 189, 800 179, 100 186, 1 183, 200 191, 300 | 2, 293, 700 
IET --.-----------2-.. 38, 400 41, 400 44, 100 59, 200 65, 300 521, 500 
New Jersey....................-.-.. 83, 700 83, 500 87, 400 84, 300 87,400 | 1,007, 500 
New York. 408, 400 400, 400 414, 500 409, 100 433, 200 | 4,835, 900 
OHIO. EEN 535, 900 524, 200 554, 200 568, 100 592, 900 | 6, 242, 300 
Pennsylvania....................... 1, 160, 700 | 1, 151, 800 | 1, 245, 200 | 1, 220, 600 | 1,302, 700 | 12, 570, 800 
Gnegaeg sese ee ce e 6, 900 6, 900 6, 900 6, 700 7, 100 83, 300 
EE 11, 000 10, 400 12, 000 9, 700 11, 200 124, 300 
Washington. ....................-.. 2, 500 2, 300 2, 400 2, 000 2, 200 28, 400 
West Virginia....................... 154, 500 153, 300 138, 600 154, 900 159, 100 1, 702, 800 
Connecticut, Kentucky, Missourl, 
Rhode Island. and Wisconsin..... 100, 700 156, 200 163, 700 159, 900 165, 600 1, 874, 200 
Total production... ........... 3, 871, 400 | 3, 836, 800 | 4,077, 200 | 4,054, 400 | 4, 354, 400 | 44, 569, 100 
At mer t plants............. 1, 044, 300 | 1,041, 500 | 1, 101, 100 | 1, 095, 500 | 1, 162, 200 | 12, 493, 000 
At furnace plants. .............. 2, 827, 100 | 2, 795, 300 | 2, 976, 100 | 2, 958, 900 | 3, 192, 200 | 32, 076, 100 


TABLE 7.—Beehive coke produced in the United States in 1936, by months and 
States, 1n net tons 


[Based on railroad shipments] 


State January |February | March April May June July 
Colorado....................... 7, 700 6, 300 6, 200 5, 200 8, 800 4, 200 2, 400 
Pennsylvania.................. 91, 600 | 103,800 63, 700 48, 100 42, 100 44, 600 64, 000 
'Tennessee...................... 100 200 100 100 100 100 100 
Utah A A 500 600 700 €00 1 100 
Virginia........................ 15, 100 14, 800 12, 700 13, 600 16, 400 20, 900 19, 800 
ABE dee See 100 200 E A A E c cesa eruat 
West Virginia.................. 18, 200 18, 600 19, 600 17, 600 18, 100 17, 400 17, 400 
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TABLE 7.—Beehive coke produced in the United States in 1986, by months and 
States, in net tons—Continued 


PRODUCTION BY FURNACE AND NONFURNACE PLANTS 


TABLE 8.—Number and production of byproduct coke plants connected with iron 
furnaces and of other byproduct plants, 1913, 1918, and 1934-36 


EE active Coke produced (net tons) Percent of pro- 


p duction 
Year 

Furnace | Other Furnace Furnace | Other 

plants | plants plants Other plants | Plants | plants 
ME 16 9, 277, 832 8, 436, 868 73.0 21.0 
pr RENE TEC 36 24 19, 220, 342 6, 777, 238 73.9 2% 1 
1066 A ess Se E A ees 41 42 19, 241, 850 11, 550, 961 62.5 37.5 
1935... ec Bo EE 40 41 23, 034, 261 11, 189, 792 67.3 32.7 
|o A na nod aiaa 43 82, 076, 089 12, 493, 032 72. 0 28.0 


TABLE 9.— Monthly and average daily production of byproduct coke by plants asso- 
ciated with tron furnaces and by all other plants, 1934-86, in net tons 


1934 1935 1936 
Month 
Furnace Other Furnace Other Other 
plants plants plants plants plants plants 
Monthly production: 
anuary.................. 1, 536, 900 934,900 | 1,825, 400 971, 400 | 2,294, 400 1, 019, 100 
February................. 1, 583, 000 907, 800 | 1,898, 400 878,800 | 2,173,300 972, 300 
March.................... 1, 945, 100 | 1,020,500 | 1,944, 400 962, 700 | 2, 250, 700 1, 011, 400 
April o neue ce 1, 923, 600 948, 900 | 1, 764, 800 901, 400 | 2,483,200 968, 200 
May oie en erg etre 2, 202, 300 986, 500 | 1,856, 700 932,500 | 2,724, 600 1, 034, 200 
JUDG oo aos Seen cebu 2, 032, 800 954,200 | 1,703, 400 891, 600 | 2,097,300 1, 003, 000 
July. uou eee e 1, 432, 900 946,900 | 1,678,000 884,000 | 2,708,000 1, 030, 200 
August... 1, 343, 700 934,000 | 1,870,100 903, 500 | 2,827,100 1, 044, 300 
BSeptember................| 1,242, 000 929, 300 1, 923, 700 909, 000 | 2,795, 300 1, 041, 500 
October................... 1, 318, 900 993, 500 | 2,075, 400 972, 900 | 2, 976,100 1, 101, 100 
November................ 1, 269, 400 992, 100 2, 144, 700 967, 400 2, 958, 900 1, 005, 500 
December................ 1, 411, 200 2,349, 300 | 1,014,600 | 3,192, 200 1, 162, 200 
19, 241, 800 23, 034, 800 | 11, 189, 800 | 32,076, 100 | 12, 498, 000 
SSE ees | — ——— 
Average daily production: 
anuary.........---...... 49, 600 58, 900 31, 300 74, 000 32, 900 
February................. 56, 600 67, 800 81, 400 75, 000 83, 500 
Tate. le dore rz 62, 800 62, 700 31, 100 72, 600 32, 600 
ADEL 32. cer E 64, 100 58, 800 30, 000 82, 800 32, 900 
BY ree ote aed 71, 100 59, 900 30, 100 87, 900 33, 400 
JUNG. censor cU e venus 67, 800 56, 800 29, 700 89, 900 33, 400 
il AAA 46, 200 54, 100 28, 500 87, 200 32, 900 
August... eoe ere 43, 400 60, 300 29. 100 91, 200 33, 700 
September................ 41, 400 64, 100 30, 300 93, 200 34, 700 
ctober....... 0200... 42, 500 66, 900 31, 400 96, 000 35, 500 
November................ 42, 300 71, 500 32, 200 96, 600 36, 500 
December................ 45, 500 75, 800 32, 700 103, 000 37, 500 
Average................ 52, 700 81, 700 63, 100 90, 700 87, 600 34, 100 


PRODUCTION BY STATES AND DISTRICTS 
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' TABLE 10. — By product and beehive coke produced, by States, 1918 and 1933-86, 


an net tons 
State 1918 1933 1934 19035 1936 
Byproduct 

leben coi 2, 634, 451 | 1,668,975 | 2,109,192 | 1,994, 220 3, 089, 622 
Colorado. ci elouilcale calce seeds 230, 663 139, 722 171, 104 206, 901 337, 341 

Conneclicul..- oz ou cues RA Sol A eccL (!) (1) (0) ) 
TOO as 2, 285,610 | 1,501,020 | 1,649,907 | 1,668, 523 2, 082, 516 
Eve KT WEE 3,598,215 | 2,089,100 | 2,613, 437 | 3,768, 480 5, 449, 755 

CA PA 517, 749 (1) (1) (1) ) 
E IMA AA 474, 368 702, 227 784, 539 929, 617 1, 217, 039 
Massachusetts..........-..------------ 556, 397 | 1,020,255 | 1,127,632 | 1,006.115| 1,108,219 
Michi curso dosel (1) 2,341,081 | 2,547,747 | 2, 482, 302 2, 293, 653 
Minnesota.............-.-.-.-.------- 78A, 065 412, 037 417, 447 430, 082 521, 518 

WE WEE (!) (1) (1) (1) (1) 
New Jot*5y nooo ote eet ee ve 682, 148 R35, 125 910, 121 917, 117 1, 007, 500 
New YOIK.......- neon ósea e 1,069,587 | 3,426,529 | 4,089,708 | 4, 009, 242 4, 835, 921 
ODIO sg goes t ueacEreuscudebiwed ence 5,226,334 | 3,676,727 | 4,296,338 | 5,100,987 6, 242, 300 
Pennsylvania.......................... 4,586, 981 | 6,170,240 | 6,834,362 | 8,078,175 | 12, 570,816 

Rhode ISIANG AAA PA O) O) (1) 1) 
Tennessee. ....................- L2 cll. 12A, 469 71, 484 70, 598 78, 668 83, 305 
UO TRY. osea GE 66, 945 117, 401 115, 282 124, 346 
Washington.................... le 30, 129 31, 817 27, 199 28, 744 28, 368 
West Virginia......................... 603, 393 | 1,074,002 | 1,343,914 | 1, 603, 584 1, 702, 792 

Wisconsin. 25000 ccc. RA HORS (1) O) (1) AN O) 
Combined States. ..................... 2, 293,021 | 1,450, 850 | 1,682,165 | 1,716,014 1, 874, 110 
25, 997, 580 | 26,678, 136 | 30, 792, 811 | 34, 224, 053 44, 569, 121 

q X= A M Se RÓÓMÓÀMMÁ—ÓÀ 
Beehive: 

a AA -222-0000 1 TIT, 7221 durer e PA A 
Colorado A ana aas SE 58, 784 35, 161 37. 804 49, 209 61, 293 
Georgia .....0.- talas 05 7. M AA DEE EE, TS 
Kentuckeg LL Lll... 301.090 EE AA VE, DECH 
New Mericen. -2-002-000-0000 PA ARA AAA IA EE 
BOs rr ee ahs 138; 009 | on coset es VE, own dt 
Oklahoma............................- A ¡AAA AE AAA EE 
Pennsylvania........................- 22, 136, 664 670, 179 720, 593 564, 052 1, 213, 294 
Tennessee. ...........-......... -.-.l.- 302, 637 11, 807 5, 993 3, 3, 567 
Utah te AA A a aa (1) 10, 156 13, 203 5,575 5.617 
Virginis. A A 1, 234, 256 70, 493 77, 960 137, 587 191, 331 
Washington. ................. 2... 22-2. 93, 659 379 1, 694 2, 475 312 
West Virginia................ lll. 2, 716, 613 112, 883 171, 518 155, 211 230, 649 
Combined States...................... LU NC E RE NUN (new mee A PURSE 
30, 450, 792 911, 058 1, 028, 765 917, 208 L 706, 063 
——— eee ees | a aoe EE 
Grand total......................... 56, 478, 372 | 27, 589, 194 | 31,821, 576 | 35, 141, 261 46, 275, 184 


1 Included under "Combined States.” 


TABLE 11.—Byproducl and beehive coke produced in Pennsylvania in 1936, by 


districts 


[Number of plants and ovens includes those idle during the year; no new ovens were under construction 


District 


Byproduct: 
Eastern Pennsylvania !.... 
Western Pennsylvania ?.... 


Beehive: 
a heny Mountain and 
Allegheny Valley......... 
de vie pH 


mm me e ewer meega e 


Grand total.............. 


Plants 


in 1936 


Coal used 
(net tons) 


| Yield | 


—  — — | — —— — | —— nae | €—á—— | ———— aÁ— | c á—— 


2, 713, 890 
15, 666, 274 


—s— | — MÀ | a — M—— — | —— | —á—— | ee ———— | ——— 


18, 380, 164 


77, 041 
371, 788 
897, 143 
164, 821 


o | — Án | a M — —— | es | GEE PPP | Een 


—— —— | — ——— | ee 
—— a€— | «— M M—— | — € MÀ | c —MÍ— 


| 20, 259, 351 


Value of coke at ovens 
Coke pro- 
duced (net 5 
tons) er 
Total ton 
1, 904, 578 | $11, 168, 58S $5. 86 
10, 666, 238 38, 475, 847 3. 61 
12, 570, 816 49, 644, 435 3.95 
42, 879 190, 384 4.44 
247, 059 953, 942 3. 86 
583, 846 2, 090, 341 3. 58 
112, 810 443, 852 3. 93 
7777888.394 | 61.53 | ` 226.700 | 886,505| 3.91 
1, 213, 294 4, 565. 024 3. 76 
——————— o o 
13,784, 110 | 54,209,459 | 3.93 


1 Includes plants at Bethlehem, Chester, Philadelphia, Steelton. and Swedeland. 
2 Includes plants at Aliquippa, "Clairton, Erie, Johnstown, Midland, Neville Island, and Pittsburgh. 


3 Includes Bedford and parts of Indiana 'and Westmoreland Counties. 
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TABLE 12.— Byproduct coke produced tn Ohio in 1936, by districts 


AA Value of coke at ovens 
of coke 
Coke pro- 
District Plants | Ovens | Co8! used | from | duced (net 
(net tons) coal tons) P 
(per- Total ton 
cent) n 
Canton, Cleveland, and Mas- 

SMOD EE EE 5 595 | 2,459,628 | 69.69 | 1,714, 087 $7,150, 777 $4.18 
Youngstown..................- 3 594 2, 454, 928 69. 80 1, 713, 527 6, 919, 528 4.04 
Other diatrietst. 2. 7 650 | 3,846,152 | 73.18 | 2,814,086 12, 858, 702 4.57 

Total, 1936. .............. 15 | 1,839 | 8,760,708 | 71.25 | 6, 242, 300 26. 938, 007 4.32 
Total, 1080) cc conca os 15 | 1,834 | 7,202,127 | 70.83 | 5, 100. 987 23, 088, 113 4. 53 
Change in 1936.......- percent..|........ +0. 3 +21.6 | +0.6 +22. 4 +16. 7 —4.6 


1 Includes plants at Hamilton, Ironton, Lorain, Painesville, Portsmouth, Toledo, and Warren. 


NUMBER AND TYPE OF OVENS 


TABLE 13.— Coke ovens completed and abandoned in 1936 and total number in 
existence at end of year, by States 


Ovens 
In existence Under construc- 
an 
pus S Dec. 31 New tion Dec. 31 
State exist- Aban- 
ence doned 
Dec. 31 apariy “apadt during x Capacity 
r day per day year um- r da 
Number net tons Number (net tons ber (het ions 
of coke) of coke) of coke) 
Byproduct: 

Alabama...........- 8 1, 248 14:305. EE E, D 146 2 220 
Colorado. ........... 1 151 DSS dl H, hae eer AA eae cde 
Connecticut......... 1 GR Xov A EE A AA DEEN 
DlimoÍS.....oooooo.... 8 896 12, 634 16 200 MO eee EE 
Indiana........----- 6 1, 548 20, 779 2138 LE EE WEE 

Kentucky. .......... 1 108 E AAA WE erus 12 O) 
Maryland. .......... 1 361 0,088. EE, A O E, PA 
Massachusetts....... 3 430 4,453 A E E A In 
Michigan............ 9 014 m M RS ec EE rn 122 2, 900 
Minnesota........... 3 196 2.012. EEN, E A PA A 
Miseourt. ....-.2-..- 1 64 (D). — AA E, ÓN AA oe ae oto. 
New Jersey.......... 2 239 2 490^ EE AS ru E. A FEMME UE 
New York........... 9 1,024 15,924 EA ewes an lee cate A yoke ness 
On eer ace ARE A 15 1, 839 24, 957 22 TE AA A ARI 
Pennsylvania.......- 12 3, 348 45/030 A A A PA EE 
Rhode Island.......- l 65 C E E E E IA Ee 
Tennessee. .......... 1 2 300 PA A PA A EE pS 
EH A E 1 56 705 23 3414]... E A ÓN 
Washington. ........ 1 20 LOS) A E A AE DEEN 

West Virginia....... 4 362 6 088 A else EE 25 Q) 
Wisconsin... 2 195 eh MAE A AS eee eee A ee C 

Undistributed.......]........ |... ....... 6, 304s EE isset E cse s 
Total byproduct... 90 12,849 | 170,070 210 2, 955 40 305 5,074 
At merchant plants. . 45 3, 075 44, 431 16 |  ) 200|.......... 37 554 
At(urnace plants. ... 45 9,174 | 125,639 104 2,7 40 268 5,120 
Beehive: 

Colorado. ......-2-.. 2 TRB) E A A 190^ A rece 

Pennsylvania........ 49 9, 036 21,120 (3) 973 327 ® 
Tennessee. .........- 2 JOldb. — y AAA PARA A EA 
tills cuarto css 1 | Y A E, An AA 
Virginia. ............ 7 J, 291 (3) 210 GA O GE PA NA 
Washington ........ 1 OSs ENEE AAA AA AA AE DEE 
West Virginia....... 9 1, 459 2 204 (3) PAB A Ee 

Total beehlve..... 71 13, 012 1, 343 (3) 1,471 77 IO 


t Included under “Undistributed.” 


! New ovens replacing old ovens that were rebuilt: 


* Data not available. 
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TABLE 14.—Byproduct ovens of each type at end of 1936, by States 


Amer- 
Kop- | Semet- | Wil- | United |Cambria- ican All 
Btate pers i| Solvay | putte| Otto | Belgian | Roberts | Foun- [Klónne | ners 2 | Total 
dation 

Alabama............ 768 420 IN A VE, A A A EEN 1, 248 
Colorado............ IBI hos ceo A BE A E, A EA scene 151 
Connecticut......... Ol Y PA A A E AA A A VE 61 
Illinols.............- 662 120 NAAA CS WER ent OA sem 26 896 
Indiana. ...-......-- 1, 127 161 } 260 E A A ISA AA DEE, DEER 1, 548 
Kentucky...........].....- 108. EE [eser eacus IA A A PA 108 
Maryland........... 36l A (eae poule ARA EEN A, AAA PEA 361 
Massachusetts. ..... 175 |........ 55 YA A PA, Rer seed 430 
Michigan........... 131 206-| 120 laos AA E A Lacum 87 614 
Minnesota.......... NOG eee Ee, Mice entre quee d DUM tmm 196 
Missouri............ Ei E, ERREUR. WEE, eR cose NER EE 8 064 
New Jersey......... ys [o.sss sie ice AA WEE, D, AAC AO A 239 
New York 743 v.s. AE Boden ecu MES src Y] EE ooh DOR 024 
Ohl0.... lesse o 1, 546 y. zi EM. AE DEAE pM pe: MOMMSEN Urt 1, 839 
Pennsylvania....... 3, 018 88 e NDS 120 25 A EE SE 3, 348 
Rhode Island....... A sente doxes EDEN coe. poseer uses AA eee eds 65 
Tennessee...........|.-.-.- dA De, AA cede eed e AO E, DE 24 
tech E mem AA A ROMPE. SESSEL deb piens DE GE 56 
Washington... AA A A A neo PO A 20: |: arias 20 
West Virginia. ...... 316 |........ 48 E E PA EE EA A 362 
Wisconsin........... 115 BO) ME, PA AA E, A RA GE 195 

'Total......... 9, 786 1, 796 726 200 120 25 55 20 121 | 12,849 
At merchant plants.|1,953 | 1,080 | 221 200 O 25 55 20 121 | 3,675 
At furnace plants....|7, 833 716 | 505 |........ 120: AA A A E 9, 174 


1 Includes the Koppers-Becker type. 
3 Includes 26 Curran-Knowles, 27 Parker-Russell, 60 Improved Equipment Co., and 8 Plette ovens. 


CAPACITY OF BYPRODUCT OVENS 


TABLE 15.—Estimated annual potential production of coke and coal required for 
charge of byproduct coke ovens in the United States, 1934-36, when operated at 
different percentages of maximum capacily, in millions of net tons 


1934 1935 1936 
. |Including ovens 
Percent of maximum capacity Ovens completed Dec. 31 ! Diele Des dl under construc- 


tion 


Coke | Coal? | Coke | Coal? | Coke | Coal? | Coke | Coal? 


A Ee ee eer 62.8 89.7 62. 4 89. 1 62. 2 88. 9 64,3 91.9 
AA A eonun 56. 5 80. 7 56. 2 80. 2 56. 0 80. 0 57.9 82. 7 
A A Ee 53.4 76.2 53.0 75.7 52.9 79.6 54.7 78.1 
E ctuw Seer aa 47.1 67.3 46.8 66. 8 46.7 66.7 48. 2 68. 9 
DO ta CER He EUCH E 31.4 44.9 31.2 44. 6 31.1 44.5 32. 2 46.0 


1 No ovens under construction at end of 1935. 
2 Coal for charge estimated on basis of 70 percent yield in coke. 


TABLE 16.—Relation (percent) of production to maximum capacity at byproduct coke 
plants, 1929 and 1932-36, by months 


Month 


1932 


1935 | 1036 Month 1935 | 1936 


^ —M—) 9 —á— | r——— a | a—— J—U]—A—ÀX— | | o——— | o—— | | or | | 


January...| 88.6 | 39.0 August.... 52.1 | 74.2 
February..| 91.3 | 39.6 September.| 91. 3 55.0 | 76.0 
March..... 93.0 | 38.8 October.... ; E A 57.2 | 78.1 
MS a 36. 2 November. [ ! S 60.3 | 80.3 

89... 32. 4 December. 63.1 | 83.4 
June......- 29. 5 ———— MY A) a] m 
July......- 28. 3 The year..| 91. : i 54.6] 71.6 
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QUANTITY AND COST OF COAL CHARGED 


TABLE 17.—Coal consumed in coke ovens, 1934-36, by months, tn net tons 
[For figures, 1912-30, inclusive, see Coke and Byproducts in 1928, pp. 731-733, and Coke and Byproducts 


in 1930, p. 514] 
1934 1935 1936 
Month 
ByProd-|peenive| Total | BYPr0d- | Boehive| Total | BYProd- | Beehive) Total 
uct u uct 
January.....| 3,574,000| 177,000! 3,751,000| 4,022, 600| 138, 700] 4,161, 300| 4,710, 400| 209, 900| 4, 920. 300 
February....| 3,597, 200| 211, 800, 3, 809, 000| 3, 993. 400; 146, 300| 4, 139, 700| 4, 470, 100| 227, 600| 4, 697, 700 
arch....... 4, 284, 700| 264, 700| 4, 549, 400| 4, 181, 200| 159,900| 4.341. 100] 4,634. 500| 162 300| 4, 796, S00 
April........ 4,155,600. 117,400. 4, 273, 000| 3,828,100] 104, 800| 3,932. 900] 4,935,800] 134, 100! 5.069. 900 
A eee 4, 615, 100| 103, 600| 4, 718, 700| 4, 007, 600 89, 700| 4. 007, 300| 5, 346. 100| 126,900) 5, 473, 000 
June......... 4, 321, 500| 100, 300| 4, 421, 800| 3, 730, 300 95, 400| 3, 825, 700| 5, 263. 900| 137, 600] 5, 401, 500 
July;........ 3, 403, 100| 83, 200| 3,486,300| 3,660,000| 71, 800 3, 731,800| 5.271.100} 165,200. 5, 436. 300 
August... 8,262, 400. — 71, 700. 3,334, 100| 3,951, 500| 87.600] 4,049, 100| 5, 484, 200| 190, 700| 5.674, 900 
September...| 3, 112, 300 89, 900| 3, 202, 200| 4, 047, 100 87, 900| 4, 135, 000| 5,435, 700| 244, 000| 5, 679, 700 
October. ....| 3,315,400] 124, 500] 3,439,900| 4,357.300| 140.600| 4,497, 900| 5. 777. 100| 353, 100| 6. 130. 200 
November. ..| 3,244,400] 154,300] 3,398. 700| 4, 448, 800| 157, 700, 4,606, 500| 5,744, 300| 357,900] 6.102. 200 
December. ..| 3,457,300] 136,900| 3,594, 200| 4,807, 700] 188, 500| 4,996, 200| 6,170,300| 388,900| 6,559, 200 
44, 343, 000| 1, 635, 300/45, 978, 300|49, 045, 600|1, 468, 900|50, 514, 500/63, 243, 500|2, 608, 200165, 941, 700 


TABLE 18.— Total quantity and value at ovens of coal used in manufacture of coke, 
by States, in 1936 


Cost of coal Coal per ton of coke 
Btate Coal used 
(net tons) moti Per ton 
ot of coal Net tons! Cost 
Byproduct plants: 

KRING 4, 435, 328 $9, 918, 564 $2. 24 1. 44 $3. 23 
Colorado. zcueicceecceseemem qe uccua aka 505, 908 (1) (1) 1. 50 (1) 
O A A A dE Exc xe ced 3, 034, 695 13, 445, 577 4. 43 1. 46 6. 47 
uge A UE 7, 410, 152 34, C90, 501 4. 60 1. 36 6. 26 
Maryland EE 1, 683, 792 ( Q) 1.38 0) 
Massachusetts........ . lll. lll lll... 1, 566, 576 7, 794, 852 4. 98 1. 41 7.02 
EA A satsaa 3, 189, 588 13, 662, 037 4. 28 1. 39 5.95 
Minnesota.................... Ll ll o 753, 396 , 980, $. 28 1. 44 7. 60 
New Jersey... Ls. ll... 1, 417, 502 () (1) 1. 41 (1) 
New d cositas 6, 730, 448 29, 966. 997 4. 45 1. 39 6.19 

A ANS AN 8, 760, 708 31, 540, 626 3. 60 1. 40 5. 04 
Pennsylvania..........................-. 18, 380, 164 53, 964, 466 2. 94 1. 46 4. 29 
Tennessee.......................... esse 120, 816 404, 444 3.35 1. 45 4. 56 
Lë EE IN A E d oid 218, 594 (1) (1) 1. 76 (*) 
Washington............................. 46, 983 225, 912 4.81 1, 66 1.98 
West Virginia. .......................... 2, 425, 957 5, 756, 902 2. 37 1. 42 3.37 
Connecticut, Kentucky, Missouri. 

Rhode Island, and Wisconsin.......... 2, 562, 910 11, 413, 477 4.45 1. 37 6. 10 
o erster ed geegent 17, 059, 645 A setis 

Total byproduct....................... 63, 243, 517 | 233, 224, 305 3. 69 1, 42 5.24 
At merchant plantsg...................... 17, 373, 763 77, 791, 824 4. 48 1. 39 6.23 
At furnace plants...............-....---- 45, 869, 754 | 155, 432, 481 3. 39 1. 43 4. 85 

Beehive plants: 

Colorado and Utah.....................- 103, 695 303, 025 2. 93 1. 55 4. 54 
Pentusylvanil.....- e ceuene ce deeg ege 1, 879, 187 8, 481. 541 1. 85 1. 55 2.87 
Tennessee..........-............ e nee 6, 886 11, 706 L 70 1. 93 3. 25 
Ee de EE 330, 130 599, 515 1.82 1. 73 3.15 
Washington. ce lle 501 1, 752 3. 50 1. 61 5.64 
West Virginia.................... l.l... 377, 759 622, 488 1. 65 1. 64 271 

Total beehive. ........................ 2, 698, 158 5, 020, 927 1. 86 1. 58 2 94 


1 Included under ''Undistributed.'' 
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TABLE 19.— Average cost per net ton of coal charged into byproduct coke ovens, by 
States, 1929 and 1933-36 


State 1929 | 1933 | 1934 | 1935 | 1936 State 1929 | 1933 | 1931 | 1935 | 1936 
Alabama.............. $2. 49,$1. 81:$2. 28/$2. 37/$2. 24 || Pennsylvania.......... $2. 731$2. 841$3. 04|$2. 081$2. 94 
Illinois................ 4. 29| 4.02] 4.49) 4.62| 4. 43 ennessee............. 3. 02| 2. 92| 3. 18| 3. 73| 3. 35 
Indiana............... 4. 61| 4. 19| 4. 48| 4.66| 4.60 || Washington........... 5. 26| 4. 51| 4.60| 4. 75| 4.81 
Massachusetts. ........ 4. 70; 4. 34| 4.81| 5.02| 4.98 || West Virginia......... 2. 41| 1. 78| 2. 07| 2 20| 2.37 
Michigan.............. 4. 29: 3.67] 4.13] 4. 28! 4. 28 —|I—— — | —- | ——_ 
Minnesota............. 5.04| 4.69| (1) | (0 | 528 United States av- 

New York..........-.. 4. 22, 4. 00| 4. 35| 4. 57| 4.45 eraye.......... 3. 50| 3. 38| 3. 70| 3. 82| 3. 69 
¿A 3. 31| 3. 10| 3.49/ 3.66) 3.60 || Cost of coal per ton of 
Ee 6. 04| 4.90) 5.33| 5.46| 5.24 


1 Not at liberty to publish data. 


PREPARATION AND SOURCE OF COAL CHARGED 


TABLE 20.—Washed and unwashed coal used in the manufacture of byproduct and 
beehive coke, by States 1n which used, in 1936, in net tons 


State Washed Unwashed Total 
Byproduct ovens: 

Alabama- A A 4, 409, 017 26,311 4, 435, 328 
Colorado........-.--..-.-.------- ee Dark OP MSN 505,908 |...........--- 505, 908 
Ärer TE A A ee ated 449, 022 2, 585, 673 3, 034, 695 
a AA IN a a aa a 11, 858 7, 398, 294 7, 410, 152 
Marylands ri a EE E 1, 683, 792 1, 683, 792 
NISSSAChUSeLIS. 2:2. e et add US AL eU 34, 211 1, 532, 365 1, 566, 576 
Michal cT a ea tobe Se otek oT AEN 3, 189, 588 3, 189, 588 
Minnesota A EE HORN MEUS 753, 396 753, 396 
INOW EE EE EEN 1, 417, 502 1, 417, 502 
New e AU A E EEN 1, 265, 945 5, 464, 503 6, 730, 448 
BT EE NN A a a aA 1, 000, 684 7, 760, 024 8, 760, 708 
NEEN 7, 473, 990 10, 906, 174 18, 380, 164 
Tennessee c cc du ccu t eu eti avast fs E 120,816 |............-. 120, 816 
enc c CONES OMM RECEN RN EDAM Ee 218, 504 218, 504 
MEC ds scl ete EENEG 46,983 |.............- 46, 9x3 
MA EE, EE 2, 425, 957 2, 425, 957 
Connecticut, Kentucky, Missouri, Rhode Island and 

Wisconsin EE 23, 209 2, 539, 701 2, 562, 910 

Total DY MOG e ea 15, 341, 643 47, 901, 874 63, 243, 517 
At merchant pnlnnpts 222. cllc lc lecce ener o 1, 744, 232 15, 629, 531 17, 373, 763 
At furnace plants... 28 oe ea eet ee 13, 597, 411 32, 272, 343 45, $69, 754 

Beehive ovens: 

Colorado e Lue 93, 941 |.............. 93, 941 
A AAA A 585, 908 1, 293, 279 1,879, 187 
ds ANA A A oe nwo 6,886 |........-....- 6, 886 
AAA A IA AAA MARIA 9, 754 9, 754 
WARES fM PTT C EI MS 330, 130 330, 130 
O ENEE 501 HEEN 501 
West ET Ae au e oem EE DEEN 377, 759 377, 759 


Total beehive.............. Ee 687, 236 2, 010, 922 2, 698, 158 
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TABLE 21.—Coal used in manufacture of byproduct coke in 1986, by fields of origin, 
in net tons 


[Based upon detailed reports from each coke plant. The difference hetween these totals and those shown 
in tables 3, 19, etc., is due to change in stock, loss of weight in handling, and the fact that these sometimes 
represent purchases during the year rather than actual consumption} 


State and district where coal was 


produced Total used 
AlaÞA Ma reos ec eus isis couse 4, 460, 630 
Colorado: 
dara AAA ce eee Re eer 410, 276 
bulci m 46, 349 
Crested Dutute 2-28. 45, 420 
AIN RE E 3, 863 
Illinois: Franklin County............... 90, 964 
Kentucky: 
Eastern Kentucky: 
IN AA saae 1, 977, 957 
(SET MAN 3, 537, 860 
Kenova-Thacker 1............... 1, 233, 550 
Miscellaneous Eastern Kentucky. 404, 432 
Pennsylvania: 
Central Pennsylvania, high-volatile.. 9, 814 
Central Pennsylvania, medium- 600, 920 
volatile. 
Central Pennsylvania, low-volatile._| 1,253, 509 
Connellsville.......................- 13, 591, 861 
Pree port so sooo oso A 1, 668, 909 
Pittsburgh. uu Gees conc ou ss sos 9, 714, 685 
Somerset. ....... l.c lll lll e cll. 364, 234 
Westmoreland....................... 895, 406 
Tennesoee c. cl eee 87, 915 
Utah: Carbon County.................. 218, 594 
Virginia: ! 12 
Southwestern Virginia............... 237, 493 
Washington: Pierce County............. 47, 129 
West Virginia: ? 
Noticiarios 2, 470, 451 
Kanawha and Logan (including | 7,961, 107 
Coal River). 
New River and Winding Gulf....... 1, 878, 355 
Pocahontas 1........................ 10, 076, 552 
Coal and Coke ..oooococoncco....- 112, 904 
Webster County.................... 316, 803 
63, 777, 942 


States where coal was consumed—in order 
of importance 


Alabama and Tennessee. 


Illinois. 


Indiana, Michigan, New York, Kentucky, Mis 
souri, New Jersey, Minnesota, Ohio, Illinois, and 
Wisconsin. 

Indiana, Illinois, Michigan, Ohio, and Minnesota. 

Michigan, Ohio, Wisconsin, Minnesota, Massa 
chusetts, and Illinois. 

Indiana. 


New York. 
New York and Pennsylvania. 


Pennsylvania, New York, and West Virginia. 

Pennsylvania, Ohio, West Virginia, New York, 
Illinois, Minnesota, Michigan, and Indiana. 

West Virginia, Michigan, Ohio, New York, and 
Indiana. 

Pennsylvania, New York, Ohio, Minnesota, Illinois 
Massachusetts, Michigan, West Virginis, and 
Wisconsin. 

Pennsylvania and West Virginia. 

Pennsylvania, Maryland, and New York. 

Tennessee. 

Utah. 


New Jersey, New York, Massachusetts, and 
Pennsylvania. 
Washington. 


Pennsylvania, Maryland, Ohio, and West Virginia. 

New York, Illinois, Massachusetts, New Jersey, 
Ohio, Indiana, Michigan, diti UE 
necticut, Wisconsin, West Virginia, hode 
Island, Kentucky, Minnesota, and Missouri. 

New York, Massachusetts, New Jersey, Illinois, 
Rhode Island, Missouri, Kentucky, Minnesota, 
Indiana, Michigan, and Pennsylvania. 

Indiana, Ohio, New York, Michigan, Illinois, 
Maryland, Wisconsin, Pennsylvania, Minnesota, 
West Virginia, Connecticut, Massachusetts, 
Kentucky, Alabama, and Tennessee. 

Pennsylvania. 

Pennsylvania and Massachusetts. 


1 Tonnage from the Grundy field, Buchanan County, Va., is included under Kenova-Thacker Mentes 


2 Coal from the extension of the Pocahontas field in Tazewell County, Va., is included under W 


(Pocahontas). 


est Virginia 
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YIELD OF COKE PER TON OF COAL 


TABLE 23.— Percentage yield of coke from coal in byproduct and beehive ovens, by 
States, 1933-36 


1933 1934 1935 1936 


Byprod- ; Byprod- ... | Byprod- un | Byprod- T 
uct Beehive Beehive üct Beehive Get Beehive 


uct 


—— | ————————— |o—M | —À———Ó | ———————M |—— |———— || ————— 


EE 69. 73 
66. 28 64. 54 66. 21 
66.93 |.......... 67. 46 
70.93 (ras 71.42 
12.25. id 71.30 
63. 80 |. secas 71.21 
69. 97 dins 70. 56 
68. 18 A 04. 46 
70.28 A 70. 29 
69.06 |.......... 69. 76 
70.33 WEE 70. 42 


——M | —— —Á———— | —— M |——— —M———— | ——————— |———————À |————— | —— 
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CONSUMPTION OF COKE 


TABLE 25.—Quantity of coke consumed in manufacture of pig iron and for other 
purposes, 1913, 1918, and 1934-36, $n nel tons 


Remainder con- 


Consumed by à 
sumed in other 
Total pro- Net Ped iron furnaces ! ways 
Year | duction of | Imports| Exports | changes | gratos Sc ENEE MEO SUPPLE 
coke in stocks | sumption ! 

ption Per- Per- 

Quantity cent Quantity cent 
1913 2s 46, 299, 530 | 101,212 987, 395 (3) 45, 413, 347 | 37,192, 287 | 81.9 8, 221, 060 18.1 
1918...... 56, 478, 372 30, 168 |1, 687, 824 (3) 54, 820, 716 | 45,703, 594 | 83.4 9, 117,122 16.6 
1934...... 31, 821, 576 | 160, 934 942, 785 +733, 343 | 30, 306, 382 | 16, 183, 070 | 53.4 | 14,123, 312 45.6 
1935...... 35, 141, 261 | 317, 379 613, 975 — 709, 159 | 35,613, 824 | 20,821, 286 | 58. 5 | 14, 792, 538 41.5 
1936...... 46, 275, 184 | 329, 957 670, 312 | —1,097, 318 | 47,032, 147 | 31, 255, 648 | 66.5 | 15, 776, 499 33. 5 


E P plus imports minus exports, plus or minus the decrease or increase, respectively, of the net 
changes in stocks. 

2 From Annual Report of American Iron and Steel Institute. Figures include coke consumed in the 
manufacture of ferro-alloys. 

3 Data not available. 


TABLE 20.— Pounds of coke and coking coa! consumed per gross ton of pig tron 
made in the United States, 1918, 1918, and 1984-86 


Pounds of | Percent recut Pounds of | percent Caiana 
coke per | yield of | coking coal coke per | yield of | coking coal 
Year X onm iron | coke per gross Year A ig iron | Coke per gross 
9 SCH H9 from ton of pig 9 R f from ton of pig 
Mlovsr | coal iron and Aloe: | coal iron and 
us ferro-alloys oys ferro-alloys 
1913............ 2, 433. 3 66. 9 3, 637. 2 1935... aluo. 1, 975.1 69. 6 2, 837.8 
EE un ote nac 2, 375.2 66. 4 3, 577.1 1936............ 2, 036. 2 40.2 2, 900. 6 
T934 22cz 2, 025. 3 69.2 2, 926. 7 


1 From Report of American Iron and Steel Institute; the consumption per ton of pig iron only, exclud- 
ing the furnaces making ferro-alloys, was 1,989.3 in 1934, 1,950.6 in 1935, and 2,006.2 in 1936. 
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FIGURE 60.—Declining consumption of blast-furnace coke per gross ton of pig iron, 1913-36. The quantity 
of coke consumed ton of pig iron has been declining. At the same time, the yield of coke per ton 
cf coal carbonized has increased slightly, so that the consumption of coking coal per ton of pig iron pro- 
duced has declined from 3,637 pounds in 1913 to 2,901 pounds in 1936. 
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DOMESTIC COKE 


TABLE 29.—Total supplies of fuels commonly used for domestic purposes in the 
United States, 1924 and 1933-86 


[Wherever available the figures represent the quantity actually consumed for domestic heating or for heating 
offices, apartments, hotels, schools, hospitals, etc. Where such figures are not available, but where the 
fuel is known to be used chiefly for domestic purposes, the total production (or imports) is shown to indi- 
cate the trend of growth. Data for 1936 are preliminary] 


1924 1933 1934 1935 1936 
Solid fuels (net tons) 
Pennsylvania anthracite production: 
Shipments of domestic sizes. .. ........ 56, 576, 296 | 27,755, 333 | 33, 269, 928 | 29, 653, 652 |............ 
Shipments of buckwheat no. 1!....__.. 9,510,508 | 6,625,755 | 7,785, 412 | 7,211,952 |............ 
Shipments of smaller steam sizes_...... 11,100,695 | 8,954,321 | 9,700,982 | 9,672, 225 |............ 
O EES EA 3, 939 | 3,249,552 | 3,285,936 | 2,874,970 |............ 
Total commercial production........ 80, 291, 438 | 46, 584, 961 | 54,042, 258 | 49, 412, 799 | 2 52, 153, 000 
Anthracite exported. ......---------------- 4,017,785 | 1,034,562 | 1,297,610 | 1,609, 000 1, 678, 000 
Anthracite imported, chiefly from United 
Kingdom and U.S. S. R. (Russia). ..... 117, 951 456, 252 478, 118 §71, 000 615, 000 
Fuel briquets produced.................... 580, 470 530, 430 704, 856 860, 707 1, 124, 973 
Fuel briquets imported.................... 38 42, 395 |............ 16, 778 20, 350 
Byproduct coke sold for domestic use...... 2, 812, 771 | 10,215, 360 | 10, 174, 114 | 9,161, 980 9, 643, 507 
Beehive coke sold for domestic use......... 139, 886 275, 677 , 181 264, 406 377, 836 
Cokelmpnorte. LL... 82, 833 160, 873 160, 934 317, 379 329, 957 
Gas-house coke sold... .oooooooccco..... 2 1, 400, 000 3 498, 000 3 513, 200 3 466, 000 2 403, 600 
Petroleum coke produced.................. 761, 100 | 1,580,000 , 300,000 | 1, 458, 000 1, 378, 200 
Anthracite and semianthracite produced 
outside of Pennsylvania................. 704, 513 350, 068 380, 055 423, 090 450, 000 
Bituminous coal for domestic use. ......... (9 (4) (9 (‘) (9 


Oil (barrels of 49 gallons) 
Oil for heating buildings: 


TR RER (8) 10, 269, 000 | 15, 756,000 | 21,526,000 | 26,000,000 
Heating oils: 7. . 
Domestic heating.................. 5,021000 ts eos A A [aimes te 
Commercial heating............... 6 50, 140, 000 | 60, 822,000 | 76, 853, 000 | 93, 000, 000 
Liquefied petroleum gases, domestic... 6 395, 900 421, 000 509, 000 714, 600 


Gas (million cubic feet) 


Natural gas consumed for domestic and 


commercial use ne 285, 152 368, 774 379, 497 413, 685 458, 000 
Manufactured gas sold: ° 

For domestic use. ....................- e 223, 110 216, 507 207, 451 204, 007 

For house heating. ...................- 6) 20, 037 28, 181 35, 040 42, 430 


1 A considerable part of the Buckwheat No. 1 is used for domestic purposes. 

3 Partly estimated. 

3 Based on figures from Census of Manufactures. 

* Between 56,000,000 and 77,000,000 tons a year. 

5 Range oil is a light distillate used for house heating, hot-water heating, and cooking. 

* Data not available. 

? Includes all grades of fuel oil used for heating buildings, both houses and offices, hotels, apartments, 
schools, hospitals, and other large buildings. Includes classifications formerly reported by the Bureau of 
Mines as ““furnace oil", ‘‘domestic-heating oil", and ‘‘commercial-heating oll." Separation between domes- 
tic and commercial heating not available after 1931. (See U. 8. Bureau of Mines Mineral Market Report 
M. M. S. 415, Nov. 19, 1935.) 

! Includes gas used for beating offices, hotels, apartments, schools, hospitals, and stores and other large 
buildings, as well as houses. 

* American Gas Association. 
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TABLE 30.—Stocks of furnace, foundry, and domestic coke and of breeze on Jan. 1, 


1937, by States, $n net tons 


[Based on complete reports from all producers| 


Total coke 


——ÀM— ee eee 


e pe e mm o e neo 


es | ees n snm || ere RD 


ep ee e e e e e vm 


EN o EA EE 


Domestic 
State Furnace | Foundry and other 
Byproduct plants: 

AIabBIDA ic uc euim m d RIDERE D peRUdsd 71, 732 2, 229 94, 868 
Colorado eer eg ee 1, 938 66 1, 745 
Minois EE 3, 025 691 104, 669 
o 1:20: A aecuroxdatodeRius 19, 677 919 41, 419 
Maryland AA niori nes 12, 099 fog che ums 
Massachusetts... elec ci es soec EE DEE 263, 460 
MIChlgAn.....2. cesado 4, 213 930 68, 823 
Minnesota... séierer es edze menu e a 7,322 EE 43, 568 
INOW Jot6Oy oci sco A E cada E 150, 311 
New EE 1 6, 434 (1) 227, 953 
A A A 68, 275 711 65, 964 
Pennsylvania. .............................. 223 2, 483 205, 291 

AU Ee c equ e uen 8, 161 110 2, 279 

(Y TERRE OM Pu EROR 301 EES 868 
KE OKT d EE GENEE, EE 1, 023 
West Virginia. ............. lc. ll ll lll... 18, 536 315 12, 105 
Connecticut, Kentucky, Missouri, Rhode 

Island, and Wisconsin..................... 223 512 184, 504 

Total byproduct. ....................... 1 282, 159 18,966 | 1,408,350 

At merchant plants. nn lll ll. 13, 387 5, 183 1, 185, 173 

At furnace planta LLL Ll. ll. 268, 757 3, 798 223, 177 

>= 
Beehive plants: 

Pennsylvania. eco iia A 336 7, 326 14, 454 
Tennessee. conta n DE eR W A EE 

LOE: A A AS 582 
Virginis. daan CES 2, 241 483 |............ 

WM'ashiBptloD.. 23sec eco oor EE, DEE 25 

West Virginia. ................ 2... llc. Ll... 25 699 3, 400 

Total beehive. ............................ 5, 622 8, 508 18, 461 


1 A small amount of foundry coke is included with furnace. 


TABLE 31.—Summary of total stocks of coke on hand at all byproduct and beehive 


Byproduct plants: 
Foundry 


Foundry 


Furnace 
Foundry................. 


e ep ee e ze ne we vm em en ep 


-— e rr e cm ep gen em em 


plants at first of year, 1929 and 1933-37 


Jan. 1, 1929 | Jan. 1, 1933 | Jan. 1, 1934 | Jan. 1, 1935 


Jan. 1, 1936 | Jan. 1, 1937 


es | € ———ÁÀÀ HK | c —MMÀ— MÀ — | —M—MÀ—— | a ÓááM ÀÓ——À | n EVI [E 


Dus 750, 318 922, 108 697, 699 282, 144 
eons 2A, 426 51, 069 15, 504 8, 981 
— 1, 018, 205 1, 835, 743 | 2,584,481 | 2,070, 544 1, 408, 350 
1, 792, 949 2,819,878 | 3,557,658 | 2, 783, 747 1, 699, 475 
Së ZE Keess 

Sieg 38, 446 3,133 2, 211 5,022 
— 8, 020 8, 373 11, 146 8, 508 
exu 8, 511 29, 379 32, 280 18, 461 
64, 977 40, 885 45, 637 32, 591 

eas 788,764 | 1,372,727 925, 241 699, 910 287, 766 
32, 446 159, 360 59, 442 26, 17, 489 

—" 1,026,716 | 1,992, 768 2, 613, 860 | 2, 102, 824 1, 426, 811 
1, 847,926 | 3,524, 855 3, 598, 543 | 2,829, 384 1, 732, 066 
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prices per nel ton of byproduct foundr 


markets, 1932-36, as quoted by St 


TABLE 35.— Average monthly 
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od od 5 OS 
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a a o o e 


D D H . 


requieao 22338 S2225 882388 ZZZ NES ZZZS Eggs ARERR 82528 2383338 POSSS 
N| guoss Ud modod dda ddd dea?  wxxoo dass SSSI  weodo Ndacs 
ei SS et MEUM MMMNNE M 
$5522 Gass ESSSS SRR QLCS SES 55539 SRRRR 829298 98858 6034828 
19902100 
Joos rr raieiaa doo ais dass? ddad adidas SSSHH dadas Nadoas 
sequiexde SRSSS LEBIZ S8ESS B8R RAL 88223 rites NBERE 8323538 SBSSR RRAS 
8S! grodd Urn Rodda ddd add wowwo Skits  eoxdd SES diras asas 
SEH ÍEFENERFEEEBMEEEREBNMEE Rail BEZZS Sa NNERR 88283 23338 SOHAS 
V| goss EEES Redd coa Sid woo Kidd  wwowoo  coóddd muaa rees 
ee ee 
£ AS23833 EERZE 8ZZZ8 S858 Qd: 832388 SSES SNRRR 885283 925388 REIS 
TI gedos SENSE rees coo dda auna dddds sided SSA mamas STEE 
"m SERSs ZZZZZ 82833 Ss KAN SEZZS LLLE ASKRR 88283 33328885 SLRRS 
[| gesos ENEE Era Gadd Add unas rana deeg ddddd aaa Hood 
ES 33333 ZZZS 88235 S88 NN: 88333 DEES NARRAR 88289 Z28883 SOHAB 
W| gesos sens Reads doo Gadd déxud reds ids SUS A wood rad 
S8S85 ZZZ 383283 BSR RAR 88238 SG RARRR 88383 RES33 ESPIAS 
nad 
V| gesos Sess rss coo Gas ddd ana auna  ddddd dada wood 
S SES Siss BSEZS BSF RRL 88288 SCC RARER B8283 RZEZ SOUS 
MW | gesos viir riiseg coo Sad dass? adria wood SSSI aia dree 
TEN SSES Sege 28228 -33 kk SESS EES ENERR 2388383 R2883 BLARS 
WA] gesos rier muda Eso Cad död reds sided dddd- duoc Armas 
peu 283823 823223 8382S _8 LAS 82833 BRER RARSS 238883 Esseg Saa 
[| guess sgr Nudda Cas Cac ddd nana ddid  dodddd ooo duced 
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A CRE PE CAEN 
EEES ERAS ERA EELT BA eee (1111 
A E o a E AS 
A A AA CIC 
EEC E AE AS EE 
TR RA A A iiil: EMEN 
dRrbxibbbRBlibuBiluPiimibissibxEInppeB eee eee ilii 
E EE EE e SRA A ty ee ee he ea ONE Cat A 
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SHIPMENTS BY RAIL AND WATER 


TABLE 36.— Beehive coke loaded for shipment on originating railroads in the United 
States in 1936, by routes, as reported by coke producers ! 


| Quantity (net tons) 


| Percent 
Route State of total 
By States Total 
Railroads: 

Baltimore de Oile. o .oooooococcccocncnccccooo (eet ida | Bel mame] oe 
Chesapeake de Ohio..............................]----. Le eoru 48, 412 48, 412 28 
Denver & Rio Grande Western.................- { eee iesus m ec 74, 165 43 
Intorstüta A Virginia... — 157, 091 157, 091 9.1 
Ligonier Valley... ss nee Pennsylvania... 48, 656 48, 655 28 
Louisville & Nashville. .........................- Virginía......... 520 520 (A 
Monongahela.................. LLL cll cles serre Pennsylvania... 538, 910 538, 010 31.3 
Nashville, Chattanooga & St. Louis.............. ennessee....... 2, 494 2, 494 .2 
New York Central....................... cc... West Virginia... 150, 655 150, 655 & 
Norfolk & Western... Virginia......... 36, 276 36, 276 21 
Northern Pacific.......... LL c cL cac eec eere Wasbington..... 312 312 (*) 
Pennsylvania... ll Ll c ccc ccc cere c cere es Pennsylvania... 441, 233 441. 233 23.6 
Pittsburgh & Lake Erie... ........... LLL... LLL. |]... do........... 2, 252 2, 252 . 1 

Total railroad sbioments eee ee ee 1,724,192 | 1,724, 192 100. 6 


1 There were no shipments of beehive coke over waterways during 1936. 


2 Less than Mo of 1 percent. 


EXPORTS AND IMPORTS 
TABLE 37.—Coke exported from the United States, 1934-36, by customs districts 


1934 1935 1936 
District 
Net tons Value Net tons Value Net tons Value 

O MA IAN PI, EEN 1 $319 A A 
ATIZONA A PA 102 $897 28 22) 2714 $1, 297 
Hülfalo: 22.2222 2uoss eR IEE 313,425 | 1,792,771 | 222,953 | 1,333,256 | 302, 006 1, 906, 356 
Ene ee eine Se we ies 58, 148 270, 709 65, 406 353, 516 33, 463 171, Q6 
IR du WEE, VE, EE 9, 984 71, 008 11, 794 86, 297 
Duluth-Superior.................... 1, 845 12, 879 2, 449 16, 886 3,711 77,879 
IAN l2 alsezimrzliLe 4 2 45 12 
Florida. anc meson. i ESL 7,247 T3, 261 3, 659 31, 023 3, 472 21, 058 
ORIVESCOD Locas E, vp E PA MEA etc s DESI 31 341 
Los Angeles. 1 (ri SEENEN A 17 300 
Maine and New Hampshire........]..........|............ 424 3, 382 436 3, 432 
Maryland. LLL. 2, 355 9, 510 117 501 968 5, 481 
Massachusetts IA AA A IA AAA 1 46 
IN 492,519 | 2,853,333 | 285, 201 1,610,521 | 246, 103 1, 508, 978 

Mobile. o a dd 5, 15, 580 1, 516 22, 801 1,716 ne 
Montana and Idaho. ............... 8, 623 A EE EE EE 
New Orleans......................- 7,622 , 888 4, 572 33, 533 4, 257 49,773 
New York... ... 2... cc ss rell rrr 403 6, 831 179 3, 076 1, 030 11, 756 
lO. eoru a a UE LI e E; 41, 697 223, 036 12, 551 63, 047 31, 787 185, 176 
OTePOH EE bar 30 E LE EE cT EE ewe acorns S22 
Philadelphia................-....... 2, 483 39, 398 3, 855 37, 641 7, 251 68, 51 
Puerto Rico. ....................... 40 467 19 219 28 320 
A A, A AAA AA esM e 2 43 
8t. Lawrence. ooo 123 7, 523 214 1, 680 5, 516 41, 601 
San Antonio... 4 74 284 1, 983 328 2, 460 
San Diepo.. Eeer AE 145 1,7 337 3, 6845 540 6, 06: 
San Francisco... 9 1 13 232 6 4 
BOA a ALON A A A AA A cl ae meis 
Virginia A A Tba 320 2, 482 147 1, 359 237 1, MO 
Washington........... Lc cc c lel 8 109 310 3, 040 
E EE E AA AS PE 15, 027 86, 271 
942, 785 5, 419, 738 613,975 3, 590, 143 670, 312 4, 191, 135 
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TABLE 38.—Coke exported from the United States, 1934-36, by countries of 
destination 


1934 1935 1936 
Destination 


Net tons Value Net tons Value Net tons Value 


North America: 


Bermuda... a 11 $170 21 $44 16 $210 
Canadas. c iergert e RETE 917,018 | 5,215,243 | 599,202 | 3,453,607 | 650,036 4, 013, 243 
Central America: 
British Honduras...............].... ME MEE 34 Ly, | tem EE 
Costa Ríca...................... 40 617 11 190 6 93 
Guatemnala...................... 80 1,152 62 825 25 390 
Honduras....................... 54 744 43 598 47 625 
Nicaragua.............--.--.--- 40 770 43 834 64 1, 210 
PaánBm8.......o- e SERA 115 1, 869 293 4, 161 519 7,069 
E ---000- -00o 38 587 50 1,019 71 1, 864 
E at A EE 316 3, 589 738 6, 950 ], 365 12, 555 
West Indies: . 
(Leite EEN 14, 034 06, 053 6, 700 44, 219 2, 257 10, 597 
Dominican Republic............ 57 794 27 326 71 933 
A cime Ee PITE 20 93 63 564 114 832 
A 3 A ut 4 89 
o EA A ea dpa ee 28 A TR 
Netherland..................... 18 152 EE WEE teca teamed: 
Trinidad and Tobago...........].-........|...-.......- 120 1, 219 2 23 
South America: 
ET WEE 88 1,446 |... sodas] oe ecu Re 802 5, 966 
Cd EE CH meae nu bem 1 PO AA ee S 
A e neesd L Daaa 2, 346 9, 559 109 411 918 5, 896 
Colombía8..........-.............. 120 1, 857 47 654 7 
Ru EE 29 458 30 476 28 506 
Por: ceo shit oo 2 2] 290. 2 123 1, 680 125 235 A E ei 
Venezuela........................ 44 733 13 267 11 107 
Europe 
Peli oe enc ree uet me ETT 213 3.000 AA A fes dcs tetra E 
Ma A etu RE 601 9, 197 454 6, 912 4, 359 36, 546 
Germaty. ue cestsucessk A wr ER Ea E 437 0; 216 AA E 
E A E, esee 6 TD ce eke Ee 
EE 6, 543 88, 362 1, 684 25, 250 3, 125 42, 933 
Netherlands -————Á— E E E A 1, 226 10, 944 487 4, 282 
NOTWAY EE 568 9, 139 1, 252 14,915 2, 253 20, 745 
CR TE ENEE 30 180 1, 108 445109. EA e ani eor EA 
n us Kingdom ar: Dou ce. 6 78 44 216 3, 639 23, 402 
ia: 
CHINE EE 31 BOG AA A A, AS 
AA A A A A t 17 300 
Philippine Islands........-------- 199 1, 593 4 Dh AE 
Oceania: 
A A zedeéurze OA casus Re hits 27 193 
La eu BEE A A A aac suae ss 41 415 
Aftica: ET EE EE GE A acid bee ae a 1 25 


—  —— | —HÓ———— | ere m — | —áQÀÓ———"ÀÀ. | am À À— MM 


942, 785 | 5,419,738 | 613,975 | 3,590,143 | 670,312 4, 191, 135 


TABLE 39.—Coke imported for consumption in the United States, 1934-36, by 
customs districts 


1934 1935 1936 
District E, a _ eee 
Net tons| Value | Net tons Value Net tons| Value 

BülfHlo, EE 13,027 | $229, 631 22,439 | $390,068 30,523 | $463, 694 
Connecticut... ...... ll lll lle cc eres 3, 298 15, 819 116 Balt CEET, AA 
RR AA A ames c foes c ME or EE 2 26 
IA EE, AA utum nme uui 6 2D I rsen ue EEN 
Hawall. A utei Eis AA 426 4, 085 1, 136 5,166 317 2, 295 
Los Angeles......................-.....-. 21, 759 72, 712 34, 210 107, 033 38, 100 133, 945 
Massachusetts... 77,336 | 355,573 | 113,132 437, 452 74, 165 256, 291 
Maine and New Hampshire............- 197 1, 470 237 L 751 233 1, 654 
MichifAn SU ta ad x eerte alid ee 579 8, 718 139 2, 428 1, 027 15, 811 
Montana and Idaho..................... 7, 292 39, 473 20, 252 103, 035 18, 911 97, 800 
NOW. YORE exceder osscdsetu DEE EE 80, 152 309, 815 120, 225 404, 796 
Oregon. d ce et ec toe ceca eder 2, 593 9, 009 2, 502 10, 003 2, 682 10, 537 
Rhode Island- A ees 10, 036 41, 994 3, 882 18, 025 8, 360 34, 722 
St. A e EE EE PAS E AR AAA 697 4, 516 
San Antonio... 1, 928 8, 679 5, 937 26, 538 516 S 
San Francisco..................... Ll... 17, 582 61, 127 23, 092 71, 455 24, 011 78, 578 
KSE, tege ee issus 35 76 528 143 1, 018 
Washington...................-----.. ll. 4, 846 16, 313 10, 071 38, 938 10, 045 7, 509 


A nd a EN 


160,934 | 864,851 | 317,379 | 1,574,578 | 329,957 | 1, 635. 501 
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TABLE 40.—Coke imported for consumption in the United States, 1934-36, by 


countries 
1935 
Country 
Net tons Value 

Belgium...................... 838 6, 887 
Canada....................... 46, 150 514, 711 
Germany..................... 120, 340 6, 
Mexico. _.......----.---.----- 5,937 3 
Wetherlands EE GE VE, A EE 
Poland and EE VE E E EN 


84, 114 349, 520 
317,379 | 1,574,578 


United Kingdom............. 


WORLD PRODUCTION 


TABLE 41.— Coke produced in principal countries, 1929 and 1933-36, in metric tons! 
[Compiled by M. T. Latus) 


Country 1929 1933 1934 1935 1936 

Australia: 

New South Wales........... 471, 813 481, 026 699, 673 871, 644 (2 

Queensland.................. 4, 144 15, 337 26, 067 25, 276 3) 
Beleg, tt wegder ene Rerum 6, 192, 960 4, 694, 130 4, 601, 950 4, 678, 400 5, 050, 000 
Bulgaria ET acu ual. 628 935 1, 705 1, 683 
Canada EE 1, 986, 532 1, 228, 246 1, 658, 691 1, 663, 515 1, 808, 204 
China (exports) ................. 13, 467 1, 709 6, 531 7, 246 11, 422 
Chósen...... icu deel ro cuz Q) 220, 500 246, 900 (3) 
Czechoslovakia.................. 3, 170, 629 1, 259, 38] 1, 344, 786 1, 553, 869 1, 955, 000 
A o e AE a 9, 080, 127 6, 787, 600 7, 293, 110 7, 078, 000 7, 030, 000 
Germany................-....... 39, 421, 033 21, 153, 744 24, 484, 890 29, 556, 269 35, 861, 000 

A Lo E 2, 423, 000 1, 880, 000 2, 180, 000 (9 4 
Great Britain $. ...........-..... 13, 637, 421 8, 919, 540 11,697, 111 12, 131, 081 (3) 
Hungary..............--....-... 2, 092 9, 163 19, 086 22,981 | 30, 704 
India, British 9.................. 843, 504 1, 247, 451 1, 541, 487 1, 795, 178 (3) 
Indochina....................... 637 360 285 260 (3) 
e EEN 791, 607 729, 966 817, 243 998, 382 (3) 

apan: 

Manufactured coke.......... 3) (2) (3) (3) (3) 

Natural coke. ............... 3) 370, 785 367, 236 396, 214 V 
tege e 403, 777 251, 604 215, 176 , 047 1) 
Netherlands..................... 2, 402, 566 2, 609, 373 2, 779, 378 2, 878, 191 (2) 

GPS S coL ek E ia 35, 899 (3) ( 1 
Polatid EE 1, 858, 052 1, 170, 717 1, 333, 493 1, 386, 716 1, 615, 598 
Rhodesia, Southern............. 100, 001 , 798 , 979 : 

WRU OUR aao cedar A unos € 7, 31,914 45, 920 63, 
BDA isa ee A 768, 040 427, 453 5, 634 (1) 
Straits Settlements.............. 15, 667 7, 860 8, 549 9, 324 3) 
Sweden...............-...... o 103, 778 103, 336 107, 370 114, 464 115, 430 
Union of South Africa........... 99, 297 75, 456 12, 969 64, 782 75. 459 
U.S. S. R. (Russia)............. 4, 700, 000 10, 225, 000 14, 221, 000 16, 752, 000 19, 883, no 
United States... ................ 54, 325, 427 25, 025, 365 28, 867, 897 31, 879, 449 41, 979, ¥21 
144, 481, 000 90, 218, 000 | 106,505,000 | 115, 969, 000 (1) 


1 Gas-house coke is not included. 
:3 Data not available. 

3 Estimate included in total. 

1 Beginning with March 1935, production of the Saar is included with that of Germany. 

$ In Great Britain the production of gas-house coke (including breeze), not included above, is especially 
important and was as follows: 1933, 11,657,081 tons; 1934, 12,038,825 tons; 1935, 12,181,117 tons. 

8 Figures for 1929 represent “hard” and ‘‘soft’’ coke made at collieries only (73,616 tons of “hard” coke 
and 769,588 tons of ''soft" coke). Data for other years shown represent total “hard” coke manufactured. 
In addition, the following quantities of ‘‘soft’’ coke were made at collieries: 1933, 837,393 tons; 1934, 574,901 
tons; 1935, 904,840 tons. 
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COKE-OVEN BYPRODUCTS 


SUMMARY OF BYPRODUCTS IN 1936 
TABLE 42.—Byproducts obtained from coke-oven operations in the United States in 


1936 ! 
[Exclusive of screenings or breeze] 
Sales 
Product Production Value 
Quantity 
Total 
ERR dedu eaa aasa gallons..| 560, 385, 578 358, 182, 759 $15, 328, 340 
Ammonia: 
SI purior p RS pounds..|1, 199, 645, 603 |1, 123, 343, 067 11, 484, 191 
Ammonia liquor (NH; content).......... do....| 47,259,245 46, 907, 237 1, 328, 788 
E, E sons 12, 812, 979 
Sulphate equivalent of all forms. ........ do. ...|1, 388, 682, 583 |1, 310, 972, 015 |........-ooolooiooo.... 
Gas: [Ee O = eta MERGE 
Used under boilers, ete. ......... M cubic feet.. 28, 807, 618 1, 764, 469 
Used in steel or affiliated plants.......... do....|l: 699 701, 415 226, 229, 045 21, 717, 052 
Distributed through city mains.......... do.... d 156, 063, 794 44, 711, 670 
Sold for industrial use. .................. do.... 22, 538, 584 2, 637, 779 


usas i laid 433, 639,041 | 70,830, 970 
Light oil and derivatives: =———_—=AA> === 


Crude light oll........................ gallons. . | 3 170, 234, 202 10, 363, 176 971, 764 
Benzol, crude and refined................ do....| 19,412,593 19, 145, 088 2, 675. 932 
Motor benzol. ........................... do.... 85, 672, 953 84, 761, 655 7, 628, 935 
Toluol, crude and refined................ do.... 19, 807, 383 19, 695, 792 424 
Solvent naphtha......................... do.... 5, 189, 232 4, 961, 433 916, 505 
A. e EE do.... 4, 216, 081 4, 206, 525 1, 121, 032 
Other light-oil products.................. do.... 6, 673, 992 8, 523, 836 221, 185 
4 140, 972, 234 146, 657, 505 18, 938, 777 
Naphthalene, crude and refined 570, 295 
Tar derivatives: 
Creosote oil, distillate as such. ........ gallons..| 16,052,953 10, 418, 339 939, 989 
Creosote oil in coal-tar solution... ....... do.... 2, 116, 481 ], 219, 983 111, 763 
Pitch of tar. ......-------.----------- net tons.. 68, 339 4,372 33, 127 
Other tar derivatives... ........ eese cc oco [er zu EE O 417, 966 
det e 2 A inesse erts gallons.. 75, 612 74, 160 27, 116 
Sodium phenolate........................... do.... 162, 334 168, 145 12, 730 
Other products AA A ce e Eu oecenT 181, 581 
Value of all byproducts sold.................-.-----|--------------|------- eee ee * 120, 205, 633 


1 Includes products of tar distillation conducted by coke-oven operators under same corporate name, 
except, however, phenol and other tar acids produced at Clairton, Pa. 

2 Includes gas wasted and gas used for heating retorts. 

3 Refined on the premises to make the derived products shown, 163,990,960 gallons. 

4 Total gallons of derived products. 

s Ammonia thiocyanate, asphalt paint, carbolates, cyanimid crystals, cyanogen sludge, ferrocyanide 
insecticides, light carbolic oils, pyridine oil, sodium prussiate, spent soda solution, sulphur, and vented 


vapors. 
€ Exclusive of the value of breeze production, which in 1936 amounted to $7,265,615. 
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FIGURE 61.—Gross value of the several byproducts per ton of byproduct coke produced, 1913-36. 


TABLE 43.— Coal equivalent of byproducts of byproduct coking, 1918, 1914, 1918, 


and 1934-36 
Quantity of byproducts Rough CHE value Coal equivalent 
1 2 3 4 5 6 7 8 9 10 | 
Per- 
Year | Coke SE Tar Lang cent 
breeze ` pr Coke |Surplus| Tar | Light | Total ue 
(thou- Ral duced duced b Oe | Surp us (3x i " Net tons | forms 
sand | fion | Chou- | Chou | (1320) ffe | odao | (x. | Pes) | (900262) of cow 
Det | cubic sand 0.130) made 
tons) | feet) | Ballons) | coop) ee 
1913..... 735 64 | 115, 145 3, 000 35, 200 | 17, 272 300 | 67, 562 | 2, 600, 000 3.8 
1914..... 067 61 | 109, 901 8, 464 | 13, 340 33, 550 | 16, 485 1, 100 | 64, 475 | 2, 461, 000 4.8 
1918..... 1, 999 158 , 299 | 87, 562 i 86, 900 | 39, 495 | 11,383 |177, 758 | 6, 785, 000 & 0 
1934. .... 2, 131 310 | 408, 710 |115, 695 | 54,620 | 170, 500 | 61,307 | 15,040 |301, 467 | 1, 506, 000 35.0 
1935..... 2, 863 346 | 450, 308 1133, 697 | 57, 280 | 190, 300 | 67, 546 | 17, 381 1332, 487 |12, 690, 000 25.1 
1930. .... 3, 577 434 | 560,386 170, 234 | 71, 238, 700 | 84, 058 | 22, 130 |416, 428 |15, 894, 000 24.1 


f Y 
Ammonium sulphate | | 
Be 


SURPLUS GAS, THOUSAND CUBIC FEET 
TAR AND LIGHT OIL, GALLONS 


FIGURE 62.—A Mata ed e yield of i ler ttt byproducts per net ton of coal carbonized in Ty product coke oven; 
Figures {or light oi] represent average at plants recovering light oil. 
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COKE-OVEN GAS 
TABLE 44.—Coke-oven gas produced and sold in the United States in 1936, by States 


Surplus sold or used 
Num- | Produced Usdin | ^, — 3 9 | Wasted 
Btate ber of | (M cubic | bestin Value (M cubic 
active feet) ovens ( feet) 
plants cubic feet) | M cubic feet 
Total {Average 
Alabama................ 7 | 49,266, 145 | 21,521,385 | 25,011,455 | $1,853,861 | $0.074 | 2, 733, 305 
Colorado................ 1 5, 913, 553 2, 815, 690 3, 070, 939 (!) (!) 26, 924 
Ilinols.................. 8| 30,080,872 7,434,074 | 22,556,655 | 4,569,024 . 203 690, 143 
AREE 6 | 81,458,423 | 32,398,764 | 47,687,258 | 7,014, .147 | 1, 372, 401 
Maryland............... 1| 17,234, 489 7, 727, 847 9, 506, 642 (1) (CIN EE 
Massachusetts.......... 3 | 18,854, 793 5, 643, 311 13, 152, 792 | 3,754,395 . 285 58, 690 
ichigan............... 8 | 38, 165, 819 14, 046,080 | 24,095,514 | 4, 449, 820 . 185 24, 225 
Minnesota.............. 3 8, 681, 428 8, 646, 985 4, 862,957 | 1,559, 039 . 321 71, 486 
New Jersey............. 2| 16,755,327 3, 647,819 | 13, 107, 508 1) OQ) EE 
New York.............. 8| 71,685,700 | 18,004,034 | 51,786, 400 | 15, 521, 420 . 300 | 1,895, 266 
ONO sco eege ege danes 13 | 93,032,883 | 39,109,099 | 52,918,590 050 .107 944, 594 
Pennsylvania. .......... 12 | 208, 571,379 | 82,681,832 | 122 096, 021 | 13, 832, 798 . M3 | 3, 794, 526 
'Tennessee............... 1 1, 142, 504 514, 124 628, 380 187, 447 .298 |.......... 
Utah.................... 1 2, 732, 799 1, 253, 800 1, 463, 179 1) () 15, 820 
W erer 1 553, 360 |............. 501, 178 132, 534 . 264 52, 182 
West Virginia........... 4| 26,532,416 7,937,647 | 18,532,614 | 1,576,798 . 085 62, 155 
Connecticut, Kentucky, 
Missouri, e 
land, and da 6 | 28, 539, 525 5, 682,824 | 22,661,950 | 6, 682, 019 296 194, 742 
nidistributed NEP A o ————— e 4, 040, 791 «149 1. EEN 
Grand total, 1936.. 85 | 609, 701, 415 | 254, 125, 915 | 433, 639, 041 | 70, 830, 970 . 163 |11, 936, 459 
At merchant plants. 43 | 193, 160, 902 | 47,608, 709 | 142, 305, 582 | 39, 225, 329 . 276 | 3, 156, 551 
At furance plants... 42 | 506, 540, 513 | 206, 427, 146 | 291, 333, 459 | 31, 605, 641 .108 | 8, 779, 908 
Grand total, 1935........ 81 | 543, 396, 088 | 190, 942, 280 | 345, 516, 257 | 62, 715, 048 . 182 | 6, 937, 551 
Change in 1936 
.percent..| +49 4-28. 8 +33. 1 -+25.5 +129 | —10.4 +72. 1 
! Included under “Undistributed.”’ 


PER CENT OF TOTAL PRODUCED 


|^ 1950 1933 1934 1935 1926 


FIGURE 63.— Percent of tota) production of byproduct oven m that was wasted, burned in coking processes, 
or sold or used, 1915-36. 
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TABLE 45.— Disposition of surplus EE gas in the United States in 1936, by 
tates 


Under boilers 


Used by producer 


In steel or other affiliated plants 


State 
Value Value 
M cubic E on 
feet Gë 
A ver, A vet- 
Total age Total 
a EE 6, 524, 049 $317, 382 | $0.049 | 14, 002, 386 $056, 97 $0. 065 
A co aocedeewacchuR PA ese e cerro EE 3, 070, 939 (1) () 
Ur EE 1, 219, 819 82, 310 . 067 3, 083, 794 431, 685 . 140 
A ME 3, 409, 210 275, 710 . 081 86, 750, 074 4, 634, 222 . 126 
EN WEE, A E, A 3, 963, 801 (1) O) 
MassachusettS..........------------- 2, 484 . 184 1, 530 459 .300 
IN A Eege 1, 724, 385 86, 219 . 050 7, 566, 300 | 1,140, 827 . 151 
Minnesotg.. 2 eee 701, 974 39, 084 . 056 207, 960 () OI 
New Jerseg. 31, 593 1) Oe: AN E A 
New YOLK dE A 2, 493, 817 147, 464 . 059 13, 356, 358 1, 376, 888 . 103 
A E AN 1, 161, 320 128, 911 .111 40, 721, 858 3, 768, 254 . O83 
Pennsylvania........................ 10, 158, 029 584, 3 . 058 87, 141, 911 7, 324, 261 . 084 
Tennessee. ........-..---..- ces eese s 116, 390 22, 091 T rr AAA EE, xu REE 
LB E 832, 252 (1) (1) 27, 158 (1) () 
Washington......................... 3, 045 152 NI EE AA 
West Virginia. ..................... 265, 242 15, 666 .059 | 16,334,978 | 1,247,413 . 076 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin...... 163, 863 (1) GAS, PA IP AA 
Undistributed.. AA leiere Seege 04, 638 4088.1... creo sus 836, 067 . 115 
Grand total, 1936.............- 28,807,018 | 1,764, 469 . 061 | 228, 229, 015 | 21, 737,052 . 006 
At merchant plants.............. , 129, 523, 671 . 073 3, 109, 258 199, 507 . 0 
At furnace plants. ............... 21,0678, 115 | 1, 240, 798 .057 | 223,119, 787 | 21, 517, 545 . 096 
Grand total, 10318... 19, 788, 90 1, 300, 371 . 066 | 160,811, 880 | 15, 222, 869 . 095 
Change in 1930. ............ percent.. +45. 6 +35.7 | —7.6 +40.7 +42. 7 +1. 1 
Sold 
Distributed through city mains | Sold for industrial purposes 
State 
Value Value 
M aos M cubic 
ee feet 
Aver- Aver- 
Total age Total age 
A See A -2-2 3, 768, 797 $511,891 | $0. 136 716, 223 $67, 612 | $0. 094 
MU A Ee eg 18, 253, 042 | 4,055, 029 Dt A EC DEE 
IE tee ee 6, 404, 692 1, 886, 150 . 294 1, 123, 282 218, 897 . 195 
E ae NEE 5, 542, 841 (1) A E EE, A AP 
Massachusetts_.....-.....------------- 13, 111,684 | 3, 746, 654 . 286 36, 948 (1) (1) 
Michigan... 22er A 12, 730, 004 | 3,033, 440 .239 | 2,074,825 184, 334 A 
Minnesota... Eegeregie ere E Sege 3, 953, 023 1, 496, 683 2049 AAA DEEN AA 
Now Jersey, cok sn Seed 13, 075, 915 (1) (- A A EE 
New York- EE 34, 054, 337 | 13, 616, 393 .400 | 1,881,888 380, 675 . 202 
ONG a i. l.l aersaW Us audet utn Sax eai ts 7, 325, 362 1, 367, 674 . 187 3, 710, 050 391, 211 . 108 
Pennsylvanía.......................... 17, 281,103 | 5, 235, 890 .303 | 7,513,978 , 289 . 092 
KEE EE $11, 990 165, 396 EDA ec mourn Fog 
e NN A T 455, 472 1) (!) 148, 299 (!) (1) 
Washington A essences 495, 133 132, 382 BO AA EE SN 
Wost Er AAA A A UA 1, 932, 394 313, 714 . 162 
Connecticut, Kentucky, Missouri, 
Rhode Island, and Wisconsin........ 19, 097, 399 6, 292, 685 . 330 3, 400, 697 372, 292 . 109 
Undistribüled. A A [re ese STRE 3, 166, 443 D i EECH 20, 755 .112 
Grand total, 1936. ............... 156, 063, 794 | 44, 711, 670 . 286 | 22, 538, 584 | 2,637, 779 . 117 
At merchant plants................ 118, 824, 729 | 36, 807, 516 . 310 | 13, 242, 092 | 1, 694, 605 . 128 
At furnace plants.................. 37, 239, 065 7, 904. 124 . 212 9, 296, 492 943, 174 . 101 
P————————— [IL———————————|IL—————————————————————m 
Grand total. 1935___...........-.-.-.-- 151, 255, 723 | 44, 510, 704 . 204 | 13, 659, 750 | 1,681, 104 . 123 
Change in 1936............... percent.. +3, 2 —27 +65. 0 +569] —49 


1 Included under ‘‘Undistributed’’. 
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TABLE 46.—Coke-oven tar produced and sold in the United States in 1936, by States ! 


Sold 1 
Mu 
Total pro- | of tar Value 
per ton 
duced! | of coal For use as ERA Total sold 
coked! fuel 3 usd otal 80 
products Tota] | Aver- 
age 
Gallons Gallons| Gallons Gallons Gallons 
Alabama............... 39, 104, 325 9. 47 | 24, 025, 966 4, 299,122 | 28, 325, 088 | $1, 268, 662 | $0. 045 
Colorado..............- 5,319, 300 | 10. 51 1, 201 245, 155 246, 356 (9 (4) 
Illinois................- 25, 628, 667 8. 45 6, 340, 011 19, 976, 398 26, 316, 409 1, 156, 289 
Indiana...............- 47, 479, 076 6. 41 4, 231, 604 22, 845, 330 27, 077, 033 1, 232, 161 04 
Maryland.............- 12, 875, 952 TOS E 12, 294, 222 | 12, 294, 222 ($) 
Mhassachusetts......... 13, 023, 900 8.31 | 12, 277,120 648, 013 12, 925, 133 669, 917 . 052 
Michigan.............- 27, 115, 806 8. 50 1, 433, 551 18, 745, 224 20, 178, 775 781, 817 . 039 
Minnesota 22-228. 5, 882, 189 T Sl E 5, 637, 821 5, 637, 821 258, 321 . 046 
New Jersey... 11,382,158 | 8.03 | 3,995,366 | 7,369,751 | 11,365,117 (4) (4) 
New York............- 61, 889, 829 9. 20 | 16, 671, 274 41, 580, 007 58, 251, 281 2, 448, 776 . 042 
ONO se aa 73, 499, 404 8.39 | 16, 538, 112 37, 218, 016 53, 756, 128 2, 518, 137 . 047 
Pennsylvania. ..-...... 189, 066, 960 10.29 | 32,705, 447 | 23,970,402 | 56, 675, 849 1, 938, 265 . 034 
Tennessee.............. 116, 943 5:93 APA 722, 487 122, 487 23, 894 040 
Ia s occa cou cere 2, 491, 337 11. 40 |[...........- 2, 445, 291 2, 445, 291 (4) (4) 
Washington...........- 330, $68 7. 04 317,476 |... ue Lue 317, 476 7,937 . 025 
West Virginia.......... 2A, 971, 747 10. 29 |..........-- 21, 879, 761 21, 879, 761 945, 241 . 043 
Connecticut, Kentucky, 
Missouri, Rhode 
Island, and Wis- 
consin.............--- 19, 607, 117 9,60 EROSION NE: 19, 768, 532 | 19, 768, 532 851, 259 . 043 
Undistributed d EE EE, GE, E, E EE 1, 222, 664 . 046 
Grand total, 1936.| 560, 385, 578 8. 86 |118, 537, 218 | 239, 645, 541 | 358, 182, 759 | 15, 328, 340 . 043 
At merchant plants.| 147, 559, 117 8.49 | 27, 837, 452 | 117,628,015 | 145, 465, 467 | 6,139, 036 . 042 
At furnace plants...| 412, 826, 461 9. 00 | 90,699, 766 | 122,017, 526 | 212, 717, 292 | 9, 189, 304 . 043 
E e ER EE m I a (TSA ELS pa a a TT 
Grand total, 1935._....- 450, 307, 827 9. 18 | 51, 261, 349 | 257, 444, 570 | 308, 705, 919 | 12, 597, 705 . 041 
Change in 1936 
percent.. +24. 4 —3. 5 +131. 2 —6.9 +160 +21.7 | +4.9 
Used by producer 1 
On hand 
As fuel had = Dec. 31 
under affiliated Otherwise 
boilers i 
plants 
Gallons Gallons Gallons Gallons 
AlBDu ma te ae ot DL aud mis M MM 161, 804 10, 419, 372 207, 604 2, 217, 572 
AN ous EE EES 691, 006 44, 244 468, 815 
os A A E URP. aod EE 118,01 Ee 1, 320, 521 
o: EE, ced taa erdt 20, 450, 247 13, 131 2, 958, 059 
AO EE deca ua EE 9,259 E ], 902, 393 
Massachusetts EE E AA 30, 000 25, 998 
NICE EE 7, 437 6, 324, 090 |............ 2, 150, 103 
Minesota E E A O E eec ODER NE 463, 009 
INOW Froid rs ee PH ce P EN EE 655, 490 
NOW OT caras rr Beete de aD LEE e 107, 364 9, 619 3, 845, 257 
ONO taco o a dE 824, 874 20, 006, 31]. |..0.-------- 1, 849, 034 
A A A 745, 211 84, 459, 408 168, 485 | 10,033, 463 
AE AA E st zem aec unus eur Cad 32, 366 
WGN ENER EE, eua wa a DE 1, 100 1, 971 147, 327 
WSSHINGCtOR IM A O AAA AA AA 34, 096 
IA AA A 3, 004, 222 |............ 663, 815 
Connecticut, Kentucky, Missouri, Rhode Island, 
and WISCONSIN EE, ls DE 975 602, 571 
Undistribuléd EE DE O au cee uen uu am edm eels 
Grand total, 19360........... - llle eL Lee ll el. 1, 739, 326 145, 623, 890 176, 029 29, 413, 219 
At merchant A A en rece eee 40, 904 6, 651, 747 
At furnace plántsS...:... beeen ch eee dese as 1, 739, 326 145, 623, 890 435, 125 22, 761, 472 
Grand total, 1935........-.......-.---...-.----------- 1, 804, 683 91,631,693 | 1,921, 561 34, 915, 075 
Change Ingo 2 LL ccc ls eee percent.. —3.6 +58. 9 —75. 2 —15.8 


! Includes 58,011,165 gallons of tar ''refined at plant”. 


2 Excludes 58,011,165 gallons of tar “refined at plant” which cannot be shown by States due to disclosure of 


individual operations. 


3 Includes 22,685,478 gallons sold to affiliated corporations and 95,851,740 gallons sold to other purchasers. 


4 Included under “undistributed”. 
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AMMONIA 
TABLE 47.— Ammonia produced at coke-oven plants in 1936, by States, in pounds 


Sulphate equivalent of 
all forms Produced as— 
Num- 
State ber of 
d Per ton Liquor 
p Total of coal | Sulpbate | (NH; con- 
coked tent) 
Alabia EEN 7 108, 700, 948 | 24.51 | 105,843,312 714, 409 
BE e EE 1 11, 688, 900 | 23.10 11, 688, 900 |_..........- 
O EE 7 65,541,566 | 22.26 47, 802, 886 4, 434, 670 
o WEE 6 137, 351,342 | 18.54 | 126,021, 978 2, 832, 341 
Maryland... osa lis as 1 37,687,276 | 22.38 37,687, 276 |............ 
Massachusetts LLL ll lll ll lll e. 3 37, 046, 301 23. 65 35, 997, 305 262. 249 
A AAA sey eta Gee des 8 67,907,292 | 21.29 23, 233, 252 | 11, 168, 510 
IA c. c.l ll eee eee 3 11, 160, 802 14. 81 11, 160, 802 |............ 
New Jersey...............-.-.. llla l cle ce eee 2 28, 850,047 | 20.36 28, 856,047 |...........- 
New YOFER... nece ELE Des 8 148, 656, 926 | 22.09 | 119,751. 266 7, 226, 415 
ëlo AA EE EE 13 189, 299, 749 21. 61 152. 356. 949 9. 235, 700 
Pennsylvania...................... 2 l.l. cl. 12 432, 614,924 | 23.54 | 422 717, 036 2, 474, 47 
Tennessee...............- cc. eee 1 2, 78A, 543 23. 05 2, 784. 543 |............ 
Utah APP ed MN MK 1 5,804,059 | 28.55 5, 804,059 |..........-- 
West Virginia... 3 49, 192, 333 | 23. 58 49, 192, 333 |............ 
Connecticut, Kentucky, Missouri, Rhode 
Island, and Wisconsin..................... 5 54, 389, 575 | 21.47 18, 747, 659 8, 910, 479 
Grand total, 1936... .... LL. Ls. 81 1, 388, 682, 583 | 22.14 |1, 199, 645, 603 | 47, 259, 245 
At merchant plants...................... 39 371,908, 462 | 22.05 | 220,600, 250 | 37,827,053 
At furnace plants........................ 42 1, 016, 774, 121 22. 17 979, 045, 353 9, 432.192 
Grand total, (038 22. Llc c ee 77 | 1,090,623,535 | 22.59 | 923,513,235 | 41, 777. 575 
Change in 1936..................... percent..| 45.2 +27.3 | —2.0 +29. 9 413.1 


LIGHT OIL AND ITS DERIVATIVES 


TABLE 48.—Crude light oil produced at coke-oven plants in the United States in 1936, 
by States, tn gallons ! 


Tow shi 

Refined on | Procucis o 

Perton| premises eet Tom 
f coal renning 
coked operations 

AlADAM A. dia 2. 96 12, 991, 815 11,244,143 

A A aiana 3. 23 1, 634, 284 1, 229, 
A AE 2. 64 2, 356, 179 2, 147, 725 
Indiana.s d aces ve eee epic EE 2. 66 19, 563, 699 16, 994, 427 
Wearvlang oca sg arce 5, 394, 477 3. 20 5, 412, 814 4, 922, 178 
BO EE , 655, 280 2. 32 3, 410, 653 3, 194, 954 
New X O kosa daras 14, 827. 393 2. 49 24, 507, 247 20, 694, 943 
Ohio. s docete escuchado D sees d c GCSE 1 25. 570, 953 2. 92 22, 794, 922 18, 933, 915 
Pennsylvania........:... de ée cele eoe cc 1 56, 681, 746 3. 26 54, 460, 848 47, 333, 490 
"TON NOSS06 alii vce 280, 733 2. 32 281, 795 209, 082 
Dial EE 899, 091 4.11 895, 731 671, 955 
West Virginia... ccc cl cll ll ll ll... 8, 045, 961 3. 32 080, 254 6, 772, 477 

Kentucky, Massachusetts, Minnesota, Mis- 

souri, New Jersey, and Wisconsin......... 11, 842, 688 2. 55 7, 600, 719 6, 623, 707 
Grand total, 1036...................... 170, 234, 202 2.91 | 163,990, 960 140, 972, 234 
At merchant nlantg LL... 31, 735, 719 2. 39 28, 809, 795 24. 621,777 
At furnace plnunts 138, 498, 483 3.06 | 135, 181, 165 116, 350, 457 
Grand total, (o38 Lll ccc eee 133, 696, 803 2. 98 126, 688. 359 107, 540, 415 
Change in 1936..................... percent.. +27.3 | —-2.3 +29. 4 431.1 


! In addition to the quantity refined on the premises, a few plants reported the sale of crude light oi}. The 
total quantity sold in 1936 was 10,363,176 gallons valued at $971,764 or 9.4 cents per gallon. 
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NAPHTHALENE 
TABLE 49.—Naphthalene sold by byproduct-coke operators, 1918 and 1933-86 


Average receipts 


Quantity (pounds) per pound (cents) | Receipts 


per ton 

Year Value | of coke 

. Crude | Refined Crude | Refined | (cents) 

EE eer 10,403,758 | 5,486,689 | 1 50, 229 2.8 6.6 2 
1933... 22 122-222. -99 1 6, 523, 204 67, 472 
1931. 2 Sec ook Sees 1 10, 500, 285 131, 299 


—————" 1 13, 214, 108 
890 


1 Crude and refined not separated. 


BYPRODUCT-COKE OVENS OWNED BY CITY GAS COMPANIES 
INCLUDED BY BUREAU OF THE CENSUS IN MANUFACTURED- 
GAS INDUSTRY 


Reference has been made to the byproduct-coke plants installed 
by city gas companies, which the Bureau of the Census classifies as 
a part of the manufactured-gas industry and which the Bureau of 
Mines includes with the byproduct-coke industry. The difference 
in classification is maintained by the two offices advisedly in the 
interest of those who can use the statistics. For some purposes the 
Census grouping is more useful, while for others the grouping used by 
the Bureau of Mines is the more significant, particularly design of 
ovens, technique of manufacture, and supply and demand for coal 
and coke. 

To compare or combine the two sets of figures allowance must be 
made for the difference in classification, which can be done by means 
of the data in table 50 prepared for the purpose by the Bureau of 
Mines. The table shows, in parallel columns, separate figures for the 
byproduct-coke plants operated by city gas companies (grouped by 
the Bureau of the Census with the manufactured-gas industry) and 
for all other byproduct-coke plants. Thus, in 1936 there were 21 
active plants in the group owned by city gas companies; they 
produced 3,614,285 tons of coke, 59,153,561 M. cubic feet of gas, 
49,619,962 gallons of tar, and 3,958,497 gallons of crude light oil. By 
subtracting their production from the Census figures for the manu- 
factured-gas industry, anyone interested may arrive at the quantities 
of the several products produced by gas works proper—that is, coal, 
oil, and water-gas plants. 

'The table also shows the operations of the 64 plants not owned by 
city gas companies which were active in 1936. These plants are 
covered by the Census classification of “Coke, not including gas- 
house coke, made in byproduct ovens." The figures are compiled 
by the Bureau of Mines from the reports of the coke producers and 
are accepted by the Bureau of the Census as an official record of 
production in the years covered by the Census of Manufactures. 

The totals for both groups of plants given in the last column of the 
table are for the byproduct-coke industry as defined by the Bureau of 
Mines and given in the other tables of this report. 
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TABLE 50.— Production of coke, breeze, gas, and byproducts at byproduct coke 
owned by city gas companies (public utilities) and included by Bureau of the Census 
in manufactured-gas industry, and at all other byproduct coke plants, 1935 and 1936 


1935 1936 
Plants Plants 
Product Plants not | owned by Plants not | owned by 
owned by | city gas Total owned by | city gas Tota 
city gas [companies city gas _ | companies 2 
companies ublic companies (public 
utilities) ! utilities) ! 
Number of active plants....... 60 21 81 64 21 85 
oke: 
Production......... net tons..| 30,963,117| 3,280, 936| 34, 224, 053 40, 954, 836] 3, 614. 285 44, 560, 121 
TEE $152, 741, 222/$20, 530, 103|$173,271,325| $202, 419, 225/$23, 276, 494) $225, 695, 719 
Average value............... $4. 93 $6. 30 $5. 06 $4. 94 $6. 44 $5. 06 
Screenings or breeze: 
Production........ net tons..| 2,523,042 339, 435| 2, 863,077 3, 232, 638 344, 584 3, 577, 222 
BIOS: ee Ee do.... 660, 593 32, 756 693, 349 670, 835 27, 083 697. 918 
hut SE $1, 372, 941 $80,911| $1, 453, 852| $1,404, 193 $70,852| $1,477,045 
Average value..............- $2. 08 $2. 47 $2. 10 $2. 10 $2. 62 $2. 12 
Coal charged into ovens: 
EE EE net tons..| 44,242,998| 4,802, 621] 49, 045, 619|  58,110,600| 5,132,917) 63,243, 517 
Used by producer: 
Quantity........ net tons..| 19, 464, 976 648, 023| 20,112,909; 27,051, 802 904,000} 28,045, on 
S Mo SENIOREN $87, 373, 745| $4, 002, 988/$91, 376, 733| $123, 442, 937| $6, 138, 951| $129, 581, 888 
ales: 
Quantity........ net tons..| 12,029,368| 2,700,125| 14,729,403| 13,762,584 784,083| 16,548,667 
AIC MES $67, 073, 154/$17, 115, 784 |$84, 188, 938 $78, 848, 913 $18 089, 137| $96, 438, 050 
Byproducts: 
as: 
Production..M cubic feet..| 488, 248, 594| 55, 147, 494/513, 396, 088] 640, 547, 854| 59,153, 561| 699, 701, 415 
Sales of surplus: 
Used under boilers: 
Quantity.M cubic feet.| 19, 669, 508 119, 398] 19, 788, 904 28, 705, 273 102, 345 28, 807, 618 
CHUTE $1, 263, 963 $36, 408| $1,300,371| $1, 754, 280 $10, 189} $1, 764, 469 
Used in steel or affiliated 
plants: 
Quantity. M cubic feet.| 160, 794, 550 17, 330/160, 811, 880| 226, 211, 134 17,911| 226, 229,045 
Value.. 2000an $15, 213, 628 $9, 241/$15, 222, 869| $21, 707, 660 $9,392] $21,717,052 
EE through city 
main 
Quantity. M cubic feet 1 102, 275, 282| 48, 980, 441/151, 255, 723] 104, 592, 472| 51, 471,322! 156, 063, 794 
Value.................. $26, 284, 784|$18, 225, 920/$44, 510, 704] $26, 656, 284|$18, 055, 386| $44, 711, 670 
Sold for industríal use: 
Quantity.M cubic feet.| 12,374, 850| 1,284,900| 13, 650,750}  21,096,829| 1,441,755| 22,538,594 
m CH TEE $1,287,057| $394, 047| $1,681,104| $2,204,768)  $433,011| $2,637,770 
ar: 
EEN EE gallons..| 403, 300, 674] 47, 007, 153/450, 307, 827| 510, 765, 616] 49, 619, 962| 560, 385, 578 
ales: 
Quantity.......... do....| 262, 884, 814| 45, 821, 105/308, 705, 919| 300, 380, 205| 48, 802,554] 358, 182, 759 
DIG ooo ost to te $10, 755, 920| $1, 841, 785/$12, 597, 705} $13, 236, 605) $2,091,735) $15, 328, 340 
Average value........... $0. 041 $0. 040 $0. 041 $0. 043 $0. 043 $0. 043 
Ammonia: 
Production (NH, equiva- 
lentofall forms) pounds..| 249, 206, 321| 23, 449, 563,272, 655, 884] 320, 861, 321| 26, 309, 324] 347, 170, 645 
Liquor (NH; content): 
Production..... pounds..; 37,445,171| 4,332, 404| 41,777,575| 42,707,324) 4,551,921 47, 259, 245 
A SNAM ee do....| 38,850, 459| 4, 247, 444] 43, 097, 903 42, 315, 907| 4, 591, 330 46, 907, 237 
Su e EE $1, 162, 531 $90, 350} $1, 253, 181 $1, 238, 752 $90, 036 $1, 325, 78$ 
ulphate: 
Production..... pounds..| 847, 044, 599| 76, 468, 636/923, 513, 235| 1,112,615,989| &7, 029, 614| 1,190,645,603 
DüléS.. ulii 0....| 895, 493, 472| 89, 817, 3£9/985, 310, 831| 1,014,421,839 78, 918, 228/1, 123, 343, 067 
bU D MERE $8, 516, 782| $833, 151| $9, 349, 933| $10,653,237| $830,954] $11, 484, 191 
Crudo light. oil: 
Production....... gallons..| 120, 863,851] 3,832, 952/133, 606, 803} 166, 275, 705| 3,058, 497| 170, 234, 202 
Baleg -ococoocconoo... do.... 9, 223, 127| 2, 852, 903, 12, 076, 030 7, 483, 5011 2,879, 675 10, 363, 176 
Ven TEE $718, 875]  $238,453| $1,017, 328 $722,799) $248, 965 $971, 764 
Light-oil derivatives: 
roduction.......gallons..| 106, 790, 440 749, 975/107, 540, 415] 140, 137, 380 834, 854| 140, 972, 234 
8ales................ do....| 103, 280, 930 774, 731| 104, 055, 661| 135, 476, 381 817, 945| 136, 291, 329 
A Zeg $13,577,040| $116, 809/$13, 693, 849| $17,845,767) $121,246) $17, 967, 013 
Naphthalene, crude and re- 
Production....... pounds..| 12,033, 257 4,020! 12, 937, 277| 37,395, 607 156,612] 37, 552, 219 
PUC do....| 13,210,088 4,020; 13, 214, 108 , 793, 153, 662) 34,946, S90 
lt $107, 572 $00 $167, 632 $557, 549 $2, 746 $570, 295 
All other products, value..... $1, 041, 004 $74,348, $1,115,352| $1,655, $68,363| $1,724,272 


! Includes all byproduct ovens built by city gas com 
with conl-, of!-, and water-gas plants. Does not inclu 
gas to public utility companies for distribution. 


nies, some of which are operated in conjunction 
independent byproduct plants, which may sell 
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The first annual review of this series (Minerals Yearbook 1932-33, 
pp. 433-445) presented the background for the new developments 
discussed in the subsequent years. Readers unfamiliar with the sub- 
ject will find it helpful to read this initial review and those following in 
subsequent yearbooks. 

The steady progress of coal research in the United States during 1936 
is one of the gratifying features of the uplift from the depths of the 
depression. Fundamental and applied research in coal technology is 
now being conducted at a number of centers. Bituminous Coal 
Research, Inc., reports some 40 laboratories as engaged to some 
degree in research on coal and coal utilization.! Atleast 10 of these 
laboratories may be considered major contributors to our knowledge 
of coal and advances in coal technology. "This is & good start, but 
much remains to be done, as indicated by the report of the Committee 
on Bituminous Research Planning.? 


COMPOSITION, PROPERTIES, AND TESTING 


Approval of the Tentative American Standard for classification of 
coal according to rank and grade * has provided authoritative bound- 
ary lines between anthracite, semianthracite, low-, medium-, and 


! Bituminous Coal Research, Inc. (Southern Bldg., Washington, D. C.), Résumé of Current Research 
in Coal and Coal Utilization: December 1936, 37 pp. 

3 Coal Division, Am. Inst. Min. and Met. Eng., Bituminous-Coal Research: 1936, 85 pp., 21 graphs. 

3 American Society for Testing Materials, Tentative Specifications for Classification of Coals by Rank, 
A. B. A. M20.1-1936; A. S. T. M. D388-36T: Proc. Am. Soc. Test. Mat., pt I, vol. 36, 1936, Pp 812-518. 
Tentative CAS for Clssification of Coals by Grade, A. 8. A. M20.2-1936; A. 8. T. M. D389-34T: 
Proc. Am. . Test. Mat., pt. I, vol. 34, 1934, pp. 841-842. Fieldner, A. C., American Standard Sets Up 
Common Language for Coal: Industrial Standardization and Commercial Standards Monthly, vol. 7, 1936, 
pp. 273-278. arris, T. W., Jr., Coal Classification—How It Can Be Used in Purchasing: Industrial 
Standardization and Commercial Standards Monthly, vol. 7, 1936, pp. 175-178. 
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high-volatile bituminous coals, subbituminous coal, and lignite. 
Investigations on progressive changes in the properties of coal in 
relation to rank have shown that the amount of moisture retained ‘ 
by typical banded coals, after drying under standardized conditions 
(25° er with air of 50 percent relative humidity), and the ease of 
chemical oxidation 5 of ike coals, as measured by standard potassium 
pon consumed, increases while the s of polarization * of 
ight reflected from polished surfaces of vitrain decreases. 

Several publications giving analyses, petrographic composition, 
and carbonizing properties of North American coals’ and W. A. Bone’s 
comprehensive revision ? of his pioneering book on the constitution 
and uses of coal were issued in the past year. Hoffmann? has at- 
tempted to correlate the various systems of nomenclature used in 
coal petrography. Microscopical studies by other investigators have 
shown that vitrain (anthraxylon) tends to go into the smaller sizes 
of coal!? and fusain concentrates in the fine dust.! In several 
instances, the fusain contained considerably more phosphorus than the 
associated coals.? Examination of the splint coals of the Upper and 
Lower Cedar Grove beds of West Virginia indicated that the granular 
opaque matter which characterizes thin sections of splint coals is 
derived from coniferous wood fibers.? Further progress has been 
made in the correlation of coal beds by identification of spores !* and 
in the “float-and-sink” separation of the banded constituents of coal 
beds.5 About 1 percent germanium has been found in the ash of 
several Donetz coals.'® 

Chemical constitution.—The Coal Research Laboratory of the 
Carnegie Institute of Technology continued its study of the constitu- 
tion of coal by extracting with solvents" and chlorination!’ of a 


! South Metropolitan Gas Co., 'The Moisture Content of Coal and Its Relation to Some Other Properties 
Gas Jour., vol. 213, 1936, pp. 822-824. 

s Olin, H. L., and Waterman, W. W., Rank of Coals as Indicated by Oxygen Absorption: Ind. and Eng 
nen 3 vel ee: pp. 1024-1025. Olin, H. L., and others, Iowa Coal Studies: Iowa Geol. Survey Tech 

aper 3, 1936, p. 

* McCabe, L. C., and Quirke, T. T., Angle of Polarization as an Index of Coa] Rank: Am. Inst. Min. and 
Met. Eng. Tech. Pub. 791, 1936, 11 pp. 

7 See footnote 5. Bureau of Mines, Analyses of New Mexico Coals: Tech. Paper 569, 1936, 112 pp. Jones, 
I. W., Microscopic Features of Certain Alberta Coals: Canadian Jour. Research, vol. 14, B, 1936, pp. 275- 
298. “Thiessen, R., and Sprunk, G. C., Origin and Petrographic Composition of the Lower Sunnyside 
Coal of Utah: Tech. Paper 573, Bureau of Mines, 1937, 34 pp. Fieldner, A. C., Davis, J. D., Thiessen, 
R., Selvig, W. A. Reynolds, D. A., Jung, F. W., and Bprunk, G. C., Carbonizing Properties and Petro- 
graphic Composition of Clintwood Bed Coal from Buchanan Mines Nos. 1 and 2, Buchanan County, Va: 
Tech. Paper 570, Bureau of Mines, 1936. 34 Pp. Fieldner, A. C., Davis, J. D., Thiessen, R., Selvig, W. A., 
Reynolds, D. A., Sprunk, G. O., and Jung, F. W., Carbonizing Properties and Petrographic Composition 
of Pittsburgh Bed Coal From Pittsburgh Terminal No. 9 Mine, Washington County, Pa.: Tech. Paper 
571, Bureau of Mines, 1936, 33 pp. Fieldner, A. C., Davis, J. D., Thiessen, R., Selvig, W. A., Reynolds, 
D. A., Sprunk, G. C., and Holmes, C. R., Carbonizing Properties and Petrographic Com tion of Millers 
Creek Bed Coal from Consolidation No. 155 Mine, Johnson County, Ky., and the Effect of Blending Millers 
Creek Coal with Pocahontas Bed and Pittsburgh Bed (Warden Mine) Coals: Tech. Paper 572, Bureau of 
Mines, 1937, 50 pp. 

t Bone, W. A., and Himus, G. W., Coal: Its Constitution and Uses (with Supplementary Chapter on 
Fuel Economy and Heat Transmission in Industrial Furnaces by R. J. Sarjant): Longmans, Green, & Co., 
Ltd., London, 1936, 631 pp. 

?* Hoffmann, E., Nomenclature and Appearance of the Constituents in Bituminous Coal Petrography: 
Brennstoff-Chem., vol. 17, 1936, pp. 341-351. 

10 McCabe, L. C., Concentration of the Banded Ingredients of Illinois Coals by Screen Sizing and Wash- 
ing: Am. Inst. Min. and Met. Eng. Tech. Pub. 684, 1936, 11 pp. 

11 Thiessen, G., Fusain Content of Coal Dust From an Illinois Dedusting Plant: Am. Inst. Min. and 
Met. Eng. Tech. Pub. 664, 1936, 12 pp. 

13 See also footnote 11. Edwards, A. H., and Jones, J. H., Note on the Occurrence of Phosphorus in 
Fusain: Chem. and Ind., vol. 55, 1936, po: 186 T-189T. 

13 Thiessen, R., and Sprunk, G. C., The Origin of the Finely Divided or Granular Opaque Matter in 
Splint Coals: Fuel, vol. 15, 1936, pp. 304-315. 

u Paget, R. F., The Correlation of Coal Seams by Microspore Analysis: the Seams of Warwickshire: 
Trans. t. Min. Eng., vol. 92, part 2, 1936, pp. 59-88. 

Berry, H., and Jones, J. H., Physical and Chemical Survey of the National Coal Resources. The 
Fractional Gravity Separation of the Banded Constituents of Coal: Fuel, vol. 15, 1936, pp. 343-351. 

16 Zil'bermintz, V. A., Germanium in tbe Coals of the Donetz Basin: Mineral. Suir'e, vol. 11, no. 6, 1936, 
pp. 16-26; Chem. Abst., vol. 30, 1936, p. 7306. 

17 Asbury, R. S., Action of Solvents on Coal. Extraction of a Pittsburgh Seam Coal With Aniline, Tetre- 
lin, and Phenol at Elevated Temperatures: Ind. and Eng. Chem., vol. 28, ne p. 687-0690. 

Er bn J. F., Exbaustive Chlorination of a Bituminous Coal: Jour. Am. Soc., vol. 88, 1996, pp. 
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Pittsburgh bed coal; the close agreement between the properties of 
corresponding products of the benzene-pressure extract? and the 
residue, ? and of the hydrogenation products ?! of extract and residue, 
indicates that these materials are very similar in their essential 
chemical structure; and it was concluded that the coal structure is 
made up of fundamental units with an average molecular weight of 
&bout 300, held together in larger aggregates by some relatively 
weak type of linkage. These aggregates can be depolymerized or 
peptized &nd put into colloidal solution by the action of benzene, 
quinoline, aniline, anthracene, or certain heavy oils heated under 
pressure to temperatures well above their boiling points. Such 
solutions are especially suitable for the production of synthetic 
gasoline by the hydrogenation process. The various so-called 
“colloidal fuels’ are stable suspensions of finely powdered coal in 
oil rather than colloidal solutions. Russian chemists have identified 
thioether sulphur as one of the organic sulphur compounds in coal.” 
Gas evolution in coal mines.—Mine-air samples taken automatically 

at 1-hour intervals over 24-hour periods in a number of Belgian mines 
showed that methane was evolved not only from the face but from 
fissures behind the face and from the waste. Some seams yielded no 
methane, whereas others gave off 6,000 cubic feet of methane per ton 
of coal mined.”  Breyre believes that these large amounts are cult 
to explain on the hypothesis of adsorption by the coal, and Audibert,”’ 
on the basis of experimentally determined sorption isotherms of 
methane in coal at 4° C. and up to 150 atmospheres pressure, concludes 
that practically all the methane contained in coal is dissolved rather 
than adsorbed. (See Bureau of Mines sy of Investigations 3233, 
The Occurrence of Gases in Coals, by R. F. Selden, 1934, 64 pp.) Hofi- 
mann ? found that the amount of methane evolved from boreholes 
decreased with descending rank of coal, and that the amount was 
greater for dull coal than bright coal in high-rank coals and the reverse 
in low-rank coals. Leprince-Ringuet? has summarized recent re- 
searches, and others 9 have discussed carbon dioxide and methane 
outbursts. 
i y Biggs, B. 8.. The Chemical Nature of Extracts from a Bituminous Coal: Jour. Am. Chem. 8oc., val. 58, 

20 Bikes, B. S., The Relation of Extract to Residue in a Bituminous Coal: Jour. Am. Chem. Soc., vol. 
58, 1936, pp. 1020-1024. 

^ Biggs, B. 8., and Weiler, J. F., The Chemical Constitution of a Bituminous Coal as Revealed by its 
Hydrogenation Products: Jour. Am. Chem. Soc., vol. 59, 1937, pp. 369-372. 

H Smith, R. C., and Howard, H. C., Molecular Weights of Polymeric Substances in Catechol 
ane er Bearing on the Nature of Coal and Derived Products: Jour. Am. Chem. Soc., vol. 58, 1936. pp. 

3 Gillet, A., and Pirlot, A., The Complete Solution in Benzene of the Fundamental Matter of a Coal: 
Fuel, vol. 15, 1936, pp. 124-127. Gillet, A., Pirlot, A., and Desirotte, L., Study of the Disintegration of 
Coal in Solvent Between 200° and 4009. X. Stabilizing Action of Fatty Acids: 15th Cong. Chim. Ind., 
Brussels, September 1935, pp. 267C-275C. Gillet, A.. The Solution of Bituminous Coal in Heavy Oils: 
Brennstoff-Chem., vol. 17, 1936, pp. 421-429. Agde, G., and Hubertus, R., Investigation of the Colloidal 
Structure of Bituminous Coals: Braunkohlenarchiv., no. 46, 1936, pp. 3-30. 

^ Brownlie, D., Colloidal Fuel. Description of Different Processes: Ind. and pond Chem., vol. 28, 1936, 
pp. 839-842. (An excellent review.) Strevens, J. L., Colloidal Fuel: Coll. Eng., vol. 18, 1936, pp. 124-126, 
200-202, 275-277. Schuster, F., Coal-in-Oil: Kolloid-Ztschr., vol. 75, 1936, pp. 125-128. Buchholz, Erich, 
E on a EEN of Flow Coal from Lignite Dust and Lignite Tar Oil: Angew. Chem., 
VOI. 49, » . $ A 
35 POSOVERY. J. J., and Harlampovich, A. B., The Presence of Thioether Sulphur in Organically Fixed 
Bulphur of Coals: Fuel, vol. 15, 1936, pp. 229-232. 

3 Breyre. Adolphe, The Evolution of Firedamp in Belgian Coal Mines: Fuel, vol. 15, 1936, pp. 253-257. 

27 Audibert, Etienne, The Deposition of Methane in : Coll. Guard., vol. 153, 1936, pp. 707-770; vol. 
8, 1935, pp. 225-256; Rev. ind. minérale, no. 372, 1936. pp. 662-673. 

% Ho n, E., Dependence of Gas Liberation on the Petrographic Constitution and Degree of Coalifica- 
tion in the Case of the Rubr Coals: Glückauf, vol. 71, 1935, pp. 997-1005. 

22 Leprince-Ringuet, Félix, Liberation of Methane and Other Natural Gases in Mines: Rev. ind. minérale, 
no. 363, 1936, pp. 113-138. 

% Stutzer, gt Carbon Dioxide Eruptions from Coal Seams in Lower Silesia: Econ. Geol., vol. 31, 1936, 


pp. ee Roblings, G., Outbursts of Gas: Supplement to the Coll. Guard., vol. 153, November 1936, 
pP- . 
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Spontaneous ignition and effect of low-temperature oxidation.—A 
Bureau of Mines investigation of the causes of anthracite mine fires 
found a direct correlation between the spontaneous ignitability of 
carbonaceous matter and the rate of carbon monoxide formation when 
the-sample was heated in a stream of air 3 Studies of the oxidation 
mechanism and peroxide formation of two hydrocarbons which are 
components of tars and oils showed that the determination of double 
bonds in a fuel by means of the bromine or iodine number is not 
necessarily a measure of self-ignitability.? For a given bituminous 
coal, allowed to heat spontaneously in an oxygen atmosphere,* it was 
found that both the rate of oxygen adsorption and temperature rise 
were nearly linear functions of time, therefore, one may be predicted 
from the other with considerable accuracy. Mild oxidation of Pitts- 
burgh bed coal ** was found to increase the strength of coke and to 
decrease the yield of tar very appreciably, long before any changes 
could be detected in proximate and ultimate analyses, heating value, 
and agglutinating value. The amount and rate of oxidation increased 
with descending rank of the coal, and fresh coal oxidized more rapidly 
than stored coal. Treatment of coking coals with oxygen at higher 
temperatures, up to 300° C., increased the rate of oxidation and the 
amounts of carbon monoxide, carbon dioxide, and water formed but 
decreased the amount of oxygen fixed in the coal.* 

Plasticity and coking properties.—Measurement of the plastic 
properties of coal and their relation to coke formation have received 
considerable attention." From observed characteristics of the 
"transient" fusion of coal, together with its agglutinating index with 
sand, when coked under specified conditions, Gillet?! claims a satis- 
factory means of predicting the mechanical properties of the coke to be 
expected in practice. Agde and Hubertus postulated from numerous 
extraction and microscopic studies that the colloidal structure of 
bituminous coal causes lasticity. swelling, and caking.” 

Comparison by the Bureau of Mines of the Davis plastometer, 
Agde-Damm dilatometer, and the Layng-Hathorne gas-flow methods 
show that the plastometer gives the best data for the plastic range 
and the dilatometer for the preplastic period. A fairly good predic- 
tion of coke quality may be made from the plastometer results.” 
Others report that dilatometer methods correlate well with the 
behavior of coals on both low- and high-temperature carbonization." 

3 Scott, G.S.,and Jones, G. W., Oxidation of Anthracite— Liberation of Carbon Monoxide and Its Rela 
tion to Ignition Temperature: Ind. and Eng. Chem., vol. 29, 1937, pp. 106-108. 

32 Hock, H., and Schrader, O., The Mechanism of Auto-oxidation of Simpler Hydrocarbons as a Contri- 
bution to the Knowledge of Auto-oxidation of Fuel (paper presented before the German Chem. Soc. meeting, 
Munich, July 7-11, 1936): Brennstoff-Chem., vol. 17, 1936, p. 312. 


e Menu s and Gaspari, H., An Adiabatic Calorimeter: Ind. and Eng. Chem., Anal. Ed., vol. 8, 
, pp. 307-310. 

344 Schmidt, L. D., Elder, J. L., and Davis, J. D., Oxidation of Coal at Storage Temperatures— E flect on 
Carbonizing Properties: Ind. and Eng. Chem., vol. 28, 1936, pp. 1346-1353. 

*! Stansfield, E., Lang, W. A., and Gilbart, K. C., The Oxidizability of Coal: Fuel, vol. 15, 1936, pp. 12-14. 

9 Lefebvre, H., and Faivre, R., Oxidation of Coal: Compt. rend., vol. 203, 1936, pp. 881-883. 

3! Simomura, A., and Simomura, K., Caking Coals in Karafuto: Jour. Fuel Soc. Japan, vol. 15, 1934, 
pp. 26-28. Cummings, G. T., and Ivison, N. J., A Simple Method for the Determination of the Swelling 
o Coals: Fuel, vol. 15, 1936, Pp. 162-164. Swietoslawski, W., Physicochemical Analysis of the Coking 
Reaction: 15th Cong. Chim. Ind., Brussels, September 1935, pp. 468C-469C. 

38 Gillet, Alfred, Mechanical Properties of Coke and Present-Day Investigations of the Transient Fusion 
of Soft Coals: Rev. universelle mines, vol. 12, 1936, pp. 269-281. 

39 Agde, G., and Hubertus, R., Investigations on the Colloidal Structure. of Coal: Braunkohlenarchiv., 
no. 46, 1936, pp. 3-30. Colloid Structure of Coal as a Cause of Plasticity, Swelling and Caking of Coking 
Coals: Brennstoff-Chem., vol. 17, 1936, pp. 149-150. 

“ Brewer, R. E., and Atkinson, R. G., Plasticity of Coals- Its Measurement and Relation to Quality of 
Coke Produced: Ind. and Eng. Chem., Anal. Ed., vol. 8, 1936, pp. 443- 449 

41 Cassan, H., Note on the Swelling of Gas and Coking Coals: Jour. usines gaz., vol. 60, 1936, pp. 145-157. 
Chemical department of the South Metropolitan Gas Co., Measurement of the Swelling Properties of Coal: 
Fuel, vol. 15, 1936, pp. 36-39. Arnu, Carles, Practical Method for the Dilatometric Testing of Coking Coals: 
15th Cong. Chim. Ind., Brussels, September 1935, pp. 628C-634C. Chandesris, René, Coals of the Saar 
Basin: Rev. ind. minérale, no. 361, 1936, pp. 1-20; no. 364, 1936, pp. 243-278. 
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Weathering, admixture of inerts, and variation of rate of heating 
produces & greater effect on the swelling, plasticity, and rate of 
decomposition of poorly coking coals than on good-coking coals.” 
The best cokes are produced from those coking coals which give off 
the largest amount of gas throughout the plastic range.“ Poor coke 
may be caused by: (a) A large percentage of volatile matter at the 
end of the plastic range, and (b) a deficiency of plastic material to 
bind the coal particles sufficiently to give a nonabradable coke.“ 

Ash fusion and clinkering.—Although the direct determination “ of 
ash-softening temperature is cheaper and more accurate than esti- 
mation from ash analysis, investigators continue to obtain data on 
the relation between the composition of ash and its fusibility.* Com- 
bustion tests of anthracite in furnace equipment indicated that 
ash-softening temperatures corresponding to various degrees of 
clinker formation were, respectively: 3,000? F., none; 2,810? F., small; 
2,450°-2,550° F., bad." Ash-softening temperatures are functions 
of compositions in terms of alumina, silica, lime, and ferric oxide on & 
sulphur trioxide-free basis. These are derived from detrital clay, 
kaolinite, calcite, and pyrite, as shown by petrographie examination 
of the separable mineral matter from Illinois and western Pennsyl- 
vania coals.*? 

Different types of refractories have been found to have the follow- 
ing relative order of resistance to erosion by coal-ash slags: Forsterite, 
silica, chromite, magnesia, high alumina (diaspore type), high alumina 
(electrically fused type), high mullite (bonded type), cast mullite, and 
silicon carbide, no erosion occurring until the temperature of the 
refractory face exceeds the ash-softening temperature.* The De- 
Graaf micropyrometer method has been modified so as to furnish a 
permanent Dee record of the changes in the coal ash during 
the fusion interval.” 

Sampling.—Mechanical methods for the collection of gross samples 
and their reduction *! to laboratory size are being more widely used 
and application of the theory of probability to coal sampling is result- 
ing in a better understanding and interpretation of sampling problems 9? 
and laboratory analyses. 

* Mott. R. A., and Spooner, C. E., Studies in Coke Formation—XIII. The Swelling Power of Coal: 
Fuel, vol. 16, 1937, pp. 4-14. Koopmans, H., and Pieters, H. A.J., Some Characteristic Properties of Coking 
Coals. Fuel, vol. 15, 1936, pp. 40-42. Pieters, H A. J., Koopmans, H., and Hovers, J., The Mechanism of 
Coking and the Characteristic Properties of Coking Coal: Cong. Internat. Mines Met. Geol. Appl., 7th 
Sess., Paris, October 1035, Mines Ser., vol. 2, pp. 496-506: Rev. ind. minérale, no. 376, 1936, pp. 880-890. 
The Carbonization of Vitrains and Their Mxitures: Fuel, vol. 15, 1936, pp. 43-47. 

9 Schuster, Fritz, Chemistry and Physics of Coal: Chem.-Zeit., vol. 67, 1936, pp. 513-515. 

4 Davidson, W., Coke Research: Jour. West Scotland Iron Steel Inst., vol 43, 1936, pp. 117-128. 

4 Pieters. H. A. J.. Determination of the Melting Point of Coal Ash: Chem. Weekblad, vol. 33, 1938, pp. 
519-520; Chem. Abs., vol. 30. 1936, p. 6566. Hall, G. E., and Hodsman, H. 4.. Apparatus for Determining the 
Fusibility of Coal Ash: Chem and Ind.. vol. 55, 1936, pp. 151-152. 

* Kosaka, Y.. Toda. H.. and Kitagawa, C , Studies on the Fusibility of Coal Ash. V. Relation Between 
the Chemical Composition and the Fusihility of Japaaese Coal Ashes. VI. Relations Between the Fusi- 
bitity and Certain Characteristics of Japanese Coal Ash: Jour. Soc. Chem. Ind.. Japan. vol. 39, 1936, pp. 36 B- 
40B; Chem. Abs.. vol. 30, 1936, p. 3966. Holmes, C. W. H., Coal Ash and Clinker: Coll. Eng., vol. 13, 1936, 
pp. 3-8. See also footnotes 47 and 48. 

4 Jones, D. J., and Buller, E. L.. Analyses and Softening Temperatures of Coal Ash from Coals in the 
Northern Anthracite Field: Ind. and Eng. Chem., Anal. Ed., vol. 8, ek ec 

*5 Thiessen, G., Ball, C. G., and Grotts, P. E., Coal Ash and Coal Miner atter: Ind. and Eng. Chem., 
vol. 28, 1936, pp. 355-361. 

vg Fettke, C. R., and Stewart, W. E., The Slagging Action of Western Pennsylvania Coals on Different 
Types of Refractories in a Small Pulverized-Coal Installation: Miaing and Metallurgical Investigations, 
Mining and Metallurgical Advisory Boards. Carnegie Inst Technol. Bull. 73, 1336, 84 pp. 

50 Brennan, J. J., Mitchell, D. F., Tierney, F. P., and Thompson, W. C., The Fusibility of Coal Ash: 
Ind. and Eng Chem.. Anal. Ed., vol. 9, 1937, pp. 106-111. 

i Dawe, A.. and Potter. N. M., The Sampling of Coal in the Laboratory With the “Cascade” Sampler: 
Furl, vol. 15. 1938, pp. 128-138, 

4 Grumell, E. S, and Dunningham, A. C., The Sampling of Small Coal: Fuel, vol. 15, 1936, pp. 55-59. 
Quy, T. W., A Control Chart for [Interpretation of Coal.Sampling Data: Combustion, vol. 7, December 1935, 
pp. 28-32; Fuel, vol. 15, 1936. pp. 100-109. Younkins, J. A., Notes on the Collection and Reduction of Coal 
Samples: Mineral Industries, Pennsylvania State College, vol. 6, September 1936, pp. 3-4; and October 1936, 
p. 2; Colliery Engineering, vol. 13, 1936, pp. 427-428. Holmes, C. W. H., Variables in a Raw Slack: Coll. 


Eng., vol. 13, 1936, pp. 161-164. Holmes, M. C., and Downs, R., Further Notes on Sampling Analysis, With 
Application to Coal: Jour. Franklin Inst., vol. 222, 1936, pp. 337-343 
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Testing methods.—'The American Society for Testing Materials * and 
the British Standards Institution * have published standard methods 
for sampling and analyzing coal. The British Fuel Research Station 
has developed some new formulas for computing '*pure" coal analyses,» 
and German investigators have studied the effect of fusion temperature 
on ash determinations.* 


PREPARATION 


Increased stripping &nd mechanical loading activities and more 
exacting market requirements necessitated further expansion of me- 
chanical cleaning facilities despite further improvement in prepara- 
tion at the face.* $ % 6 A new plant for recovering pyrite and coal 
from coal-washery refuse, employing ore jigs and concentrating tables, 
with a capacity of 75 tons of feed per hour, was put into operation at 
Mineral, Kans. About one-third of the waste from picking tables at 
Illinois mines can be recovered as marketable coal, and a central 
Baum-type jig washery has been erected near Kincaid, Ill., to recover 
coal and pine from picking-table refuse produced at four nearby 
mines.9 Differences in electrical conductivity and reflecting power 
of light of coal and refuse are being tried &s substitutes for hand 
picking.“ 5  Drained high-ash washery sludge, containing 18 percent 
moisture “ and dry dust " from dedusting plants, is used for generat- 
ing owe at mines in Indiana and Illinois. Experimental work in 
England indicates that the size composition of slack coal, and even 
of crushed coal, follows the Rosin-Rammler law of size distribution. 
By means of this law, it is possible to express the size distribution of 
coal by two numbers instead of the many required in the conventional 
method of reporting screen analyses.“ 


83 American Society for Testing Materials, Standards on Coal and Coke: Am. Soo. Test. Mat. (Philadel- 
phia, Pa.), September 1936, 143 pp. 

5 Standard Methods for the Analysis of Coal Ash and Coke Ash: British Standard Specifications No. 686, 
1936. Standard Methods for Ultimate Analysis of Coal and Coke; British Standard Specifications No. 687, 
1936. Standard Method for the Determination of the Agglutinating Value of Coal: British Standard 
Specifications No. 705, 1936. 

55 King, J. QG., Maries, M. B., and Crossley, H. E., Formulae for the Calculation of Coal Analyses to a 
Basis of Coal Substance Free From Mineral Matter: Chem. and Ind. vol. 55, 1936, pp. 277T -281'T. 

4 Holthaus, C., Critical Investigations of Ash Analyses in Bituminous Coals: . Elsenhüttenw., 
vol. 9. 1935-36, pp. 369-388; Chem. Abs., vol. 30, 1936, p. 3203. Rosin, P., Rammler, E., and Kauffmann, J. 
H.. The Dependence of the Ash Content of Fuels on Temperature: Arch. Würmevrirt., vol. 17, 1936, pp. 13- 
16; Chem. Abs., vol. 30, 1936, p. 7815. 

V Plein, L. N., Statistical Analysis of the Progress in Mechanical Cleaning of Bituminous Coal from 
1927 to 1934: Econ. Pa 18, Bureau of Mines, 1936, 25 E». 

u Officer, C. B., Multicutting in Coal Mining: Min. Cong. Jour., vol. 22, July 1938, pp: 37-38. Johnson, 
E. H., What Shearing Accomplishes in Mechanical Loading: Min. Cong. Jour., vol. 22, July 1936, pp. 38-39. 

9 Coal Age, Bituminous Preparation Registers Gains in Capacity and Methods: Vol. 42, 1937 Pp. 69-72. 
Anthracite Industry Presses Drive on Costs and Product: Vol. 42, 1937, pp. 53-56. Hebley, H. . New 
Coal-Preparation Equipment Makes Quality Products Possible: Min. and Met., vol. 18, 1937, pp. 43-44. 
Alford, Newell G., Bibliography of Coal Cleaning, Jan. 1, 1934, to Mar. 31, 1935: 1935 Year Book, Coal 
Mine Mechanization, Am. Min. Cong., pp. 276-280. Reynolds, Wm., Jr., Cleaning Bituminous Coal 
While Cutting: Am. Inst. Min. and Met. Eng. Tech. Pub. 739, Ser) 10 pp. 

€ Plein, L. N., and Tryon, F. G., Sales of Mechanical Loading and Cleaning Equipment for Use in Coal 


Mines in 1936: Min. Cong. Jour., vol. 23, February 1937, pp. 57-60. 

61 McMillan, E. R., New Central Coal-Cleaning Plant of Northwestern Im ent Co.: 1936 Year 
Book, Coal Mine Mechanization, Am. Min. Cong., pp. 248-256. Beddow, W. W., Air-Sand Process and 
New Sizing Facilities Installed at Togan County Coal Corporation Plant: Coal vol. 41, 1936, pp. 
139-144. Weimer, E. J., The Marion-Vissac Coal Jig: 1936 Year Book, Coal Mine Mechanization, Am. 


Min. Cong., pp. 243-244. Given, I. A., Lump Broken Down and All Sizes Mechanically Cleaned at 
Talleydale Preparation Plant: Coal Age, vol. 41, 1936, pp. 500-504. 

¢? Smith, C. M., and Mitchell, D. R., Possible Recovery of Coal from Waste at Illinois Mines: Univ. of 
Illinois Eng. Exp. Station, Bull. 285, 1936, 42 Pp. 

e Verhoeff, J. R., Coal-Processing Plant of Peabody Coal Co.: 1936 Year Book, Coal Mine Mechanira- 
tion, Am. Min. Cong., pp. 260-268. 

4 Colliery Guardian, The Birtley Electric Picker: Vol. 154, 1937, pp. 16-17. Appleyard, K. C., Flint, B., 
and Flint, A., Separation of Coal and the Like: U. 8. Patent 2065205, Dec. 22, 1936. 

4 Wóhlbier, H., Theory of Photo-Electric Cells and Their Possible Applications in Mining in Germany: 
Kohle und Erz., vol. 33, 1936, pp. 155-164. 
oo Sherwood, R. H., Power-Plant Operation: 1936 Year Book, Coal Mine Mechanization, Am. Min. 

ong., pp. 202-203. 

*! Coal Age, Sealing, Safety Gains, Power Plants, and Cleaning—HighspotIndiana Meeting: Vol. 42, 1937, 
pp. 37-39. 

o Bennett, J. G., Broken Coal: Jour. Inst. Fuel, vol. 10, 1936, pp. 22-39; Coll. Guard., vol. 153, 1938, pp. 
945-948, 903-096, 1053-1055. 
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Dedusting, dewatering, and drying.—At the new cleaning plant of 
the Bell & Zoller Coal Mining Co., near Zeigler, Ill., which has a 
capacity of 1,000 tons per hour and uses the sand -flotation cone for 
coarse coal and pneumatic launder-flow tables for fine coal, the dust 
is removed during the latter operation and shipped separately or in 
combination with other sizes. The cpus n Coal Co. dedusts 
through X-inch pulverizer coal by aspiration after washing and heat 
drying. The Chicago, Wi n & Franklin Coal Co. also dedusts 
pneumatically at 48 mesh and ships this product separately or in 
combination with other sizes. Dedusting is also being done wet by 
means of sprays on vibrating screens. 

The Willow Grove No. 10 cleaning plant of the Hanna Coal Co. 
(Neffs, Ohio), the Delta Coal Mining Co. (Carrier Mills, Ill.), and the 
Roslyn-Cascade Coal Co. (Ronald, Wash.), among others, installed 
rotary-kiln-type heat-drying plants. The first two installations, 
although of the common rotary-kiln type. admit the hot gases through 
louvers around the periphery of the shell. A drier of similar design 
has been used previously in Sweden for drying charcoal. 

In Germany a Government commission reviewed the physical and 
technical problems encountered in drying coal as bearing on the 
processes of briquetting, carbonization, hydrogenation, and pulveri- 
zation.” The Fleissner process for dehydrating lignite by heating 
with steam under pressure is being used in Germany and Austria.” 

Flocculation and settlement of solids in washery water.—One American 
washery is using lime and another is using amylaceous materials as 
flocculating agents to increase the rate of clarification of washery 
water. Although coal slurries contain very little material of colloidal 
dimensions, flocculation may be brought about by lyophilic colloid- 
type flocculators such as starch and glue, but not by electrolytes. 

ertain slurries not amenable to such flocculents can be made amenable 
by prior treatment with very small quantities of wetting agents.” 

umerous patented flocculating agents are being marketed in England, 
and considerable research on this problem is being carried out in Eng- 
land 7 and in Germany.” 

Dust-prevention treatment.—Rapid growth occurred in the practice 
of treating coal with oil, calcium chlonde, and other agents to render 
it dustless.“ Experiments in the firing of coals sprayed with oils 

Ld Springer, J altus, The Drying and Dewatering of Coal: Report of the Reichskohlenrat, Berlin, 1936, 
80 pp. Thau, A., Drying and Dewatering of Coal: Feuerungstechnik, vol. 24, 1936, pp. 108-111. Rosin, 
P. O., and Rammler, E., Contribution to the Drying of Coal: Jour. Inst. Fuel, vol. 9, 1936, pp. 363-373; 
Fuel Economist, The Drying of Washed Coal: Vol. 11, 1936, pp. 279-283. 

19 Westermeier, B., Drying Lignitic Brown Coal: Rodsch. Tech. Arbeit., vol. 20, 1936, pp. 1-2; Skutl, V., 
The Processes Occurring During the Heating of Lignitic Coals by Steam under Pressure for Coal Drying: 
Berg- u. Hiittenminn. Jahrb. Montan. Hochschule Leoben, vol. 84, 1936, pp. 13-38. 

" Department of Scientific and Industrial Research, Fuel Research Board Report: H. M. 8. Office, 
London, Mar. 31, 1938, p. 70. 

n Needham, L. W., Treatment of Washery Water. Practical Aspects of Flocculation: Coll. Guard., 
vol. 153, 1936, pp. 191-197. Samuel, J. O., Some Aspects of Flocculation: Chem. and Ind., vol. 55, 1936, 
pp. 669-680. Powell, Roger F., Some Comments Suggested by the Paper ''8ome Aspects of Flocculation”, 

y J. O. Samuel: Chem. and Ind., vol. 55, 1936, pp. 998-1001. Colliery Engineering, Flocculation in Theory 
and Practice (A General Survey): Vol. 13, 1936, pp. 45-52. Samuel, J. O., and Unifloc Reagents, Ltd., 
Improvements in or Relating to the Separation from Liquids of the Particles Dispersed or Suspended 
Therein: British Patent 450032, July 9, 1936. Vohmann, F., and Trúmpelmann, E., Process and Apparatus 
for Clarifying Coal Slurry and the Like: U. S. Patent 2069024, Jan. 26, 1937. 

7 Lohmann, G., Experiments on the Improvement of Slurry Clarification: Glückauf, vol. 72, 1936, pp. 
1121-1133. Gétte, A., Investigations of the Filterability of Coal Blurries and Flotation Concentrates: 
Glückauf. vol. 71, 1935, pp. 1097-1100. van Ahlen, A., Removal of Clay from Coal Slurries by Flotation: 
Brennstoff-Chem , vol. e 1936, Bp. l. 

14 West, C. E., Dustless Coal: Proc. Rocky Mountain Coal Min. Inst., 1936, pp. 76-79. Dustproofing 
Coal Brings Wide Consumer Acceptance in Highly Competitive Domestic Markets: Coal Age, vol. 41, 
1936, Pp. 229-230. Dustless Coal: Coal Mining, vol. 13, 1936, pp. 9-10. Heiner, Moroni, Treating Coal by 
the Viking Process at Castle Gate, Utah: Min. Cong. Jour., vol. 22, June 1936, pp. 34-35. Sawens, R. H., 
Chemical Treatment of Coal to Allay Dust: Min. Cong. Jour., vol. 23, January 1937, pp. 46-47. Roberts, 
EE Relating to the Treatment of Fuel by Coloration: British Patent 440402, Dec. 27, 1935. 


, B. R., Reducing Dustiness of Dusty Materials: U.S. Patent 2068489, Jan. 19, 1937. Schmidt, L. D., 
Dust-Prevention Treatment of Solid Fuels: Inf. Circ. 6932, Bureau of Mines, 1937, 10 pp. 
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indicated that ignition is attained more easily but that too much oil 
decreases air penetration through the fuel bed; efficiency was about 
3.9 percent higher with oiled coal. The Interborough Rapid Transit 
Co. reported that there is no difficulty in grinding oiled coal for 
pulverized fuel but that no advantage is gained in ordinary firing 
operations.” 

Briquetting —Quite a number of retail coal dealers handling friable, 
low-volatile coals have installed “packaged-fuel”” or other briquetting 
plants to dispose of fine coal; plants also have been built for anthra- 
cite fines,” lignite,” and bituminous coal.” "The Piersol process of 
making low-volatile coal briquets by impact without binder is to be 
tried on a commercial scale at Collinsville, Ill. In Germany and 
Austria, the Apfelbeck high-pressure roller press is used for making 
briquets without binder from brown coal and bituminous coal.®! 
Krupp and the Lurgi Co. also have developed a “ring roller" press 
which subjects the powdered fuel to a pressure of 2,500 atmospheres, 
making firm briquets without binder. The Canadian Bureau of 
Mines has published a comprehensive review of are commercial 
erage research, and present status and costs of briquetting in 

orth America.* 


COMBUSTION 


Theoretical studies. —From a mathematical analysis of fuel-bed re- 
actions, Mayers concludes that the coefficient of heat transfer between 
the solids of the fuel bed and the air or gas stream, the thermal con- 
ductivity of the fuel bed, and the specific rate of the combustion re- 
action appear to depend almost entirely on the physical characteristics 
of the fuel bed and will be affected more by the size, size distribution, 
and porosity of the fuel in bulk than by its chemical characteristics. 
Ignition temperature and possibly coking reactions are the only 
properties characteristic of a particular fuel that are important in 
combustion calculations.” With the aid of models, Rosin has made 
extensive studies on the effect of relative motion between fuel, air, and 
combustion gases on the speed c of combustion, both for pulverized coal 
and for combustion on grates.“ Here again, physical considerations, 
such as size of fuel and turbulence of air current were dominating fac- 
tors in speed of combustion. New methods of determining® and 
interpreting the ignition temperatures of solid fuels have been ad- 
vanced. Furnas 5 proposes to measure reactivity in terms of the 


e Po pe on n Sprayed Coal: vol. 80, 1936, p. 383. Combustion, Treated Coal vs. Performance: 
0 ay 

76 Newton, W. e B Builds Business with Packaged Fuel: Coal-Heat, vol. 29, A pril 1936, pp. 18-20. Black 
Diamond, White Oak Enters the Packaged-Coal Field: Vol. 97, Nov. 7, 1936, p. 18. The Coal Dealer, 
Packaged Coal Gaining Popularity in Northwest: Vol. 32, April 1936, p. 41. Plein, L. N.,and Clark, J. B., 
Fuel Briquets: Minerals Yearbook, 1936, Bureau of Mines, pp. 658-661. Colliery Guardian, Packaged 
Fuel: Vol. 153, 1936, p. 108. See also chapter in this volume on Fuel Briquets. 

17 Coal Age, Anthracite Industry Presses Drive on Cost and Product: Vol. 42, 1937, pp. 53-58. 

78 Coal Age, Bituminous Preparation Registers Gains in Capacity and Methods: Vol. 42, 1937, p. 72. 

79 Coal Age, Coal Industry Presses Forward on Economic Front: Vol. 42, 1937, pp. 46-52. 

e Piersol, R. J., Smokeless Briquets: Illinois State Geol. Survey, Rept. of Investigations 41, 1936, 30 rp. 

" lliwitzki, J., The Apfelbeck Briquetting Process: Braunkohle, vol. 35, 1936, pp. 597-600; 618-621. Rom- 
berg, H., Binderless Bituminous-Coal Briquetting: Braunkohle, vol. 34, 1935, pp. 617-622. 

d Strong, R. A., Swartzman, E., and Burrough, E. J., Fuel Briquetting: Canada Dept. Mines and Re 
sources, Bureau of Mines, Publication 775, 1937, 100 pp. 

8 Mayers, Martin A., ‘Some Factors Affecting Combustion in Fuel Beds: Am. Inst. Min. and Met. 
Eng. Tech. Pub. 771, 1936, 193 pp: 

H Rosin, P. O., Aerodynam cs as a Basis of Modern Fuel Practice: Fuel, vol. 15, 1936, pp. 136-148; Jour. 
Inst. Fuel, vol. 9, 1936, pp. 237-298. 

Wel Roberts, J; A New Method of Determining Ignition Temperatures of Solid Fuels: Gas Jour., vol. 213. 
1936, pp. 372-374. Brown, W. S., and Jones, J. H., The Determinntion of the Ignition Temperature of 
Coke: m. nd Ind. vol. 55, 1936, pp. 81T-86T. Speckhardt, G., Reactivity of Coke: Gltickauf, vol. 72, 

6, pp 

* Furnas, C. C., Solid Canon Reactivity. A New Method of Interpreting Reactivity Data: Ind.' and 
Eng. Chem., vol. 28, 1936, pp. 498-502. 
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reaction-rate constants for the two equations: C+ 0,— CO, and 
CO,+C=2CO; Mayers® suggests that the results of the measurement 
of the reactivity of carbonized materials to oxidizing atmospheres over 
a wide range of temperatures can be reported in terms of the two 
parameters b and E of the Arrhenius expression for reaction rate. An 
ingenious method for studying the combustion rate of carbon has been 
developed which involves the microanalysis of small gas samples with- 
drawn from the carbon surface inside the ''film" s prm the carbon, 
whereby the variation of gas composition through the film may be 
determuned 

Residential stokers.—Sales of small stokers increased considerabl 
during 1936, and the studies sponsored by Bituminous Coal Researc 
at Battelle Memorial Institute ® have shown that the two principal 
characteristics of a coal that determine its performance on small 
stokers are its caking and coking tendencies and its size range, and 
these are closely related. Relative total costs of coal, coke, oil, and 
natural gas, based on tests and survey conducted in Columbus, Ohio, 
were found to be in the following order: Oil, 177; natural gas, 151; 
bituminous coal (stoker-fired), 119; bituminous coal (hand-fired), 
100; semibituminous coal (hand-fired), 97; coke (hand-fired), 95.” 
The Anthracite Institute Laboratory has developed & new furnace 
design in which the usual “combustion space" has disappeared, the 
combustion being complete within the bed of glowing coals. Further 
application of water-cooled surfaces in the fuel bed for the prevention 
of clinkers is being studied.” 

Large power plants.—lmprovements in the quality of heat-resisting 
steel And the purity of feed water have permitted increase of super- 
heated steam temperatures up to 950?—1,000? F., and steam generating 
pressure up to 2,000 pounds per square inch: Such & plant recently 

as been completed by the I. G. Farbenindustrie at the Leverkusen 
works. Pulverized coal is burned under the boilers, and the flue gases 
are cleaned free from smoke and fly-ash by electrical precipitation. 
The same effective cleaning of flue gas is done at the new Federal 
Central Heating Plant, situated adjacent to the fine Government 
buildings in Washington, D. C” At the new Fulham power station 
in London, sulphur compounds are removed from the flue gases with 
a lime treatment. The slag-tap furnaces, which are designed to 
remove ash as molten slag, are meeting expectations in the United 
States and are arousing the interest of German engineers.” The 
Trinidad power station of the Texas Light & Power Co. has operated 
successfully for the past 10 years, using 100-percent lignite in pul- 
verized form. Operating costs are said to have been favorable com- 
pared with fuel oil and natural gas during a period when there has 

H Mayers, Martin A., eas of Determining the Reactivity of Cokes: Carnegie Inst. Technol. Coal 
Research Lab. Contrib. 36, 1936, 9 

$ Parker, A. S., and Hottel H. Log Combustion Rate of Carbon. Study of Gas-Film Structure by Mi- 
crosampling: Ind. And Eng. Chem., vol. 28, 1936, pp. 1334-1341. 
8% Sherman, R. A., and Kaiser, E. R. jy Combustion of Bituminous Coal on the Small Underfeed Stoker: 
Am. Inst. Min. and Met. Eng. Tech. Pub. 750, 1936, 17 bes 

* Sherman, R. A., and Cross, R. C., Efficiencies and Get of Various Fuels in Domestic Heating: Bitu- 
minous Coal Research, Inc., Tech. Report No. 3, 1936, 4 

*! Johnson, A.J., Furnace "Design with Relation to the PR Vento of Clinkers: Am. Inst. Min. and Met. 
Eng. October (1936) meeting. 

o Bark ley, J. F., and Peters, Chas. A., Jr., Equipment and Operating Data on the Federal Central Heat- 
ing E t: Combustion, vol. 8, November 1936, pp. 27-32. 

$3 Kollbohm, L., Experiences with a Slag-tap Furnace in Germany: Feuerungstechnik, vol. 25, 1037, 


pp. CH Fehling, 'R., The Thermodynamic and Technical Fundamentals of Slag-Tap Furnaces: Feuer- 
ungstechnik, vol. 25, 1937, pp. 1-5. 
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been a very large flush production of each within the State.“ — Piersol* 
has reviewed previous methods of smoke determination and has 
devised a new method, based on measuring the absorption of a stand- 
ard beam of light with a Weston photronic cell and a galvanometer. 
He found a direct proportionality between the smoke index and the 
percentage of volatile matter in the Illinois and West Virginia coals 
investigated. 

Coal-dust engines.—The high thermal efficiency of the Diesel-type 
engine has continued‘ to interest German engineers in solving the 
problems of abrasion by the ash of the coal dust * and the introduc- 
tion of the fuel into the cylinders.” Although extremely fine grinding 
of brown coal is not considered essential by Schor,* Pawlikowski * 
pro to grind especially prepared very low ash coal in a liquid 
medium until the maximum diameter of the grains of ash-forming 
material is no greater than the‘film thickness of the lubricating oil 
on the cylinder walls. This pulp is then injected into the engine 
cylinder. 

COMPLETE GASIFICATION 


The production of carbon monoxide and hydrogen for the synthesis! 
of motor fuels and chemical products has led British and European 
investigators to study gas-producer and water-gas reactions and 
equipment with a view to speeding up these processes by increasing 
gas velocity through the producer,’ slagging the ash and operating 
at higher temperatures,? enhancing the reactivity of the fuel by adding 
sodium carbonate,‘ and enriching the air with oxygen with * or 
without increasing the pressure. Experiments in which powdered 
coke treated with 5 percent sodium carbonate was gasified in a stream 
of steam-oxygen mixtures led to the conclusion that at 1,000° C. and 
5 seconds contact time, practically complete decomposition of steam 
is obtained.’ Impregnation of granular coke with 2 percent sodium 


* Hardy, N. G., Operating Experience with Pulverized Texas Lignite in a Large Central Station: Trans. 
Am. Soc. Mech. Eng., vol. 58, 1936, pp. 267-275. 

H Piersol, R. J., II. Smoke Index: A Quantitative Measurement of Smoke: Illinois Geol. Survey. Rept. 
of Investigations 41, 1936, pp. 31-113; Fuel, vol. 15, 1936, pp. 241-253, 272-283, 316-320, 353-360 

lad Campbell, C., Research on Pulverized-Coal Engines: Coll. Guard., vol. 152, 1936, pp. 689-600. 

9?! Wahl, H., The Conveyance of Powdered Material into Pulverized Fuel E es: Ztschr. Ver. Deutsch. 
Ing., vol. 80, 1936, pp. 269-276. Schichau, F., Improvements Relating to the Supply of Pulverulent Fuel 
to Internal-Combustion Engines: British Patent 452608, Aug. 26, 1936. 

** Schor, A., The Coal-Dust Motor: Oel, Kohle, Erdoel, Teer, vol. 12, 1936, p. 139. 

9? Pawlikowski, R., Method of Preparing a Pulverulent Fuel and of Opera an Internal-Combustion 
Engine Therewith: British Patent 453457, Sept. 11, 1936. 

! Baum, K., Large Water-Gas Generators Especially for the Production of Synthesis Gases: Brenn- u. 
Treibstoffe 74. V DI-Hauptversammlung Darmstadt 1936, Fachvortrige, VDI-Verlag Berlin NW 7, p. 59. 
Schultes, W., The Production of Water Gas and Gas for Synthetic Pur From Bituminous Coal: 
Glückauf, vol. 72, 1936, pp. 273-235. Chekin, P. A., Semenoff, A. I., and inker, I. 8., New Processes 
for Obtaining Hydrogen Starting From Low-Grade Fuel: 15th Cong. Chim. Iad., part 1, Brussels, Septem- 
ber 1935, pp. 410C-414C. Laupichler, F. G., Economics of the Water-Gas Shift Reaction: Gas World, vol. 
105, 1936, pp. 71. e A., and Steinmann, A., Production of Synthesis Gases at the Experimental 
Plant of the State Colliery, Freiberg, Saxony: Braunkohle, vol. 35, 1936, pp. 353-357, 372-377. 

? Grodzovsky, M. K., and Choukhanoff, Z. F., The Primary Reactions of the Combustion of Carbon: 
Fuel, vol. 15, 1936, pp. 321-328. 

3 Estival, J., Gasification of Low-Grade Fuels From the Point of View of Synthetic Production of Motor 
Spirit or Methanol: Génie civil, vol. 109, 1936, pp- 405-407. 

‘Dent, F. J., Blackburn, W. H., Williams, N. H., and Millett, H. C.. The Investigation of the Use of 
Oxygen and High Pressure in Complete Gasification. Part I. Gasification With Oxygen: 39th Rept., 
Joint Research Committee of the Institution of Gas Engineers and Leeds University, Communication 141, 
1936, 73 pp.; Gas Jour., vol. 216, 1936, pp. 437-441; Gas World, vol. 105, 1936, pp. 385-387, 421-424. 

3 See footnote 4. Karwat, E., Technical Applications, Present Position, and Future Prospects for the Use 
of Oxygen: Brennstoff-Chem., vol. 17, 1936, pp. 141-149. Guntermann, W., Industrial-Gas Production 
From Solid Fuel: Archiv Wirmewirt. vol. 17, no. 3, 1936; abs., Fuel Economist, vol. 12, 1936, pP. 115-118. 
Gesellschaft für Linde's Eismaschinen A.-G., Process for Obtaining Illuminating Gas, Rich in Hydrogen 
and Practically Free From Carbon Monoxide From Solid Fuels: British Patent 439832, Dec. 16, 1935. 

$ Millett, H. C., The Lurgi Process for Complete Gasification of Coal With Oxygen Under Pressure: 
Jour. Inst. Fuel, vol. 10, 1936, pp. 15-21. Coal Carbonization, A New Coal Cas: Vol. 3, 1927, p. 2. 

! Fleer, A. W., and White, A. H., Catalytic Reactions of Carbon With Steam-Oxygen Mixtures: Ind. and 
Eng. Chem., vol. 23, 1936, pp. 1301-1309. 
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carbonate and passing steam and oxygen, preheated to 700?, through 
it at atmospheric pressure gave a fuel-bed temperature of 1,070? C. 
and an oxygen consumption of about 35.5 cubic feet per therm of 
gas produced.’ Increasing the pressure of the steam-oxygen mixture 
to 20 or 30 atmospheres increased the methane content of the gas 
to about 15 percent, thus giving a calorific value to the gas, scrubbed 
free from carbon dioxide, of about 450 to 500 B. t. u. per cubic foot. 
A semicommercial plant, using this process (Lurgi) on brown coal, 
has been furnishing town's gas at Zittau, Germany.’ 

Underground gasification.—Results of the much-publicized Russian 
experiments on the underground gasification of coal have appeared 
in English.? According to the authors, successful exploitation has 
proceeded underground at the Gorlovka mine (Donetz Basin), since 
August 1935, producing gas at the face of the coal by means of periodi- 
cal blows of d with admixture of oxygen up to 35 percent. A typical 
composition of the gas obtained, in percent, is given as: Carbon 
dioxide 18, carbon monoxide 15, hydrogen 20, methane 3, and nitrogen 
44; - heating value, 150 B. t. u. per cubic foot. "Water gas was made by 
alternately blowing with air and steam or steam and oxygen. Other 
underground gasification plants are to be established at various 
mines. 

German interest in the encouragement of the use of home-produced 
automotive fuel is exemplified by several informative reviews "7 of 
portable gas producers, their efficiencies with various fuels, their use 
on boats, trucks, and buses, and the problems presented in the purifi- 
cation of the producer gas. 


HIGH-TEMPERATURE CARBONIZATION 


Continued business improvement is reflected in new oven con- 
struction in the United States ? and abroad.* Demand for domestic 
coke has grown, and & number of papers have been published dealing 
with improvement of its combustibility ' by suitable blending of coals, 
by lowering the coking temperature, and by the addition of sodium 


$ See footnote 4. 

* See footnote 6. 

19 Chekin, P. A., Semenoff, A. I., and Galinker, I. S., Underground Gasification of Coals: Chem. Eng. 
Cong., 3d World Power Conference, London, June 1936; Paper E12, Fuel Econ., vo). 11, 1936, pp. 331. 335; 
UE Guard. vol. 152, 1936, pp. 1193-1196. The Gas World, The Gasification of Coal Underground: Vol. 

p 

n Chemistry and Industry, Russia: Vol. 55, I num d Sazonov, N. I., Subterranean Gasification of 
Coal: Khim. Won o Topliva, vol. 6, 1935, pp. 86 

11 Schultes, W lid Fuels in Generator Eege on Street MR Brennstoff-Chem., vol. 17, 1936, 
pp. 61-67. Gund Wasserfach, Gas-Producer Rail Motor-Coach: Vol. 79, 1936, p. 75. Dolch, P., Gasifl- 
cation of Bituminous Coal in the Vehicular Generator: Brennstoff- Clem. vol. 17, 1936, pp. 67-69. 
Kühne, —, The Use of Home-Produced Solid Fuels in Automotive Conveyances: Technische Mitteilungen 
Nat. Soz. ;. Bund. Deut. Techniker, Special Number, December 1936, pp. 86-92. Rothman, —, Adaptation 
of Internal-Combustion Motors to Home-Produced Fuels: Technische’ itteilungen Nat. Soz. Bund. Deut. 
Techniker, Special Number, December 1936, pp. 92-100. Utilization of Coal Committee, Producer-Gas- 
Driven Road Vehicles: Institution Min. Eng. (London), Memorandum 20, October 1936, pp. 2-4. Kalpers, 
H., Gas Production from Tar-Free Fuels for Use in Trucks: Feuerungstechnik, vol. 24, 1936, PP. 159-160. 

13 Wright, C. E., Steel Enters a New Cycle: Iron Age, vol. 139, 1937, pp. 64-81. Knox, J. , Present 
Steelmaking Facilities Show Bignificant Weaknesses If Rush of New Business Continues: Steel” vol. 100, 

pp 

14 Boon, W. L., Coke Production and Distribution—Industrial Activity Causes Shortage of Household 
Bu CDU Iron and Coal Trades Rev., vol. 134, 1937, pp. 95-96. Foxwell, G. E., The British Byproduct 

ng Industry in 1936: Iron and Coal Trades Rev., vol. 134, 1937, pp. 97-100. Thau, A., Recent De- 
Ro ments in German Coking Practice: Gas World, vol. 106, Mar. 6, 1937, Coking Sec., pp. 34-38. 

obb, J. W., and Hodsman, H. J., The Relation Between the Properties of Cokes and Their Behavior 
In the Domestic Grate: Jour. Inst. Fuel, vol. 10, 1937, pp. 127-29. Foxwell, G. E., Some Problems of the 
Coke-Oven Industry: Gas World, vol. 104, June 6, 1936, Coking Sec., pp. 69-77. Petersen, C. F., The 
Manufacture and Treatment of Qas Coke: Gas Jour., vol. 213, 1936, pp. 374-376. 
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carbonate, lime, or other activating agents.'* Addition of sufficient 
lime to combine with the coal ash and ¥ to 1 percent sodium carbonate 
to the coal before carbonization is said to activate high-temperature 
coke sufficiently to ignite readily and burn freely in an open grate, 
but not as well as low-temperature coke. The cost is about 1.8 to 
2.5 shillings per ton of coke. It is believed that no damage will be 
caused to the oven refractories by the alkalies, but continued prac- 
tical operation is d ies to prove this assumption. Experimental 
oven coking tests indicate that the addition of finely ground durain 
(splint) or fusain to & highly plastic coking coal increases its hardness 
and size-stability, whereas the addition of coke dust tends to increase 
the size of coke but lowers its resistance to abrasion." Bureau of 
Mines tests showed that the shrinkage of coke in the range between 
500? and 900? C. was about the same for a number of different coking 
coals.!? 

Purification of gas.—The Koppers two-stage thylox process for 
liquid purification of gas has been installed at the Belle (W. Va.), 
plant of the du Pont Co.? Forty-five million cubic feet of blue water 
gas per day are purified to & residual sulphur content of 0.2 grain per 
100 cubic feet. A Koppers sodium phenolate purification plant, 
designed to treat 22,000,000 cubic feet of refinery gas per day at 
225 pounds per square inch pressure with removal of 95 percent of the 
hydrogen sulphide, is being built at Philadelphia for the Atlantic 
Refining Co.? Improvements have been made in the operation of the 
detoxification plant at the Hameln Gas Works. German engineers 
are not in agreement on the economics of the process.? Bunte * has 
developed a new method for study of fouling and revivification of 
oxide in the dry purification process. It consists in supplying meas- 
ured volumes of the reactants, hydrogen sulphide and oxygen, to the 
sample maintained at constant temperature at controlled pressures; 
the course of the reactions is followed by pressure measurements. 
The method is adapted to the study of the effect of temperature, 
moisture content, and alkalinity on the activity and life of the purify- 
ing material. 

Recovery of benzol and tar.—Sixty pounds of activated carbon and 
30,000 pounds of steam per 1,000 gallons of crude light oil recovered 

16 Mott, R. A., The Production of Reactive Coke in Coke Ovens: Jour. Inst. Fuel, vol. 10, 1937, pp. 133- 
135; (summary), Iron and Coal Trades Rev., vol. 133, 1936, p. 892. Fuel, Midland Coke Com- 
mittee, Report of Progress During 1936: Vol. 16, 1937, pp. 49-52. Thomas, H. H., The Production of Domes- 
tic Coke in Gasworks: Jour. Inst. Fuel, vol. 10, 1937, pp. 136-137. Roberts, A. A., Smith, C. W., and 
Hackford, J. E., Improvements in the Distillation of Coal: British Patent 446412, Apr. 27, 1936. Askey, 
P. J., Domestic Coke by Alkali Activation: Gas Jour., vol. 216, 1936, pp. 677-678. Chemical Age, Domestic 
Coke by Alkali Activities— Results of Research at Winnington: Vol. 35, 1936, p. 440. Swallow, H T. S., 
The Effect of Alkalies on Refractories with Particular Reference to the Gas and Coking Industries: Gas 
Jour., vol. 216, 1936, pp. 422-424. 

17 Midland Coke Research Committee, Report of Progress During 1936: Fuel, vol. 16, 1937, pp. 49-52. 
RA and EEN R. V., Coking the Barnsley Seam. Pt. II: Trans. Inst. Min. Eng., vol. 90, 

. 6, ; PP. 318-327. 

p 18 Davis, Zu and Auvil, H. 8., Shrinkage of Low-Temperature Coke on Reheating to a Higher Tem- 
perature: Am. Gas Jour., vol. 144, June 1936, p. 11; Proc. Am. Gas Assoc., vol. 18, 1936. 

? Powell, A. R., The Two-Stage Thylox Process for Complete Removal of Hydrogen Sulphide from Gas: 
Joint Committee Conference of the Production and Chemical Committee, May 25-27, 1936; Proc. Am. Gas 
ee WE Gas Journal, Two-Stage ‘‘Thylox’’ Process for Hydrogen Sulphide Removal: Vol. 215, 

36, pp. -280. 

20 American Gas Journal, Koppers Phenolate Gas-Purification Process: Vol. 146, February 1937, p. 62. 

31 Schuster, F., Rendering Town Gas Nonpoisonous: Gas u. Wasserfach, vol. 79, 1936, pp. 450-454. Dolch, 
P., The Conversion of Carbon Monoxide with Steam: Gas. u. Wasserfach, vol. 79, 1936, pP: 273-274. Schus- 
ter, F., Heat Economy in the Process of Manufacture of Nonpoisonous Gas: Gas u. Wasserfach, vol. 79, 
1936, pp. 656-659. Gerdes, H. C., Detoxiflcation of Gas: Gas u. Wasserfach, vol. 79, 1936, pp. 643-645. Mulier, 
W. J., and Graf, E., Removal of Carbon Monoxide from Town Gas: Gas u. Wasserfach, vol. 72, 1936, pp 
302-303. Metzger, R., Removal of Carbon Monoxide from Gas and Its Problems for the Chemical Engineer: 
Gas u. Wasserfach, vol. 79, 1936, pp. 555-557. Kiesel, H., and Witt, D., Removal of Carbon Monoxide from 
Manufactured Gas: Gas u. Wasserfach, vol. 79, 1936, pp. 618-620 


22 Bunte, K., Bruckner, H., and Lenze, A., Investigation of Dry Sulphur Removing Processes: Gas u. 
Wasserfach, vol. 79, 1936, pp. 669-672, 689-693. 
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are used at the Beckton Gas Works,” probably the largest in the world 
using active charcoal. Three million gallons of benzol are recovered 
perannum. Use of activated carbon at other gas works is increasing.” 
The direct recovery of tar, involving the spraying of hot tar into hot 
oven or retort gases and fractional condensation (Cooke process), has 
been in successful operation at three% plants of the Manchester 
Corporation for several years. H. Koppers has adapted the pipe still 
of the petroleum industry to the continuous distillation of tar. Several 
German plants ?! and one at Beckton, England,” are being installed. 
The gas leaving the condensers is hot and contains a large amount of 
tar fog p the fog is removed by electric precipitators operating at 85° 
to 95° C. 


LOW-TEMPERATURE CARBONIZATION 


Foreign developments.—Low-Temperature Carbonization, Ltd., of 
Great Britain raised its dividend rate from 3.5 to 6 percent and 
completed a 288-retort, 500 tons coal per day “coalite” plant at Bol- 
sover colliery.” This is the world's largest low-temperature carbon- 
ization plant for bituminous coal and the fourth operating on the 
Parker process. The other three are at Barugh, Doncaster, and East 
Greenwich (London). The total capacity is about 1,400 tons of coal 
per day. A process originally develo ed in America for the distilla- 
tion of oil shale is being tried by Coal Research Syndicate, Ltd., in a 
pilot plant capable.of carbonizing 70 tons of coal per day, at the Mans- 
field Colliery.? The coal is heated in two vertical, firebrick-lined, 
steel retorts, by downward passage of hot gases produced by burning 
part of the enriched gases taken off from the base of the retort. After 
the distillation zone has reached a point about two-thirds of the way 
down the charge (12 hours after the retort is charged), the air supply 
is cut off, and the remainder of the charge is carbonized by maintain- 
ing gas circulation. None of the 15 or more processes proposed in 
recent years for the carbonization of mixtures of coal and oil has 
attained proved commercial success?! Coal € Allied Industries, Ltd., 
operating the Stephenson-process pilot plant at Seaham Harbor, has 
failed financially; * the National Coke & Oil Co., Ltd., which devel- 
oped the “Cannock or Mitford process" at Cannock and Tipton,” 
has built a larger plant at Erith * said to have a capacity of 1,000 


Sé gpa ON and Anderson, G. W., The Recovery of Benzole from Coal Gas: Gas Jour., vol. 215, 

1936, pp. 22 ; 

i Pv e Wig hag Designing of Gas Works with Reference to the Recovery of Benzol: Gas Jour. vol. 215, 
, PP. 84-385. 

23 Coal Carbonization, Direct Recovery of Tar: Vol. 2, 1936. pp. 176-178. 

** Simon, A., Light-Oil Recovery by the Active Carbon Process at the (Berlin) Charlottesburg Gas 
Works: Gas u. Wasserfach, vol. 79, 1936, pp. 357-362. 

"i nemic Age, Coal Processing and Byproduct Treatment. New Methods of Dealing with Tar: Vol. 

, 1936, p. 187. 

D Gas Journal; Low-Temperature Carbonization, Ltd.. Further Improvement Recorded: Vol. 216, 1936, 
p.785. Iron and Coal Trades Rev., Low-Temperature Carbonization, Ltd.: Vol. 133, 1936, p. 1118. 

» Colliery Guardian, Low-Temperature Carbonization. New ''Coalite'" Plant at Bolsover: Vol. 153, 
1038, pp. 764-765. Gas Journal, New ''Coalite" Plant for Derbyshire: Vol. 214, 1936, p. 337. 

4% Department of Scientific and Industrial Research, Report of Test on a Retort of the Coal Research 
Syndicate, Ltd., nt Mansfield Colliery: H. M. S. Office, 28 pp. Colliery Guardian, Low-Temperature 
Carbonization Test on Plant of the Coal Research Syndicate, Ltd., at Mansfield: Vol. 153, July 3, 1936, 
pp. 1-3. Griggs, A. R., A New Process of Low-Temperature Carbonization: Gas Jaur., vol. 213, 1935, pp. 
824-825; vol. 214, 1936, pp. 41-42. Coal Carbonization, The C. R. 8. Low-Temperature Process: Vol. 2, 
1936, pp. 73-15, i Fuel Economist, Low-Temperature Carbonization Plant at Mansfield Colliery: Vol. 
11, 1926, pp. 426-431. 

3! Brownlie, D., Carbonization of Coal-Oil Mixtures. A Review of Recent Developments: Ind. and 
Eng. Chem., vol. 28, 1936, pp. 629-835. 

33 Fischer, A., Coal and Allied Industries, Ltd., The Truth at Last—Our Criticism in the Past Justified: 
Petrol. Times, vol. 36, 1936, pp. 805-808. Webb, R. F., Oil from Coal: London Times, Jan. 15, 1937, p. 8, 
column 5. London Daily "Telegraph, Dec. 29, 1938. 

93 Coal Carbonization, The N. C. O. Coal-Distillation Process: Vol. 2, 1936, pp. 96-103, 111-119. 

344 Fuel Economist, New Oil from Coal Plant at Erith: Vol. 11, 1936, pp. 386-389. Colliery Guardian, Low- 
Temperature Distillation. The National Coke & Oil Co 's New Plant at Erith: Vol. 153, 1936, pp. 47-49. 
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tons of coal per day; Blümner has proposed a process for the produc- 
tion of colloidal fuel whereby equal parts of coal dust and oil are 
mixed and heated stepwise to 450? C. under a pressure of 25 to 30 
atmospheres. Extraction, pressure cracking, low-temperature car- 
bonization, and distillation take place simultaneously, and high Mrs 
of light oil and fuel oil are said to be obtained with but little evolution 
of gas. Aynational drive for home-produced motor fuels in Ger- 
many has created renewed activity in low-temperature carboniza- 
tion * and the recovery of primary tar suitable for hydrogenation. 
Forty-five coke ovens in the Ruhr are being modified for exhausting 
gas and tar fog as soon as formed to minimize thermal decomposi- 
tion. The rotary retorts developed some 15 years ago have disap- 
peared entirely. The present processes for bituminous coal, as de- 
scribed by Thau, use externally heated, intermittently charged retorts. 
Two Krupp-Lurgi system experimental plants, of 30 to 40 tons coal 
per day each, have been installed, one at the Amalie mine near Essen 
and the other in the Saar. These ovens are made of welded-steel 
plates and consist of alternating rectangular carbonizing cells and 
heating flues. The cells containing the coal are about 3 inches wide, 
6 feet high, and 6 feet long, tapering to a greater width at the bottom. 
Local overheating of the steel plates is avoided by having an external 
combustion chamber and circulating the hot combustion gases in the 
flues between the cells by means of a blower. Carbonizing time is 
4 to 6 hours. The BT, the Berg, and the Hinselmann processes, in 
which coal is carbonized under pressure, are being tried in small pilot 
plants. Brown coal always has been carbonized at low temperatures. 
Two new types of carbonizers, the Giessen and the Lurgi, were intro- 
duced after the war. In the former, the dried brown coal is carbonized 
while descending in a thin stream on the outer surface of a vertical, 
revolving, corrugated cylinder of special alloy-iron, heated on its inner 
surface. The distillation gases are not diluted by the combustion 
gases. In the Lurgi carbonizer, the brown coal is heated by direct 
contact with hot combustion gases circulated through the charge. 
Consequently, the distillation gases are diluted with combustion gases, 
and light-oil recovery is reduced. Some 30 Giessen retorts, each of 
150 metric tons raw brown-coal capacity per day, and about 40 Lurgi 
units of 500 to 600 metric tons each per day are installed or under 

35 T hau, A., The Coal-Beneficiation Process of Blümner: Brennstoff-Chem., vol. 17, 1986, pp. 381-388. 
Brownlie, David, Colloidal Fuel. Description of Different Processes: Ind. and Eng. Chom., vol. 23, 1936, 
p. 839-842; The ''Blümner'" Process. Heat Treatment of Coal-Oil Mixtures under High Pressures: 
ron and Coal Trades Rev., vol. 133, 1936, pp. 415-416. 

+6 Hansen, J., The Significance of Low-Temperature Carbonization in National Economics: Technische 
Mitteilungen, Nat. Soz. Bund. Deut. Techniker, Special Number, December aera A 9-20. Schu- 
macher,—,The Significance of Low-Temperature Carbonization for Gas Works: Technische Mitteilungen, 
Nat. Soz. Bund. Deut. Techniker, Special Number, December 1936, PP. 20-25. Thau, A The Technology 
of Low-Temperature Carbonization: Technische Mitteilungen, Nat. Soz. Bund. Deut. Techniker, Special - 
Numher, December 1936, pp. 25-52. Recent Developments of Low-Temperature Carbonization of Solid 
Fuels in Germany (abs. of paper by F. A. Oetken, given at May 1936 meeting of Verein Deut. Ingenieure): 
Eng. Prog., vol. 17, October 1936, pp. 220-235. Low-Temperature Carbonization of Bituminous Coal at 
Gas Works: Gas u. Wasserfach, vol. 79, 1936, pp. 608-612, 885-891, 912-917. The Newer Developments in 
Coal Carbonization In Germany: Brennstoff-Chem., vol. 18, 1937, pp. 110-113. Low-Temperature Car- 
bonization as a Factor in German Fuel Economics: Oel, Kohle, Érdoel, Teer, vol. 12, 1936, pp. 550-553. 
Hock, H., The Products of the Low-Temperature Carbonization of Bituminous Coal, Their perties 
and Utilization: Technische Mitteilungen, Nat. Bos. Bund. Deut. Techniker, Special Number, Decem- 
ber 1936, pp. 52-63. Brownlie, David, Low-Temperature Carbonization and Combustion: Steam Eng., 
vol. 6, 1937, pp. 279-231. Meyer, F., Results of Low-Temperature Distillation of Bituminous Coal in 
Modern Plants: Gas u. Wasserfach, vol. 80, 1937, pp. 50-56. Gas Journal, Foreign Developments in Low- 
Temperature Carbonization: Vol. 217, 1937, pp. 100-101; Fuel Econ., vol. 12, 1936, pp. 57-58. Müller, F., 
Low-Temperature Carbonization of Bituminous Conl: Oel, Kohle, Erdoel, Teer, vol. 12, 1936, pp. 543-549. 
Correspondent, Oil from Lignite in Germany: London Times, Jan. 29, 1937, p. 13, column 3. 

37 Winter, H., Relationship Between the Tar Yield and Recovery of Oils and the Low-Temperature 


Distillation and Curboníization of Bituminous Coal: Glückauf, vol. 72, 1936, pp. 450-454. Thau, A.. Recent 
Development in German Coking Practice: Gas World, vol. 106, Mar. 6, 1937, Coking Sec., pp. 34-33. 
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construction in Germany at present. "The Lurgi process also is suit- 
able for lignite and noncaking bituminous coal, and about 15 units 
have been erected outside of Germany. In Japan, low-temperature 
coke has not been able to compete with charcoal as & domestic fuel. 
It has found some use for blending with coal for the production of 
metallurgi al coke and for making water gas. Four plants have been 
erected. Success in the medium-temperature carbonization of coal 
in narrow byproduct-type coke ovens led to the construction, at the 
New Brancepeth Colliery in England, of an experimental battery of 
narrow ovens following three different designs— Kemp, Lecocq, and 
Cellan-Jones—which could be operated at temperatures down to 
500? C. With the inside oven walls at 600? C., the coking time was 
26 hours, and the coke contained about 9 percent volatile matter" 
On accouht of the long coking time and the low oven capacity, the 
production costs are estimated to be twice that of high-temperature 
coke. 

American developments.—The Lehigh Briquetting Co., at Dickinson, 
N. Dak., has increased the capacity of its plant for the carbonization 
of lignite E? the Lurgi process to 60,000-70,000 tons of briquets per 
.annum.*? The plant of the Pittsburgh Coal Carbonization Co., at 
Champion, Pa., using a modified Wisner process, ran continuously 
during the year, producing about twice as much smokeless fuel 
(“Disco”) and byproducts as last year. ` 

Tar oils as Diesel-engine fuel—Experiments with variable-compres- 
sion Diesel engines by the Low Temperature Coal Distillers Associa- 
tion of Great Britain are said to have led to the solution of the problem 
of lowering the spontaneous ignition temperature of low-temperature 
tar without lowering the flash point. Experiments at the Bochum 
Mining School in Germany with various fuels led to the conclusion 
that the Diesel motor can be run on coal-tar oil when in hot condition, 
but that 100-percent coal-tar oil does not give complete combustion 
when the load fluctuates and therefore is not well-suited for mine 
locomotives. However, & mixture of refined tar oil with 10 percent 
paraffin oil functioned satisfactorily and gave 29 percent thermal 
efficiency and higher mileage per gallon than either gas oil or paraffin 
oil alone. For positive starting in cold weather an addition of 25 
to 30 percent paraffin oil was necessary.? It also is possible to use 
coal-tar fuel for air-cell motors by heating the entering air with a 
“hot-spot.” £ 

3 Ban, Y., Recent Developments in the Low-Temperature Carbonization Industry in Japan: Chem. 
Eng. Cong., 3d World Power Conference, London, June 1936, Paper E10. Kawaguchi, M., Low-Tem- 
perature Carbonization at the Wanishi Iron Foundry: Jour. Fuel Soc. Japan, vol. 15, 1936, pp. 103-105. 

3 Schwarz, P. A., A Few Notes on Low-Temperature Carbonization: Gas World, vol. 105, 1936, Coking 
Sec., pp. 139-140: Coal Carbonization, Low-Temperature Carbonization at New Brancepetn: Vol. 3, 1937, 
pp. 21-25, 30. Colliery Guardian, Low-Temperature Carbonization. Interesting New Ovens (Cellan- 
Jones, British Patent 451747) Developed by Gibbons Bros., Ltd.: Vol. 154, 1937. pp. 195-198. Low 
Temperature Carbonization. The Kemp Ovens at New Brancepeth Colliery: Vol. 154, 1937, pp. 633-634. 
Finn, C. P., Smokeless Fuel: Coal Carbonization, vol. 2, 1936, pp. 137-139. 

* Coal Age, Bituminous Pre tion Registers Gains in Capacity and Methods: Vol. 42. 1937, pp. 69-72. 

4 Bristow, W. A., Liquid Fuel from Coal Obtained by Low-Temperature Carbonizatiou: Jour. Inst. 
Petrol. Technol., vol. 22, 1938. pp. 583-594; Fuel Econ., vol. 11. April 1936, p. 266. Foxwell, G. E., Carboni- 
zation Products in Relation to British Oil Requirements: Coal Carbonization, vol. 2, 1936, pp. 194-106. 

42 Maercks, J., The Use of Tar from Bituminous Coal and Tar-Oil Mixtures in a High-Speed Diesel 
Motor: Glückauf, vol. 72, 1936, pp. 697-705. Winter, H., Free, G., and Mónnig, H., Suitability of Phenol- 
e oe Oils from Hydrogenated Low-Temperature Tar for Motor Use: Glückauf, vol. 72, 1936, pp. 
733-730. 


4 Zinner, Karl, Utilization of Coal-Tar Oils in High-Speed Diesel Engines: Ztschr. Ver. Deut. Ing., vol. 
79, 1935, pp. 1319-1326; Rev. combust. liq., vol. 14, 1936, pp. 155-164. 
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HYDROGENATION AND LIQUEFACTION 


The total German capacity for the production of gasoline by the 
hydrogenation of low-temperature tar, lignite, and bituminous coal 
was said to be about 800,000 metric tons of gasoline per annum on 
January 1, 1937.4 This production consisted of 300,000 tons 
(350,000 tons annual capacity) from tar and brown coal at the 
Leuna plant,“ and 150,000 tons from bituminous coal at the Ludwigs- 
haven plant, both belonging to the I. G. Farbenindustrie; 50,000 tons 
from bituminous coal by the Hydrierwerke Scholven, A. G., at Gel- 
senkirchen, Ruhr (ultimate capacity, 125,000 tons);* 150,000 to 
170,000 tons each from brown-coal tar by two plants operated by 
Braunkohle-Benzin A. G., Brabag, one at Bohlen, near Leipzig, the 
other at Magdeburg." An important recent development by the 
Mathias Stinnes Miihlheimer Bergwerke Verein in the Ruhr 1s the 
installation, on an industrial scale, of the Pott and Broche process in 
which equal parts of coal and 50 percent tetralin plus 50 percent 
phenols are heated at 375°-400° C. for 3 hours under a pressure of 
about 70 atmospheres, due to gases formed in the process itself. It 
is designed for the production of 30,000 to 50,000 tons of Diesel motor 
fuel per annum.* An alternative primary liquefaction process (Uhde) ' 
using tar oil as the solvent and coke-oven gas as the source of hydrogen 
(instead of obtaining hydrogen from the tetralin) is being tested on a 
pilot-plant scale.” Laboratory studies on the extraction of coal by 
various solvents indicate that depolymerization, followed by colloidal 
solution, occurs when an appreciable fraction of the coal is dissolved 
by solvents such as tetralin or coal-tar fractions; and that liquids of 
medium dipole moment and dielectric constant produce the most 
marked solvation. 

One hundred thousand tons of gasoline were produced from creo- 
sote oll, low-temperature tar, and Piuninous coal by the hydrogena- 
tion plant of Imperial Chemical Industries at Billingham, England, 
during the first year of operation, ended May 1, 1936.! An experi- 
mental plant for the hydrogenation of 1 to 2 tons per day of coal tar 


44 German Correspondent: Chem. and Met. Eng., Germany's Motorization Poe and e lge? 
Motor Fuel &nd Rubber: Vol. 43, 1936, pp. 618-619. Wright, C. W., Germany's Capacity to Produce 
Petroleum. Survey of the Substitute Fuel Industry: Petrol. News, Spec. Suppl. 4, vol. 37, January 1937. 
pp. 46-50; Mineral Trade Notes, vol. 3, no. 5, Nov. 20, 1936, Spec. Suppl 4, pp. 19-27. For recent reviews 
of methods and economics of producing motor fuel from coal by the Bergius coal hydrogenation and the 
Fischer synthetic processes, see: Berthelot, Ch., Carburants de synthése et de remplacement. Dunod. 
92, Rue Bonaparte (VI), Paris, 1936, 350 pp.—Respective Advantages and Disadvantages of the Beriius 
and Fischer Processes Compared: Chim. et ind., vol. 35, 1936, pp. 768-791. Schlattmann, O., and Kop- 
penberg, H., The Industrial Production of Motor Fuels from Coal in Germany: 3d World Power Confer- 
ence, Washington, D. C., September 1936, sec. II, Paper 4-A, 20 pp. Motor Fuel Produced from Coal 
by 3 Processes in Germany: Nat. Petrol. News, vol. 28, Sept. 9, 1936, pp. 24E-34. 

4 Pier, M., The Manufacture of Motor Spirit by the Catalytic Hydrogenation of Lignite Under Pressure: 
Génie civil, vol. 109, 1936, pp. 7-11. 

4¢ Zeitschrift des Oesterreiches Vereins von Gas und Wasserfachmünnern, Mar. 14, 1936, p. 73; Gas 
World, Germany's Home Production of Motor Fuels: Vol. 104, 1936, p. 421. 

47 See footnote 46. 

18 Petroleum Times, Diesel Oil from Coal. Is Extraction a Better Avenue than Direct Hydrogenation? 
Germany's Hopes: Vol. 35, 1936, p. 609; Chem. Trade Jour., vol. 99, 1936, p. 133. 

45 Siegmund, E., Pressure Extraction of Bituminous Coal: Feuerungstechnik, vol. 24, 1936, Dp. 158-159. 

8 Agde, G., and Hubertus, R., Investigation of the Colloidal Structure of Bituminous Coals: Braun- 
kohlenarchiv, no. 46, 1936, pp. 3-30. Asbury, R. 8., Action of Solvents on Coal. Extraction of a Pitts- 
burgh Seam Coal with Aniline, Tetralin, and Phenol at Elevated Temperatures: Ind. and Eng. Chem. 
vol. 28. 1936, pp. 687-690. Gillet, A., The Solution of Bituminous Coals in Heavy Oils: Brennstoff-Chem., 
vol. 17, 1936, pp. 421-429. Wright, C. C., Research in the Hydrogenation of Coal: Black Diamond, vol. 
96, Jan. 18, 1936, pp. 22-24. 

51 Smith, F. E., Plant for the Production of Petrol by the Hydrogenation of Bituminous Coal: Engineer- 
ing, vol. 141, 1936, pp. 648-649, 680-683; Colliery Guardian, The Hydrogenation of Bituminous Coal: Vol. 
152, 1936, pp. 1112-1113. Hydrogenation. Vol. 154, 1937, p. 166. Cadman, John, Coal and a Great Experi- 
ment: Iron and Coal Trades Rev., vol. 132, 1936, pp. 97-98. Iron and Coal Trades Review, Metallurgical 
Aspects of Hydrogenation, Design and Manufacture of High-Pressure Forgings: Vol. 132, 1936, pp. 1063- 
1064. Canadian Chemistry and Metallurgy, Process and Power Steam at Billingham: Vol. 20, 1336, pp. 
e Utilization of Coa] Committee, Survey of Progress 7: Institution of Mining Engineers,June 30, 1936, 
p. 2. 


DEVELOPMENTS IN COAL PREPARATION AND UTILIZATION 95] 


has been operated by the British Fuel Research Station. In Japan, 
& plant for the production of 50,000 tons of gasoline per year is being 
erected by the Chosen Coal Industry Co.,9 another with 20,000 tons 
capacity is being constructed at Fushun by the South Manchurian 
Railway, a third of 10,000 tons capacity is being planned by the Jap- 
anese Electric Co. in North Sakhalin, and a fourth of 25,000 tons 
capacity by the Mitsui Co. at North Kiushu.4 In France, plants 
having a combined capacity of 50,000 tons of gasoline per year have 
been erected at Bethune and Liévin.5 The Vallette process used 
&t Bethune is the same in principle as that employed in England and 
Germany but differs therefrom in that the large reaction chamber is 
replaced by a number of small-diameter tubes that are easily renewed. 
Lignites from the Rhone delta are amenable to hydrogenation at a 
temperature considerably lower than that required for bituminous 
coal. The Audibert process is used at Liéven.7 The Canadian Sand 
United States? Bureaus of Mines are operating small experimental 
plants for the continuous hydrogenation of about 100 pounds of coal 
per day, for determining the hydrogenation properties of North 
American coals. 

Research on hydrogenation.—The Fuel Research Station of Great 
Britain continues to be the principal source of research papers on coal 
hydrogenation.” Continuously operating semitechnical-scale plants, 
having daily capacities of 1 to 2 tons of coal or tar, are used for studies 
of the effect of such variables as temperature, pressure, catalyst, 
time of contact, etc. Phosphorus, nickel, chromium, or silican com- 
pounds added to the molybdenum catalyst promote its activity for 
the reduction of phenol to benzol.*! Laboratory research in various 
countries has shown that the composition of the coal,? the degree of 
dispersion, and the nature of the liquid medium greatly affect the 
hydrogenation process. The best medium for each coal appears to 


8 King, J. G., and Shaw, J. F., The Development of an Intermediate-Scale Plant for High-Pressure Hydro- 
genation of Tar and Tar Distillates: Chem. Eng. Cong., 3d World Power Conference, London, June 1936, 
Paper G4. Sinnatt, F. 8., King, J. G., and MacFarlane, A., Hydrogenation: Ind. and Eng. Chem., vol. 
29, 1937, pp. 133-140. 

$3 Chemical Trade Journal, vol. 99, 1936, p. 85. Petroleum Press Service, vol. 3, 1936, pp. 323-324. 

4 Chemistry and Industry, Japan: Vol. 55, 1936, p. 131. Colliery Guardian, Japanese Oil- From-Coal 
Plans: vol. 152, 1936, p. 918. Journal of the Fuel Society of Japan, vol. 15, 1936, p. 67. 

Petroleum Press Service, vol. 3, 1936, pp. 345-347. 

5 Vallette, C., and Audibert, M., The Manufacture of Synthetic Motor Spirit in France from Coal: 
Génie civil, vol. 108, 1936, pp. 490-492; Chemistry and Industry, France: Vol. 55, 1936, p. 274. Vallette, F. 
Hydrogenation of Coal: Bull. soc. encour. ind. nat., vol. 135, 1936, pp. 353-365; Nature, Hydrogenation of 
Coal: A French Process: Vol. 138, 1936, p. 473; Fuel, vol. 15, 1936, p. 269; Gas World, vol. 105, Dec. 5, 1936, 
Coking Sec., suppl. p. 18. 

V Audibert, E., Application of Hydrogenation to the Production of Liquid Fuels: Bull. soc. encour., 
ind. nat., vol. 135, 1936, pp. 366-384; Chemistry and Industry, France: Vol. 55, 1936, p. 274. 

3 Warren, T. É., and Gilmore, R. E., Hydrogenation Tests on Canadian Coal: Ind. and Eng. Chem., 
vol. 29, 1937, pp. 353-358. 

» Science News Letter, Washington, D. C., Experimental Plant Making Gasoline from Coal Shown: 
Vol. 30, Sept. 19, 1936, E 180. 

9? Winter, H., Free, G., and Mónnig, H., The Hydrogenation of Low-Temperature Tar Under Various 
Conditions: Oel, Kohle, Erdoel, Teer, vol. 12, 1936, PP; 934-943. Sinnatt, F.S., King, J. G., and MacFar- 
lane, A., Hydrogenation: Ind. and Eng. Chem., vol. 29, 1937, pp. 133-140. King, J. G., and Shaw, J. F., 
The Development of an Intermediate-Scale Plant for High-Pressure Hydrogenation of 'Tar and Tar Dis- 
tillates: Chem. Eng. Cong., 3d World Power Conference, London, June 1936, Paper G4. King, J. G., The 
Technique of Hydrogenation of Coal and Its Products: Jour. Inst. Fuel, vol. 9, 1936, pp. 323-333; Coll. 
Guard., vol. 152, 1936, pp. 1106-1108, 1153-1154, 1196-1197. Iron and Coal Trades Review, Hydrogenation of 
Coal and Its Products. Variables in Process: Vol. 132, 1936, p. 746. Blackie, A., Ockelford, C. W., and 
Cawley, C. M., Some Thermal and Electrical Aspects of the Design of Converters for the Hydrogenation 
Process: Proc. Phys. Soc., London, vol. 48, 1936, pp. 339-357. 

© Kingman, F. E. T., and Rideal, E. K.. Effect of Promoters on Molybdenum Catalysts in Hydrogena- 
tion: Nature, vol. 137, 1936, p. 529. Griffith, R. H., Promoter Concentration and Catalysis: Nature, vol. 
137, 1936, p. 538. Ando, S., High-Pressure Hydrogenation of Low-Temperature Tar. V. Effects of Some 
Molybdenum Catalysts: Jour. Soc. Chem. Ind., Japan, vol. 39, 1936, pp. 278B-280B. 

62 Rapoport, I., and Khudyakova, A., Hydrogenation of Coal. The Influence of Mineral Content of 
Coal on the Hydrogenation Process: Khim. Tverdogo Topliva, vol. 7, 1936, pp. 346-359; Chem. Abs., vol. 31, 
1937, p. 1583. Lessing, R., Coal as a Source of Liquid Fuel: Jour. Inst. Petrol. Technol., vol. 22, 1936, pp. 
677-582. Wright, C. ch and Gaucger. A. W., Progress Report on Coal Hydrogenation: Bituminous Coal 
Research, Inc., Washington, D. C., Tech. Report 2, October 1936, 25 pp. 
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be its own liquid product.9 In the partial hydrogenation of young 
coals, spores and cuticles were unchanged ; the hydrogenation products 
of the coals had a pitchy appearance and softened at temperatures 
well under the plastic range of the original coals.“ Russian chemists 
investigated the effect of various catalysts, temperatures, and pres- 
sures on the hydrogenation of primary tars, naph kaiene, and tetra- 
lin. The best results on peat tar were obtained with molybdenum 
sulphide at 200 atmospheres pressure and a temperature of 430°- 
440? C.* Gasolines were stabilized and completely freed from sulphur 
by hydrogenation at 440? C. and 20 atmospheres of hydrogen pressure 
in the presence of molybdenum sulphide and chromic oxide catalysts." 
The results of studies ** of the composition of hydrogenation products 
of primary tar and oil showing the percentages of olefins, hydroaro- 
matics, aromatics, paraffins, and their boiling ranges, indicate that 
different final products such as fuel oil, Diesel oil, or gasoline may be 
produced according to market demands.” A Set review of the 
Wees literature on hydrogenation leads to the conclusion that tar 

ydrogenation is &dvanced much farther commercially than coal 
hydrogenation, due to mechanical difficulties in dealing with solid 
materials.” 


SYNTHETIC PRODUCTS FROM GASES 


After 10 years of development work, the Fischer-Tropsch process " 
for the synthetic production of gasoline from carbon monoxide and 
hydrogen has been placed in commercial operation in Germany. 
The following plants aggregating a total capacity of 115,000 metric 


63 Rapoport, I. B., and Sudzilovskaya, M. 8., Hydrogenation of Coals: Khim. Tverdogo Topliva, vol. 6, 
1935, pp. 736-749; Chem. Abs., vol. 31, 1937, p. 1582. 

a Ds Koopmans, H., and Pieters, H. A. J., The Partial Hydrogenation of Coal: Fuel, vol. 15, 

36, pp. 233-234. 

és Shtraler, F. E., Makh, G. M., and Gakhtel, F. G., The Hydrogenation of Tar from Aleksandrisk 
Brown Coal: Jour. Appl. Chem. (U. S. S. R.), vol. 8, 1935, pp. 1388-1401 (p. 1401 in German). Eru, I. I, 
Destructive Hydrogenation of Naphthalene and Tetralin. II.: Khim. Tverdogo Topliva, vol. 6, 1935, pp. 
831-842; Chem. Abs., vol. 31, 1937, p. 1578. Rapoport, I., and Gritsevich, G., Destructive Hydrogenation of 
Tars. I. The Influence of the Coarseness of the Catalyst: Khim. Tverdogo Topliva, vol. 6, 1935, pp. 842- 
851; Chem. Abs., vol. 31, 1937, p. 1587. 

66 Andreevskii, I. L., and others, Destructive Hydrogenation of Peat Tar. I. Hydrogenation in the 
Liquid Phase: Khim. Tverdogo Topliva, vol. 6, 1935, pp. 926-942; Chem. Abs., vol. 3), 1937, p. 1587. Altman, 
L. 8., and others, Motor Fuel from Peat Tar. II. Destructive Hydrogenation in the Vapor Phase: Khim. 
Tverdogo Topliva, vol. 7, 1936, pp. 31-48; Chem. Abe., vol. 31, 1937, p. 1577. Vainshtein, 8. M., and others, 
Motor Fuel from Peat Tar. IIl. The Characteristics of the Product of Hydrogenation: Khim. Tverdogo 
'Topliva, vol. 7, 1936, pp. 359-307; Chem. Abs., vol. 31, 1937, p. 1577. 

8 Moldavskii, B. L., and Pokorskii, V. N., Refining Motor Fuels by Hydrogenation. Removal of Sul- 
phur and Stabilization of Gasolines from Primary Tars: Khim. Tverdogo Topliva, vol. 6, 1935, pp. 943-951; 
Chem. Abs., vol. 31, 1937, p. 1577. 

6: Winter, H., Free, G., and Moónnig, H., Experiments on the Hydrogenation of a Primary Tar from a 
Westphalian “Flame” Coal: Bergbau, vol. 49, 1936, pp. 147-150. Ando, S., High-Pressure Hydrogenation 
of Low-Temperature Tar. IV. Hydrogenation of Distillates from Low-Temperature Tar: Jour. Soc. 
Chem. Ind., Japan, vol. 39, 1936, pp. 133B-134B. Winter, H., and Free, G., Comparative Hydrogenation 
Experiments: Glückauf, vol. 72, 1936, pp. 256-259. 

* Pier, M., Coal Hydrogenation. A Comparison of Hydrogentation Products of Coal and Oil: Ind. end 
Eng. Chem., vol. 29, 1937, pp. 140-145. 

0 Berthelot, C., Hydrogenation of Coal and of Primary Tar: 15th Cong. Chim. Ind., Brussels, September 
1935, pp. 817C-822C. Production and Purification of Hydrogen for Hydrogenation of Coal: Génie civil, 
vol. 109, 1936, pp. 339-340 

"'iSchlattmann, O. and Koppenberg, H., The Industria] Production of Motor Fuels from Coal in Ger 
many: 3d World Power Conference, Washington, D. C., September 1936, Sec. II, Paper 4-A, 20 pp. Motor 
Fuel Produced from Coal by Three Processes in Germany: Nat. Petrol. News, vol. 28, Sept. 9, 1936, pp. 
24-34. Fischer, F.. and Pichler, H., Increasing Yields of Fluid Hydrocarbons by Performing the Benz.1e 
Synthesis of Franz Fischerand Hans Tropsch in Steps: Brennstoff-Chem.,vol. 17,1936, pp. 24-29. Fischer. F., 
The Conversion of Coalinto Liquid Motor Fuels and Other Products by Way of Carbon Monoxide: Jour. 
Inst. Fuel, vol. 10, 1935, pp. 10-14; Coll. Guard., vol. 153, 1936, pp. 719-721. Conversion of Coal into Liquid 
by the Fischer Process: Petrol. Times, vol. 36, 1936, pp. 613-614. Conversion of Coal into Liquid Fuels by 
the Fischer Process: Chem. Ind., vol. 40, 1937, pp. 33-35. Motor Fuels from Coke: Gas Jour., vol. 216, 
1936, pp. 278-279. Hugel, C., Synthetic Petroleum and Its Derivatives: Ann. Off. Comb. Lia., vol. 11, 
1936, pp. 719-733. Thau, A., Synthetic Motor Spirit: Coal Carbonization, vol. 2, 1936, pp. 159-163, 
Mubnhlert, F., The Production of Motor Fuels and Oils by Synthesis in Germany: Chaleur et ind., vol. 17, 
1936, pp. 119-123. “Proteus”, Synthetic Petrol by the Fischer Process: Gas World, vol. 105, 1936, pp. 382 
363. Myddleton, W. W., and Walker, J., The Production of Hydrocarbon Oils from Industrial] Gases, 
Part II: Chem. and Ind., vol. 55, 1936, pp. 121T-124T. Wright, C. W., Germany's Capacity to Produce 
Petroleum. Survey of the Substitute Fuel Industry: Petrol. Times, vol. 37, 1937, pp. 46-50. 
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tons of primary oils E annum are completed or under construction: 
The Rheinpreussen Colliery &t Homberg, 30,000 metric tons primary 
products, consisting of gasoline, Diesel” oil, soft and hard paraffin 
wax, oils for the production of domestic fats and other chemical uses, 
from blast furnace coke and coke oven gas;"7 Ruhr Benzin, A. G. 
(subsidiary of Ruhrchemie), at Oberhausen-Holten, 73 and the Viktor 
Colliery at Castrop-Rauxel,’ each 30,000 tons of oil per year from 
coke; Braunkohle-Benzin, A. G., Brabag, at Ruhland, north of 
Dresden, 25,000 tons of primary oils from the gasification of brown- 
coal briquets: ' Mittel Deutsche Treibstoff und Oel Werke (subsidiary 
of Wintershall A. G. ), at Kassel, 30,000 tons of ary oils from the 
gasification of brown coal.” The Brabag and Rz, plants were 
built by the Heinrich Koppers Co. of Essen.” Gas containing two parts 
hydrogen and one part carbon monoxide by volume, suitable for the 
synthesis of motor fuel, may be produced ?? (a) by converting part of 
the carbon monoxide in water gas with steam in the presence of 
activated iron oxide at 500° C., to carbon dioxide and hydrogen, and 
scrubbing out the carbon dioxide with water under pressure;? (b) b 
alternately blowing steam-oxygen and steam-coal gas mixtures ; through 
an incandescent bed of coke;% (c) by passing natural gas mixed with 
steam over a nickel catalyst at 1,000° CH It is reported that the 
Kuhlmann Co. is erecting a Fischer-process plant in France ? and that 
the Mitsui Mining Co. is making a small commercial-scale installation 
at the Miike Colliery in Japan.® 

Research on oils and chemical products.—Japanese and other in- 
vestigators have contributed a number of papers on the action of 
various catalysts and operating conditions on the Fischer synthesis,* 


72 Indirect hydrogenation: Gas World, Progress in Coal Processing and Byproduct Treatment: Vol. 
105, Sept. 5, 1938, Coking Sec., p. 120. Gas Journal, Coal Processing and Byproduct Treatment, Koppers 
Developments: Vol. 215, 1936, p. 482. Colliery Guardian, Coal Processing and Byproduct Treatinent. 
Development of the Koppers Coke Oven Co.'s Processes: Vol. 153, 1936, p. 419. The Situation in Germany. 
Ruhr Market—1936: Vol. 154, 1937, p. 130. Chemical Age, Coal Processing and Byproduct Treatment. 
New Methods of Dealing with Tar: Vol. 35, 1936, p. 187. 

73 Chemical Age, The Fischer Process: Vol. 35, 1936, p. 367. 

^ Utilization of Coal Committee, The Production of Oils from Coke-Oven Gas: Institution of Mining 
Engineers, Memorandum 19, August 1936, p. 2; Coll. Guard., vol. 153, 1936, pp. 380-381. 

15 See footnote 72. 

1% Chemical Trade Journal, New German Synthetic Benzine Project: Vol. 99, 1936, p. 50. 

” Collier y Guardian, Coal Processing and Byproduct Treatment Development of the Koppers Coke- 
Oven Co.'s Processes: Vol. 153, 1936, p. 419. 

"Fuel Economist, Production of Synthesis Gas at Freiberg: Vol. 12, 1936, p. 109. Industrial Gas Pro- 
duction from Solid Fuel: Vol. 12, 1936, pp. 115-118. 

55 Schultes, W., The Production of Water Gas and Gas for Synthesis from Bituminous Coal: Glückauf, 
vol. 72, 1936, pp. 273- 285. 

$ Studien und Verwertungsgesellschaft m. B. H., Process for Producing Synthetic Gas: British Patent 
458022, Dec. 10, 1936, 

tl Karzhavin, W. A., Natural Gas. Conversion to Carbon Monoxide and Hydrogen: Ind. and Eng. 
Chem., vol. 28, 1936. pp. 1042-1044. Chemical Engineering Congress, Production and Utilization of Hydro- 
gen from Gases Containing Methane: 3d World Power Conference, London, June 1936, Paper C17, 17 pp. 

2 nica Age, Oil from Coal in South Africa. Fischer- Tropsch Plant to be Erected: Vol. 36, 1937, 


[^ ` inns of the Fuel Society of Japan, The Production of Gasoline by the Fischer Process: Vol. 15, 1936, 


i u Simek, B. G., and Kassler. R., Conversion of Carbon Monoxide by Water Vapor on Iron Catalysts: 
Mitt. Kohlenforschungsinst., Prac. ., vol. 2, 1035, Pp: 125-141. Peters, K., and Winzer, K., Experiments 
on the Production of Light Spirit from Kogasin 1 y Cracking: Brennstoff-Chern., vol. ES 1936, pp. 301- 
306. Kodama, S., and Fujimura, K., Catalytic Reduction of Carbon Monoxide at Ordinary Pressures. 
VIT. Influence of Alkali Content on the Iron-Copper Catalyst. VIII. Influence of the Proportions of 
the Two Metals on the Iron-Copper Catalyst: Sci. Papers Inst. Phys. Chem. Res. Tokyo, vol. 20, 1936, 
p. 272-279, 230-234. Tsuneoka, S., and Murata, Y., Synthesis of Benzine from Carbon Monoxide and 
Ivdrogen at Ordinary Pressure. XXVII. Ni-Co or Cobalt Alloy Catalysts. XXVIII. Nickel-Alloy 
Catalysts: Jour. Soc. Chem. Ind., Japan, vol. 39, 1936, pp. 267B-278B; Institute of Physical Chemistry 
Research, Tokyo, Scientific Papers, vol. 30, 1938, pp. 1-29. Murata. Y.. Tsuneoka, S., and Ishikawa, S., 
Synthesis of Benzine from Carbon Dioxide and Hydrogen at Ordinary Pressure. XXIX. Influence of 
Tube Width and Length of Layer of Catalyst. XXX. Influence of the Amount of Contact on the Re- 
action. XXXI. Intluence of the Velocity of the Gas Stream on the Reaction: Inst. Phys. Chem. Re- 
search, Tokyo, 1030, Science Papers, vol. 30, 1936, pp. 30-39, 40-51, 52-59. 
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and work has been done on the synthesis of lubricating oils.» Methane 

and higher hydrocarbons can be formed from mixtures of carbon 

monoxide and hydrogen in the presence of metallic molybdenum, 

molybdenum sulphide alone, or a molybdenum sulphide-silica gel 

mixture. A timely and informative volume by Ipatieff," and other 

Re ua contributions on high-pressure reactions have been pub- 
ed. 

New uses for coal.—Interesting new uses for coal proposed durin 
the past year are use of (a) anthracite slush as the granular materi 
that is mixed with clay and either common salt or calcium chloride 
for building so-called “'stabilized roads””;* (b) anthracite breaker 
waste as a light-weight aggregate for concrete;™ (c) production of 
a base-exchange material for water softening from bone coal by treat- 
ing it with a sulphonating agent under the action of heat until the 
granules have expanded but not disintegrated, and removing the 
excess acid by washing;?' (d) ground coal as filler in road tars,” and 
as a fertilizer ingredient;* (e) manufacture of brick from fly-ash;* 
(f) production of mellitic acid by the chemical oxidation of coal or 
graphite; and (g) production of active carbon for gas masks from 
durain (splint) coals.” 


5 Koch, H., Synthetic Lubricants: Ztschr. Ver. Deut. Ing., vol. 80, 1936, pp. 49-51. Some Prorerties 
of Synthetic Lubricating Oils from Kogasin: Brennstoff-Chem., vol. 18, 1937, pp. 121-127. Berthelot. C., 
The Preparation of Lubricants from Coal: Chim. et ind., vol. 36, 1936, pp. 270-280. Chemical Age. Manu- 
facture of Lubricating Oils from Coal. Condensation of Olefines and Chlorinated Hydrocarbons with 
Aromatic Hydrocarbons: Vol. 35, 1936, p. 129. 

€ Sebastian, J. J. S., The Catalytic Reduction of Carbon Monoxide to Methane at Atmospheric Pres- 
sure: Carnegie Inst. Technol. Coal Research Lab. Contrib. 35, 1936, 8 pp. 

V Ipatietf, V. N., Catalytic Reactions at High Pressures and Temperatures: The Macmillan Co., New 
York, 1930, 786 Pp» $7.50. 

9? Morgan, G. T., Application of High Pressure in the Synthesis of Organic Compounds: Chem. Eng. 
Cong., 3d World Power Conference, London, June 1936, Paper Gs. Taylor, R., High-Pressure Synthesis 
of Aliphatic Compounds: Gas World, vol. 104, Apr. 4, 1936, Coking Sec., pp. 38-43. Eguchi, T., The 
Synthesis of Methnnol from Coal: Chem. Eng. Cong., 3d World Power Conference, London, June 1936, 
Paper G6; Fuel Econ., vol. 11, 1936, pp. 417-420. 

9 Coal Age, Anthracite Industry Presses Drive on Costs and Products: Vol. 42, 1937, pp. 53-56. 

9% See footnote 89. 

9! Furness, R., and Joseph Crossfield & Sons, Ltd., Improvements in or Relating to the Productioa 
&nd Use of Base-Exchange Materials: British Patent 455374, Oct. 14, 1036. 

9 Lougarre, J., Developments in the Use of Coal Filler in Hydrocarbon Binders: Sci. et ind., Special 
Number la Route, 1936, pp. 103-104. 

H Peter, C., Soil Conditioner: U. S. Patents 2059599 and 2059600, Nov. 3, 1936. 

** The Steam Engineer, Pulverized Coal Fly-Ash for Brick Making: Vol. 5, 1936, pp. 280-281, 337-338. 

95 dette, B., Mellitic Acid from Coals, Cokes, and Graphites: Jour. Am. Chem. Soc., vol. 59, 1937, 
pp. 213. 

$ Chemistry and Industry, The Production of Absorbent Carbon from Coal: Vol. 55, 1936, pp. 223T- 
225T. See also Fieldner, A. C., Hall, R. E., and Galloway, A. E., A Study of the Production of Activated 
Carbon from Various Coals and Other Raw Materials: Tech. Paper 479, Bureau of Mines, 1930, 30 pp. 
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Production of fuel briquets in 1936 amounted to 1,124,973 net tons 
valued at $7,043,133 f. o. b. plants. Records of production have been 
kept since 1907, and the output has exceeded that for 1936 only in 
1929 when 25 plants produced 1,212,415 net tons valued at $9,515,205. 
Thirty-two plants, the largest number in the history of the industry, 
were in operation in 1936. Several of the new plants which started 
operations in 1936 worked only & few months at the end of the year 
and therefore produced only a small proportion of their probable 
annual output. 

The volume of packaged fuel produced in 1936 was 66,427 net tons, 
or more than double the production of 1935, and the number of operat- 
ing plants increased from 25 jn 1935 to 48 in 1936. Because of its 
special form, such fuel is not included in the statistics of the briquet 
industry which relate to the production of unwrapped briquets on 
Developments in the packaged-fuel industry are discussed separately 
in this report. 

Trends in the industry since 1907 are summarized in the following 
table: 
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Salient statistical trends in the fuel-briquet industry in the United States, 1907—36 


[The statistics in this and the following tables cover all ty 
types wrapped in paper and sold under the name ''Pac 
separately on pp. 966 to 968] 


Production of briquets 
I Con- 
East- | Cen- | Pacific xut sump- 
Year or yearly | ern | tral | Coast | Total | P? tion ! 
average States | States | Btates 
Thousands of net tons 
YEARLY AVERAGE 
17 HEEN (3) (2) (2) 99 (3) 99 
1912-15............ 76 90 53 219 (3) 219 
1916-20. ........... 129 172 107 408 (3) 408 
1021-25. ............ 188 299 140 627 12 639 
1926-30. ........... 268 648 115 | 1, 031 84 | 1,115 
1931-35. ........... 220 374 59 653 40 693 
YEAR 

1929. .............. 325 788 99 | 1,212 89 | 1,301 
1930. .............. 301 641 87 | 1,029 73 | 1, 102 
1931. .............- 243 382 73 698 61 759 
1032..............- 128 296 47 471 80 551 
1933... llc ems 155 318 57 530 42 572 
1934. .............. 264 388 53 705 |....... 705 
1035. .............. 310 485 66 861 17 878 
1936. .............. 352 701 72 | 1,125 20 | 1,145 


o briquets and boulets except the cube-chaped 


Fuel.” Data regarding the latter are given 
Value Average value 
of Num- | Aver- | per ton, f.o.b 
prod- | ber of age plant 
uct, | plants | output 
thou- in pa 
sands | opera- | plant, | Penn- } Cen- 
of tion | tons | Syl- | tral 
dollars vania |States 
345 12 | 8,691 Q) (3) 
1, 037 17 | 13,179 | $268 | $462 
2, 763 13 | 30,640 | 4.17 7. 4$ 
5, 418 14 | 43,672 | 6.04 9. 07 
354 22 | 47,646 6. 42 &. 36 
4,374 27 | 23,879 | 5.06 7.18 
9, 515 25 | 48,497 | 6.22 & 13 
8, 029 25 | 41,155 6. 22 & 13 
5, 261 27 | 25, 864 5. 90 8 11 
3, 459 26 | 18,100 | 5.21 7.60 
3, 498 27 | 19,646 | 4.89 6.71 
4, 276 27 | 26,106 | 4.69 6.5 
4 5, 476 29 | 29,680 | 4.60 | 47.16 
7, 043 32 | 35,155 (3) 6. 95 


1 Production plus imports; the quantity exported has been negligible. 


! Not available before 1912. 


3 No record of imports is available before 1919, but the quantity imported prior to that time was 


negligible. 
4 Revised. 
è Figures cannot"be revealed for 1936. 
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FIGURE 64.— Production and imports of fuel briquets, number of plants in operation, and average price 
received, f. o. b. plant, 191 
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Production.— Production of briquets in 1936 was 1,124,973 net tons, 
an increase of 264,266 tons or 31 percent over 1935. The three 
Boog cen regions shared in this increase, but the greatest gains were 
made in the Central States (Wisconsin in particular). 

Wisconsin is the only State for which production and value can be 
published without revealing the results of operations of individual 
qe eere The nine plants which operated in Wisconsin in 1936 
produced 588,163 tons valued at $4,178,981, which compares with six 
plants producing 410,715 tons valued at $2,986,847 in 1935. Thus 
1n 1936 this State alone produced 52 percent of the national output and 
59 percent of the total value. 

our plants in West Virginia and Pennsylvania (two in each State) 
produced 331,478 tons valued at $1,341,218. Other States producing 
over 20,000 tons and in relative order of importance were Oregon, 
Missouri, North Dakota, and Massachusetts. 

In all, briquets were manufactured in 18 States in 1936 compared 
with 16 in 1935. "The one plant operating in Oklahoma in 1935 was 
idle in 1936. "Three States (Illinois, Indiana, and Michigan) had no 
production in 1935 but reported a small production in 1936. 


Fuel briquets produced in the United States, 1986-36 


1935 1936 


Percent of 
change in— 


Net tons Value Net tons Value 


Eastern States. ............... Lu... 309, 416 | $1,386, 137 851, 502 | $1, 471, 884 


SE | CS || eS | es | ES | __EE0EEu€e-“EUE-E, 


860, 707 |! 5, 476, 128 | 1,124,073 | 7.043, 133 


! Revised. 


Monthly production.—The manufacture of briquets is highly 
seasonal, because they are used chiefly for house heating. Output 
increases rapidly during the late fall months with a maximum pro- 
duction reached during the winter, followed by & decline during the 
spring and low output in the summer. Maximum monthly produc- 
tion in 1936 was in February, when 209,765 tons were produced, 
nearly six times the output of the low month—July. It will be re- 
called that the winter of 1935-36 was especially severe, particularly 
the month of February in the Middle West and in the East. 


Monthly production of fuel briquets in the United States, 1934—36, in net tons 


e vm mp em seess fA EVE | OF, VEO | BIR, EXP II FOP VOLL UUL cocoa» 


ae] ` Mäe WW ExVSWMO| —c-WUOQ,UUUOD ||] VVLVIIVRE — ww o wm om e e gr e 


45, 432 , 870 || November... 83,467 | 97,393 
,421 || December.........| 111,836 118, 185 


34, 334 ce 
UNDE AMEN 704,856 | 860,707 | 1,124, 973 
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Value.—The total sales value of the briquets manufactured in 
1936 was $7,043,133, f. o. b. plants, a gain of 29 percent over 1935. 
The gain in total value is due to the 31-percent increase in production. 
p average value, which was $6.36 ın 1935, declined to $6.26 in 
1936. 

The average for the entire industry is of doubtful significance 
because of differences in cost of raw material, in freight charges 
involved in delivery of raw fuel to briquetting plants, and in prices 
of other fuels with which briquets have to compete. 


Average value per net ton of fuel briquets produced in the United States, 1934-386 


1934 1935 1936 
RER EEN $4. 72 $4. 48 $4. 19 
Central tere Ae e tia 6. 54 1 7. 16 6. 95 
Pacific Coast States. ege enero Eur dE ee e e 9. 33 9. 29 9. 64 
0. 07 1 6. 36 6. 6 


1 Revised. 


The average value for the Eastern States in 1936 was $4.19 com- 
pared with $6.95 for the Central States. In the Eastern States nearly 
all the production comes from plants located chiefly in the low-volatile 
fields of southern West Virginia and in the anthracite region of Penn- 
sylvania, where the price of raw fuel does not involve freight charges. 
Hence, the f. o. b. price of briquets at these plants was relatively low. 
In the Central States 84 percent of the production comes from plants 
at coal docks on Lakes Michigan and Superior. The raw fuel for 
such plants involves a considerable freight charge. 

Technical developments.—Measured by tonnage or by value of 

roduction, fuel briquetting is a small factor in the American fuel 
industry. Nevertheless, it is interesting to note that research and 
experimentation are in progress to improve the technology of manu- 
facture and to find new uses for raw coal. IS 

Since 1931, the Illinois State Geological Survey, under the direction 
of Dr. M. M. Leighton, has been carrying on laboratory research to 
develop a smokeless briquet that could be made from Illinois coals 
without the use of a binder. The process developed includes pre- 
heating of the raw coal to drive off moisture and some volatile matter; 
then pressure is applied by impact to form the briquets. Dr. Leighton, 
in & written communication dated April 13, 1937, states— 

The process developed by Dr. Robert J. Piersol * * * for making smoke- 
less briquets without a binder from Illinois bituminous coals is covered by U. S. 
Patent No. 2021020 and Canadian Patent No. 358755. Doctor Piersol has 
developed a new-ty pe briquetting press, with patent applied for, for large-capacity 
commercial production of briquets according to his process. While no smokeless 
impacted briquets are being manufactured in Illinois at this time, it seems prob- 
able that some coal companies will be operating this process on & commercial 
scale within the coming year. It is estimated that the production cost will be 
from $0.50 to $1.00 per ton of smokeless briquets. S 


1 For details of this research work the reader should consult— l 
Piersol, R.J., Briquetting Illinois Coals Without a Binder by Compression and by Im : Rept. of In- 
vestigations 31, Illinois State Geol. Survey, 1933, 70 pp. Briquetting Illinois Coals Without a Binder by 
Impact: Rept. of Investigations 37, Illinois State Geol. Survey, 1935, 75 pp. Smokeless Briquets; Impacted 
E Binder from Partially Volatilized Illinois Coals: Rept. of Investigations 41, Illinois 8tate Geol. 
urvey, 1936, 30 pp. 
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An interesting 100-page booklet entitled “Fuel Briquetting", by 
R. A. Strong, E. Swartzman, and E. J. Burrough was published early 
in 1937 by the Department of Mines and Resources, Ottawa, Canada, 
and sells for 25 cents (Canadian). Any person interested in the 
technology or economics of the fuel-briquetting industry will do well 
to consult this up-to-date report. The principal subjects include 
history of briquetting, processes, binders, equipment, investigations 
of briquetting in North America, economics of the industry, and an 
appendix review of patent literature. 

Number and location of plants.—Thirty-two plants reported com- 
mercial production of briquets in 1936 compared with 29 in 1935. 
Six new plants started in 1936, while three plants which operated 
in 1935 were idle in 1936. The new plants are in the Middle West, 
as follows: Illinois— Alwart Brothers Coal Co. (Chicago), Indiana— 
The Gem Coal Co. (Indianapolis), Michigan—Scheele Fuel & Supply 
Co. (Jackson), and Wisconsin—Pugh Coal Co. (Racine), C. Keiss 
Coal Co. (Green Bay), and Ubbing Fuel & Dock Co. (Port Washington). 

The estimated annual capacity (not to be confused with actual 
production) of the six new plants is about 120,000 tons, whereas the 
estimated capacity of the three idle plants was about 45,000 tons. 
In addition to the six new plants in 1936, notices in the trade journals 
report new plants starting operations early in 1937 at Chicago (South 
Chicago Coal & Dock Co.?) and at St. Paul (Twin City Briquet Co.?). 
On the other hand, two plants, one of which is in Boston (American 
Briquet Co.*), were to be dismantled early in 1937. 


Briquetting plants operated in the United States in 1936 


[Does not include makers of paper-wrapped briquets sold under the name ‘‘packaged fuel''] 


put | Raw fuel used, as 
State Name and address of operator Location of plant in reported by pro- 
oper- ducer 
ation 
Eastern States: 
Massachusetts. .... American Briquet Co., 1505 Phila- | Charlestown...... 1929 | Anthracite. 
delphia Bank Building, Phila- 
delphia, Pa. 
Do... Staples Coal Co., 80 Federal Street, | Fall River. ....... 1932 | Anthracite and bi- 
Boston, Mass. tuminous slack. 
Pennsylvania...... American Briquet Co., 1505 Phila- | Lykens...........| 1920 | Anthracite. 
delphia Bank Building, Phila- 
del phia, Pa. 
Do: 22: 2z Henriette Coal Mining Co., 15 | Dunlo............. 1929 | Bituminous low- 
Moore Street, New York, N. Y. volatile. 
West Virginia...... Berwind Fuel Co., 310 South | Berwind.......... 1929 Do. 
Michigan Avenue, Chicago, Ill. 
Dover Raleigh-Wyoming Mininz Co., | Glen Rogers....... 1932 Do. 
a South Clark Street, Chicago, 
Central States: 
Arkansas........... PAIS FUIT Coal Co., Box 341, | Paris.............. 1935 | Anthracite. 
aris, Ark. 
LR Dixie Modern Coal Co., 421 Com- | Ft. Smith......... 1935 | Semianthracite. 
merce Building, Pittsburg, 
ans. 
Colorado........... Acme Smokeless Fuel Co., 212 | Salida............- 1931 | Anthracite and bi- 
Mn dson Building, Bay City, tuminous slack. 
ch. 
Illinois............. Alwart Brothers Coal Co., 1854 |Chicago........... 1936 | Bituminous low- 
Webster Avenue, Chicago, Ill. volatile. 
Indlana............ Gem Coal Co, 1125 Roosevelt | Indianapolis. ..... 1936 Do. 
Street, Indianapolis, Ind. 
Michigan. ......... Scheele Fuel & Supply Co., 545 | Jackson........... 1936 Do 


North Jackson Street, Jackson, 
Mich. 


3 Coal Heat, January 1937, p. 73. 
3 Black Diamond, Aug. 15, 1936, p 44. 
Saward’s Coal e Journal, Dec. 19, 1936, p. 776. 
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Briquetting plants operated in the United States in 1936—Continued 
Date 
put | Raw fuel used. ss 
State Name and address of operator Location of plant in reported by pro- 
oper- ducer 
ation 
Minnesota......... Great Lakes Coal & Coke Co.,910 | St. Paul........... 1935 | Petroleum coke. 
South Michigan Avenue, Chi- 
cago, Ill. 
Missouri........... Binkley Coal Co., 230 North | Kansas City...... 1909 | Anthracite and 
Michigan Avenue, Chicago, Ill. semiar.thracite 
Nebraska.......... Christopherson & Renstrom Co., | Omaha............ 1932 | Petroleum coke. 
x and Boyd Streets, Omaha, 
ebr. 
North Dakota...... Lehigh Briquetting Co., Universal | Lehigh............ 1929 | Lignite char. 
Building, Fargo, N. Dak. 
Texas......-..-..-. Magnolia Petroleum Co., P. O. | Chaison........... 1930 | Petroleum coke. 
Box 900, Dallas, Tex. 
Wisconsin.......... Berwind Fuel Co., 310 South | Superior..........| 1912 | Bituminous low- 
Michigan Avenue, Chicago, Ill. volatile. 
Do: ll C. Reiss Coal Co., Reiss Building, | Sheboygan........ 1933 Do. 
Sheboygan, Wis. 
A De fo Le AAA EEE E ET Green Bay........ 1936 Do. 
ie A Panda Briquet Co., 1019 Foshay | Ashland........... 1931 Do. 
Tower, Minneapolis, Minn. 
Dtos Stott Briquet Co., Inc., 1204 East | Superior. ......... 1909 | Anthracite and bi- 
First National Bank Building, tuminous, low- 
St. Paul, Minn. volatile. 
Do. usui United Coal & Dock Co., 700 West | Milwaukee........ 1928 | Bituminous. low- 
Wisconsin Avenue, Milwaukee, volatile and high- 
Wis. temperature 
coke. 
e ee a ea Coal Processing Corporation, 230 | Superlor..........| 1935 | Bituminous low- 
South Clark Street, Chicago, Ill. volatile. 
LR RENS Pugh Coal Co., Racine, Wis......| Racine............ 1936 Do. 
Dü. 2v Ubbink Fuel & Dock Co., Wiscon- | Port Washington..| 1936 Do. 
sin Street and Grand Avenue, 
Port Washington, Wis. 
Wyoming.......... Great Lakes Coal & Coke Co.,910 | Casper............ 1935 | Petroleum coke. 
South Michigan Avenue, Chi- 
cago, Il] 
Pacific Coast States: 
California.......... California Fuel & Utilities Inc., | Compton......... 1931 Do. 
P. O. Box 390, Compton, Calif. 
Do. ede tec Los Angeles Briquet & By-Prod- | Los Angeles....... 1933 Do. 
uct Co., 6623 McKinley Avenue, 
Los Angeles, Calif. 
Oregon............. Portland Gas & Coke Co., Public | Portland.......... 1913 | Carbon residue 
Service Building, Portland, Oreg. from oil eas. 
Washington........ Pacific Coast Coal Co., Foot of | Renton........... 1914 | Bituminous high- 
Main Street, Seattle, Wash. volatile. 
Di Calkins Pressed Fuel Co. of Ren- |..... dO cd cuan kiss 1934 Do. 


ton, Renton, Wash. 


The success of a briquetting plant depends upon factors such as 
location, freight rates, accessibility to markets, prices of competing 


fuels, and cost of raw material. 


In the following table the production 


in 1935 and 1936 is grouped according to location of plant with 
reference to source of supply of raw fuel. 


Production of fuel briquets grouped according to location of plants with reference to 
supply of raw fuel 


Produced at or near Lake Superior or Lake Michigan 
CUA LOS a EI QR E dua RE MR ERA M es 

Produced at coal mines..................... L2 lll. l lll. 

Ee at or near petroleum refineries and oil- gas 
DIADIS EE 


860,707 | 1,124,973 


Net tons 
1935 1936 
410, 715 588, 163 
309, 015 371, 753 
80, 951 83, 379 
60, 026 81. 678 


Change in 1236 com- 
pared with 1935 


Net tons Percent 
+-177, 448 +43 2 
+62, 738 +20. 3 
+2, 428 +20 
+21, 652 +38. 1 
+264, 266 430.7 


1 1935— Boston and Fall River (Mass.), Salida (Colo.). Kansas City Mod St. Paul (Minn.). and Omaha 


(Nebr.); 1936—Boston and Fall River (Mass.), Salida (Colo.). Kansas 


(Nebr.), Chicago (U1.), Indianapolis (Ind.), and Jackson (Mich A 


ity (Mo.), St. Paul ( 


inn.), Omaha 
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Size of plants.—In the following table the plants are classified 
according to their actual annual output. A more definite indication 
of size would be a measurement of the annual capacity of each plant, 
but it is difficult to arrive at an accurate method of determining ca- 
pacity because of seasonal variations in production. Thus some 
plants operate three shifts per day for 25 or 26 days per month during 
the winter and only one shift per day for 10 or 15 days per month 
during the summer. A modifying factor to be considered in studying 
the following table is the fact that a new plant with large capacity 
may start operations in November or December, and its output for 
these few months may be only a small fraction of its annual output 
in the succeeding year. A conservative estimate of annual capacities 
for the six new plants which began operations in 1936 would show that 
18 plants instead of 15 could have produced more than 10,000 tons 
in 1936, and instead of 11 plants producing less than 2,000 tons, there 
would only be 6. 


Classification of briquetting plants by size of output, 1934—36 


Number of plants Number of plants 
Output, net tons ———————— Output, net tons ———————— 

1934 | 1935 | 1936 1934 | 1935 | 1936 
Less than 2,000................. 8 8 11 || 25,000 and less than 100,000..... 8 b 4 
2,000 and less than 5,000........ 3 2 1 || 100,000 and over................ 1 4 5 
5,000 and less than 10,000....... 3 6 5 —_— | | -—— —- 
10,000 and less than 25,000...... 4 4 6 27 29 32 


Raw fuels.—A wide variety of raw fuels continues to be used, ranging 
from North Dakota lignite (after carbonization at low temperature) 
to Pennsylvania anthracite and including low- and high-temperature 
coke, oil-gas residue, and petroleum coke. 


umber of 
Kind of raw fuel used: plants 
Anthracite or semianthracite fines... 2.22222 2 c LLL c LLL ll ll. 5 
Mixture of anthracite or semianthracite and bituminous.............- 3 
Bituminous: | 
Dow=Volatiles EEN 114 
Higlisvolatlle.22 eode cee eal te te ge eel cua 2 
Semicoke (low-temperature coke or char).......-------------------- 1 
Carbon residue from the manufacture of oil geng... 1 
Petroleum Coke... ta sE da 6 
32 


3 1 plant using low-volatile coal also reported using breeze of high-temperature coke. 


The total quantity of raw fuel briquetted in 1936 was 1,066,570 net 
tons, of whic SEH Er coal was the most important. Four- 
teen plants used 582,232 tons of low-volatile coal, which represents 
55 percent of the total raw-fuel tonnage. 
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Raw fuels used in making briquets in the United States, 1925, 1929, and 1935—36, in 


net tons 
Net tons Percent of total 
1925 1929 1935 1936 1925 | 1929 | 1935 | 1935 

Anthracite and semianthracite 

culm and flnesizes. ............ 383, 189 408, 967 | 259, 553 296,806 | 454| 344] 3L5, 2.8 
Semibituminous, bituminous and 

sub-bituminous slack........... 394, 486 711, 459 | 449, 570 645,896 | 467, 599| 546 | 606 
Semicoke, coke, oil-gas residue, 

and petroleum coke...........- 06, 915 67, 513 | 114, 596 123, 868 7.9 A7 | 13.9] 116 


— — | MO | ee Dell eed 


844, 590 | 1, 187,939 | 823, 719 | 1, 066, 570 | 100.0 | 100.0 | 100.0 | 100.0 


Binders and recarbonization.—Asphaltic pitch is the binder most 
frequently used in briquet manufacture. Of the 32 plants active 
in 1936, 19 used asphaltic pitch exclusively. Of the other plants that 
used binders, two used starch, water, and asphalt; one briquetting 
asphalt; one coal-tar pitch and asphaltic pitch; two petroleum asphalt; 
one aspholeum; two starch; one mixed pitches; and one road oil. One 
plant that briquetted the carbon residue from the manufacture of 
oil gas required no binder. One other plant reported that briquets 
were made from low-volatile coal without the use of a binder. The 
production of this plant was small, and all sales were local. 

One producer recarbonized the briquets to drive off the smoke from 
the binder. Two others reported partly recarbonizing the briquets. 


Classification of briquetting plants, by percentage of binder used in 1936 


Number of 
Binder used: plants 

Using 00 DINder ee ave iii 12 
Using— 

Less than 5 percent binder 2... 2.2.2 l LLL l lll... 4 

5 and less than 7 percent_.-_...........-....--------------~------ 15 

7 and less than 9 percent.-._....-..-.....----.------------+------- 10 

O percent: and EE deel 1 

32 


1] plant uses carbon residue from the manufacture of oil gas, and 1 plant uses low-volatile bituminous coal 
as raw fuel. 


Weight and shape.—Briquets weighing 2 to 4 ounces dominate the 
market. In 1936, briquets of this size were made at 19 plants and 
comprised 89 percent of the total production. 


Prevailing weight of briquels manufactured in 1936 


Number of | Production of briquets 


plants 
Weight of briquet (ounces) making 
briquets of 
specified Net tons Percent 
size ! 
Fess than: ARA O AA 5 51, 543 4. 58 
Zand undr- EE 15 802. 047 71.29 
sand under4. uo A uS rmedq E uS ME 4 194. 654 17.31 
4and UNOS cs da 3 59, 651 5.30 
Sand Under 8... EEN 2 
WANG el ive i oe te ie A Eden eee east eati e er 1 6, 395 57 
10 ane EE y PNP IEA E EE : 
16-and üunder25....-:u:1. so ist Se 02021 0. 2-29 02 sentidos cess 
49 BN OUOP EE 2 10, 653 Ke 
y Voc] erte eege Ee 32 | 1,124, 973 100. M 


1 Several plants made briquets of more than 1 size, hence the sum of the items in this column exceeds the 
total number of briquetting plants. 
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The Size of briquet most frequently reported is pillow-shaped. Of 
the 32 plants active in 1936, 19 made pillow-shaped briquets, 4 cubes, 
3 cylindrical, 2 ovoid or egg-shaped, and 1 trapezoidal. One plant re- 
ported making three different shapes—pillow, cylindrical, and ovoid. 
Another plant made pillow and cylindrical shapes, and still another 
made oval and rectangular shapes. 

Principal expenses and value added by manufacture.—The following 
table has been prepared from information published by the Bureau 
of the Census. 'The Census classification of the fuel-briquet industry 
includes only those establishments with an output valued at $5,000 
or more, in which briquets are the chief products made. 'The Census, 
therefore, excludes briquets produced at petroleum refineries or at 
city gas works, but the returns are representative of independent 
briquetting plants. The margin between value of product and prin- 
cipal expenses does not represent all profit, as numerous other unre- 
ported charges would also have to be deducted. 


Analysis of Census of Manufactures data on production of fuel briqueta, 1931, 1938, 
and 1935 


— e A €— A M—-€— ` 


1931 1933 1935 


Item PER CE ER EE 
Total Per ton Total Per ton Total Per ton 


eee | —— | |———————— | ES — 


Number of establishments in the 


24 
476, 471 |.......... 794, 792 |.......... 


=a a | a | 


A PER ETE 1 $134, 000 1 $0. 22 $106, 137 $0.22 | 1 $175,000 1 $0. 22 
Wages. eee 356, 633 . 68 261, 590 . 65 386, 131 . 49 
Materials, power, and fuel used 


for power at plant............. 3, 034, 691 4.97 | 1,885, 567 3.96 | 3,393, 544 4. 27 

q AAA oe riutsa 3, 525, 324 5.77 | 2,253, 294 4.73 | 3,954,675 4 98 

EES LE A A ——— e 6 eee 

Value of product, f. o. b. plant...... 4, 567, 853 7.47 | 2,943,799 6.18 | 4,912, 578 6. 18 
Margin between value of product 

and expenses itemized above ?..... 1, 042, 529 1. 70 690, 505 L 45 957, 903 1. 20 


1 Data on salaries paid were not collected in the Census of 1931, The figures used have been estimated 
from the corresponding returns in 1929 and 1933. 

1 Estimated on basis of 1933 returns at 22 cents per ton. 

3 Not to be confused with profit. Charges for interest, depreciation, taxes, insurance, workmen's com- 
pensation, rent, and advertising and all other expenses not itemized above also would have to be deducted. 


Distribution.—Briquets are widely used. In 1936 they were pro- 
duced by 32 plants in 18 States. The product of these plants was 
shipped to 41 States, District of Columbia, and Alaska and exported 
to Canada. The largest consumption was in Minnesota, followed 
by Wisconsin. These two States together consumed 45 percent of 
the 1936 production. 

A large tonnage of bituminous coal moves over the Great Lakes 
during the summer months and is stored at the head of the Lakes 
at such ports as Sheboygan, Milwaukee, and Superior, Wis., and 
Duluth, Minn. During the winter months when the Lakes are 
closed the coal is reloaded and shipped into the Northwest. "The 
fine coal which results from frequent handling has a lower sales value 
than the coarse sizes, but a higher-grade product can be made by 
briquetting, and thus a better realization is obtained. Hence, the 
largest center of briquet production is in Wisconsin. Briquets appar- 
SC find a good market in the cities and towns of Wisconsin and 
Minnesota. 
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Fuel briquets of domestic manufacture consumed in the United States and exported 
to Canada, 1935-36, in nel tons 


Shipped into— 1935 1936 Shipped into— 1935 1336 
lege, ig KS edel d Se 467 271 Nevada...................... Sl. GEES 
Arizopng. ....-...--.0----- ee. 80 C eg New Hampshire.............. 1. 979 1, 636 
Arkansgsg eres 38 34 New Jersey................... 2, 111 2, 549 
Colitfornig.. 28. 8, 094 6, 585 New Mexico.................. 7 21 
Colorado. ....ccul eeosl reu 715 441 New York...................- 58, 021 7. 434 
Connecticut.................. 2, 240 3, 312 North Carolina............... 090 : 6. 935 
Delaware...................-. 285 504 North Dakota................ 60, 419 72, 006 
District of Columbia. ........ 464 1, 234 KT 9, 459 17, 224 

E e TEE 387 Oklahoma...................- 92 kees 
Georgia..........------.------ 29 297 1 EEN 41, 130 46. 93 
A e 402 356 Pennsylvania................- 24, 329 21, 403 
Illinois. ....................-- 18, 831 29, 371 Rhode Island................. 6, 165 6,7 
lndiana........ -2-02-2222 6, 382 10, 664 South Carolina............... 515 7 
TOWN EEN 23, 068 35, 412 South Dakota...............- 43, 596 81, 906 
Kansas.......... c cm a 4, 841 7, 201 A ...-.-- c cssc |] LLL ll. 41 
Kentucky...................- 187 606 KT DEENEN 4, 350 6. 443 
Louisiana..................-- 782 1, 228 Vermont...........--...----- 354 458 
Maine.._.............----.--- 677 770 Virginia... 14, 753 17. 925 
Maryland.................... 3, 323 4, 247 Washington.................- 16, 917 16, 842 
Massachusetts................ 56, 800 47, 378 West Virginla................ 1, 730 3.047 
Michigan....................- 35, 472 54, 506 Wisconsin... 154, 857 213, 348 
E 195, 384 289, 909 W yoming...................- 3,125 1, (56 
Missouri...................-- 7, 564 10, 831 LK E AA 0000an 27, 049 31, 772 
NN AAA 2d 5 A — | — 
Nebraska...........-......... 15, 214 18, 755 858, 646 | 1,111,389 


It is not possible to publish a table showing production and destina- 
tion of shipments for each producing State, because in many States 
there are only one or two plants and the results of individual operator 
would be revealed. However, the movement across State lines can 
be pictured graphically without revealing any confidential informa- 
tion. Figure 65, showing the centers of production and the destina- 
tion of shipments in 1928 and 1936 indicates the present widespread 
distribution of fuel briquets. 

Foreign trade *.—Imports of fuel briquets rose to 20,350 net tons 
in 1936 but were small compared with the domestic production of 
1,124,973 tons. The entire tonnage of fuel briquets was imported 
from Belgium and entered the State of Massachusetts. 


Briquets and other composition coals for fuels imported for consumption in the 
United Siates, 1932-86 


Year Net tons Value Year Net tons | Value 
10328 Lo catala 80, 288 $335, 358 A A 16, 778 $73, 992 
VOSS MA oo ce 42, 395 E 157 Duo m TES EE 20, 350 SL 210 
(3 


1 Beginning July 1, 1932, coal and coke briquets only. 
2 None reported in 1934. 


Fuel briquets imported into the United States, 1985-86, by months, in nel tons 


Month 1935 1936 Month 1935 1936 
BEER E 1, 511 7,070 || August... ....- llle c ee ee eee ee 783 |.......- 
FebrüBry.illillno.-9.m ew RR. couse 1, 457 3,585 || September. ..............- ell mS 

"felle ecc ce hice seas 5, 715 8, 751 October........ . ee eee sare 3, 280 |........ 
Annu EE EN AA November. nl 1,06% |1........ 
ES A EE WEE December... 2, 128 5,944 
PUNE oo 2i loc ane EEE 840 |......... 

JUIN esi E E GER 16,778 | 20,350 


$ Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of 
Foreign and Domestic Commerce. 
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World production.—World production of briquetted fuel is now 
about 58,000,000 metric tons annually. Germany, France, Belgium, 
Netherlands, and the United States are the largest producers. "The 


FIGURK 65.—Distribution of fuel briqueis in 1928 and 1936. Black dots indicate States in which briquets 
were Dei and arrowheads indicate States into which fuel briquets were shipped from each pro- 
g 3 


briquetting of lignite in Germany accounts for a large percent of the 
total world production. 


163380—37—— 62 
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World production of fuel briquets, 1932-36, in metric tons 
[Compiled by M. T. Latus] 


Country ! 1932 1933 1934 1935 1936 
Eege 71, 240 (?) 73, 340 48, 439 (n 
Australia: Victoria 3.............. 2... ls. 320, 905 312, 805 328, 807 292, 866 356. 0D 
A A A 1,316,990 | 1,363,790 | 1,353,530 | 1,368, 610 1, 540, Gd 
BU GaN EE tie ER 6, 234 19, 534 43, 015 (3) 
Czechoslovakia: 

A suada ev ee ee eee 406, 574 396, 840 386, 463 408, 539 414. 900 
LIDIA: dee 202, 003 194, 497 104, 893 188, 466 189, 300 
es A eorom t pce E aes 7. 538, 170 7, 533, 900 7, 946, 820 7, 999, 000 8, 110, 000 
Germany 4 
OR TR Co ECHTE PIE DRE DICEN 4, 375, 512 4, 863, 040 5, 193, 279 5, 567, 508 6, 133, 000 
Lienite 00000000M 29, 752, 172 | 30, 064, 809 | 31, 384, 338 | 32, 837,070 36, 052, 305 
TEE 6, 939 7, 706 6, 105 (4) (*) 
Hungar 
KEE ) 414, 421 371,550 | 328,208 | 334,766 342, 049 
IndocblhB.. A ege 97, 406 73, 219 62, 231 71, 100 IO 
TONY oc he e 2, 414 4, 926 18, 290 38, 710 (1) 
Netherlands: 
LB EE 1,170,930 | 1,102,551 | 1,087,145 | 1,087,349 (2) 
Lignilà. 2... EE ces 44, 025 35, 641 33, 906 31, 352 (1) 
Netherland India.......................... 6, 967 32, 948 34, 673 46, 263 (2) 
e ei Be NA O 222, 221,911 215, 008 192, 288 167, 407 
oprtugel. ccc LLL. (2) é 5511 (2) (2) 
(el TEEN 43, 019 127, 274 121, 766 239 (2) 
eae poU TEE Ate are oe 785, 703 801, 953 , 202 814,316 
e CTT EE EEN 65, 750 56, 652 62, 94 (3) 
United Kingdom.......................... 923, 048 955, 822 891, 303 870, 786 (1) 
United State. ll clle lll. les 426, 923 481, 195 639, 431 780, 816 1, (20, 553 
Venezuela. LL Lc c s cess ccce 555 (3) (2) (2) 1) 
Yugoslavia................... 2 LLL eee eee 29, 851 2A, 015 23, 533 18, 365 13, 330 
48, 229, 763 [1 49, 035, 085 | 51, 243, 437 | 53, 337, 388 (3) 


! In addition to the countries listed briquets are produced in Canada and New Caledonia, but data of 
output are not available. 
ata not available. 
3 Data for year ended Mar. 31 of year stated. 
1 Beginning with March 1935, production of the Saar is included with that of Germany. 
3 From domestic coal only. 
* Exclusive of Algeria. 


PACKAGED FUEL 


Sales of packaged fuel began in a small way in 1932, and by 1935, 
according to reports furnished to the Bureau of Mines, 25,244 net tons 
were produced at 25 plants. In 1936, 48 plants were in operation 
and produced 66,427 net tons. The subject of packaged fuel was 
discussed at some length in the Minerals Yearbook, 1936, pages 
658-661. 

Packaged fuel is produced at retail yards, usually from the degrada- 
tion which results from the handling of the coarser sizes. The pack- 
ages consist of six cube-shaped briquets wrapped in heavy kraft paper 
and bound with paper tape, usually carrying the advertising of the 
retail dealer. All packaged fuel 1s sold locally. The number of 
packages in a ton varies according to the size and weight of the cubes 
and ranges from 116 to 200. The latter figure, indicating a weight 
of 10 pounds per package, is most popular. 

The industry is still in its infancy but apparently is very healthy, 
judging by the 163-percent increase in production in 1936 compared 
with 1935. 

Perhaps the most significant development in 1936 was the sponsor- 
ship of packaged fuel by two important producers of low-volatile coal 
in southern West Virginia. The White Oak Coal Co. in the fall of 
1936 contracted for the purchase of 100 Eberling machines ‘‘with ex- 
clusive package-producing agreements covering all those sections of 
Illinois, Wisconsin, Michigan, Ohio, and areas in Kentucky imme- 
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diately south of Cincinnati, which the Eberling firm had not previously 
assigned to other users."* The White Oak Coal Co. will lease but 
not sell these machines to retail dealers, who must use White Oak 
Smokeless coal. 

One other producer of low-volatile coals was reported to be operating 
packaged-fuel plants. 

While most packaged fuel has been made from yard screenings, it 
is possible that as the demand increases in any locality, the available 
supply of yard screenings may not meet production requirements. 
Part of the profits arises from the fact that the worth of low-value 

ard screenings can be enhanced by packaging. Several producers 

ave used slack purchased in carload lots at the mines, and the trend 
in the industry is to turn more and more to slack shipped direct from 
the mines. This will tend to insure uniform Quality. particularly 
where dealers have used degradation products from several types of 
coal. Slack prices at the mines tend to increase during times of 
industrial activity, while the financial success of packaged fuel de- 
pends upon obtaining a high quality of coal at a low price. For- 
tunately, another factor in the coal industry may assist. With the 
increasing use of domestic mechanical stokers there is an increasing 
demand for small coal (nut and slack) from which minus X- or minus %- 
inch fines have been removed. The resultant fine coal (minus X- 
inch) makes an exceptionally good raw fuel for packaging. 

Production of E De fuel.—Packaged fuel was produced in 12 
States in 1936, compared with 7 States in 1935. Ninety-two percent 
of the raw fuel used in 1936 was low-volatile bituminous coal. The 
following tabulation shows production by geographical areas. 


Statistics of paper-wrapped cube-shaped briquets sold as packaged fuel, 1985—36 


[The plants and production reported in this table are not included in the preceding tables, which apply to 
unwrapped briquets only] 


Number of plants Net tons produced 
1935 1935 1936 
Eastern States 1. eerste EARS E RED EINST EAE 467 (2) 
Central States: 
Spo oee T 13, 800 21. 109 
ERR EES 5, 283 19, 408 
Minnesota -sos carrasco ia 5. 604 { 6, 928 
Other Central States? 2. LL c. LLL. : (3) 
Pacific Coast States (Washington).....................]|............|] sds ee eee ee (3) 


(Ën EU ae BEE E A edes um dee 15, 982 


1 1935— Pennsylvania and Virginia; 1936—M aine, Pennsylvania, and Virginia. 
2 1935— Indiana and Nebraska; 1936—Indiana, Illinois, Iowa, Nebraska, and Wisconsin. 
3 Production is included under “Undistributed” to avoid disclosure. 


The value of packaged fuel, f. o. b. plants was $505,331 in 1936. 
Average values per ton were $8.60 in Eastern States, $7.31 in Ohio, 
$8.18 1n Michigan, $9.15 in Minnesota, and $6.17 in other Central 
States (including the one plant in Washington). 

The monthly production of packaged fuel is apparently more highly 
seasonal than the production of fuel briquets; in February, for example, 
it was nearly 17 times larger than in July. It is not fair to make 


6 Black Diamond, Nov. 7, 1936, p. 18. 
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comparisons with the last few months of the year when production was 
running over 10,000 tons because a number of new plants began 
operating at that time. 


Monthly production of packaged fuel in the United States in 1936, in net tons 


PEAT 


By TF. M. SHore! 


SUMMARY OUTLINE 


g Page 
SUmmAEV oc hte Ren AA 0600.1 USGS) Lo cuneuueduLcuome IR EROS WODREES 1 
A E 970 | NIM DOr = ac eer ee Eed ED ER PIC TR 971 
Prodüetlon... seet 


The production of peat in the United States increased substantially 
in 1936, according to reports received by the Bureau of Mines from 
the operators of commercial plants that were active during the year. 
The total production of peat and peat humus amounted to 46,126 
short tons that had a selling value of $266,883 at the plant compared 
with an output of 37,060 tons valued at $199,377 in 1935. In addi- 
tion to the larger domestic output, imports of peat moss reached the 
record figure of 75,066 tons, making a total of 121,192 tons of peat 
available for domestic consumption in 1936 compared with 91,607 in 
the previous year—an increase of 32 percent. 

The larger use of peat by domestic consumers in 1936 apparently 
bears a direct relation to the general improvement in the economic 
condition of the country as a whole, including an increased demand for 
agricultural and horticultural products. It is quite possible, also, 
that the larger use of peat reflects in some degree & growing apprecia- 
tion of the beneficial purposes it serves and & wider knowledge of the 
uses for which it is TEI 

At present the domestic output of peat is chiefly used for soil 
improvement. Although widely employed as a fuel in various coun- 
tries of Europe, peat cannot at present compete in the domestic 
markets with the ample supplies of other higher-grade fuels that are 
readily available, and no commercial production of peat for use as 
fuel has been reported in recent years. 

Although the present application of domestic peat is relatively 
small compared with the vast reserves available, it has a wide pros- 
pective use as a soil conditioner and is moreover an asset of great 
potential value for future use, not only as raw material but also in 
Du dE of derivative products, such as are now obtained by processing 
coa]. 

The record of the progress of the peat industry in this country is 
outlined in figure 66. The notable increase in the production of 
peat during the World War period was attributable largely to the 
shortage and high prices of coal and nitrates; and to the demand for 
soil improvement to increase the production of food. 

The situation in the domestic peat-producing industry in 1936 is 
indicated by the data herein, which were courteously supplied by 

roducers to cover their operations in that year. Every effort has 
een made to locate and canvass all commercial operations that 


1 Statistics on quantity and value of peat production compiled by M. Otero of the Bureau of Mines. 
969 
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produced peat in 1936, and it is believed that the results represent a 
substantial coverage of the industry. A list showing the names and 
addresses of operators who reported their production in 1936 to the 
Bureau of Mines will be furnished upon request to prospective pur- 
chasers or others who may be interested. 

Reserves.—The United States has extensive reserves of peat, chiefly 
in the Great Lakes region, in New England, and in the Atlantic and 
Pacific Coast States. The total peat resources of the country (ex- 
clusive of Alaska), calculated on an air-dried basis, were estimated 15 
years ago at 13,827,000,000 short tons. The bulk of the reserves is 
centered in the States of the Upper Lakes region—Minnesota, Wis- 
consin, and Michigan accounting for approximately three-fourths 
of the country's total. Of the Atlantic Coast States, Florida, with 
about 14 percent of the country's total, has the principal peat reserves. 
California contains most of the known peat reserves of the Pacific 
Coast region. Approximately one-half of the States of the Union 
contain substantial peat deposits, although not all are workable. 
The deposits vary in composition and characteristics and conse- 
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FIGURE 68.—Quantity and value of peat production, 1908-36. No data are available for the period 1927-33. 


quently in their value for specific uses, due to differences in the plant 
material of which they are composed, the conditions surrounding 
their formation, and the stage of their development. The surface 
area of the peat lands in the United States has been estimated at 
more than 100,000,000 acres. The vast extent of the country’s 
peat reserves clearly indicates the importance of this natural resource 
as a national asset of both present and potential economic value. 

Production.—The quantity and value of the peat produced in 
recent years are shown in the following table. The increase of 25 
percent in the production for 1936 over that in 1935 is a result of the 
largest output recorded since the annual canvasses of the industry 
were resumed by the Federal Government in 1934 after a lapse of 
7 years. In addition to the encouraging increase in the output of 
domestic peat in 1936, the average price per ton realized by producers 
also made a substantial gain—nearly 8 percent. 


2 Soper, E. K., and Osbon, C. C., The Occurrence and Uses of Peat in the United States: U. S. Geol. 
Survey Bull. 728, 1922, p. 92. 
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Peat production in the United States, 1925-36 ! 


Short Short 


Year tons Value Year tons Value 
10295 EEGENEN 72, 436 $452, 898 || 1935... 2. 2L ll lle er. 37, 060 $199, 377 
à 266, 


1 No canvass 1927-33, inclusive. 


The output of peat in 1936 was reported by 40 producers operatin 
in 15 States. The largest outputs were reported by New York an 
New Jersey, followed by Florida, Michigan, and Ohio in the order 
named. Other States reporting the production of peat in 1936 were 
California, Colorado, Indiana, lowa, Maine, Massachusetts, Minne- 
sota, New Hampshire, Pennsylvania, and Washington. Of the 
tonnage produced in 1936, about two-thirds was peat humus, most 
of the remainder consisting of reed or sedge peat. A majority of the 
operations are equipped with machinery for shredding the peat, 
although at some deposits it is marketed only in the raw state. Five 
operations produced cultivated peat. Available data at this time 
are too meager to serve as a basis for predicting the trend of output in 
the immediate future. However, since the need for soil improvement 
is large and the growth in population will require increasing quantities 
of foodstuffs, it is not improbable that the peat resources of the country 
will be used more extensively in the future than has been customary 
in recent years. 

Uses.—Most of the peat produced in this country is used for soil 
improvement, as an ingredient of fertilizers and a soil conditioner. In 
addition to its use for the improvement of soils for the growing of 
crops, peat also is used for the improvement of lawns and golf courses 
and in gardens, nurseries, and greenhouses. It is also used for poultry 
litter and stable bedding, as packing material for plants, fruits, 
vegetables, and fragile articles, and for insulation. Of the production 
in 1936, 72 percent was sold for use in soil improvement. Most of 
the remainder was sold for use as poultry litter. No sales of peat in 
1936 for use as fuel were reported. 

Imports.—Imports of peat moss in 1936 were the largest ever 
recorded and represented an increase of 38 percent in quantity and 
41 percent in value over the imports in 1935. Most of the imports 
of peat moss came from Europe which has ample supplies of this 
valuable type of peat that can be produced at a relatively low cost. 
Germany and Sweden together supplied about 92 percent of the total 
imports. Canada also supplies peat moss to this country; and, 
although imports from that country are relatively small, they increased 
materially in both 1935 and 1936. 


Peat moss imported for consumption, 1932-86 


Short 


] Short 
Year ans Value Year 1003 Value 
IL A td e 64, 701 $601, 372 1035 5.5 I Vect brote 54, 547 $677, 513 
1939... SAA 41, 217 442, 766 1045-2. Seo Behe ck LL 75, 006 955, 807 
A UE RSS 44, 132 647, 353 
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Imports of peat moss, by countries, 1935-86, in short tons 


{Compiled from records of the Bureau of Foreign and Domestic Commerce] 


Country 1936 Country 1935 1936 

Belg oso coq IB pisei Netherlands.................. 497 934 

Bnada...- oc re Lens 2.657 || INOEWBY cero en ED 1, 453 576 
DenmarKk....-----------------]--22------ 333 || Bweden...................... 18, 860 A 255 
A AA 343 || U. 8. 8. R.2000- 00-00 542 104 
Kinland... ou ul TE United Kingdom............. 218 355 
Germany...------------------ 44, 951 —————— 
REN ees 54, 547 75, 066 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS ! 


By A G. Waits, G. R. Hopkins, AND H. A. BREAKEY 


SUMMARY OUTLINE 
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The outstanding feature of the petroleum industry in 1936 was the 
increase of about 111 million barrels (approximately 10 percent) in 
the total demand for all oils. Moreover, the volume of both produc- 
tion and consumption exceeded all previous records. The trend of 
demand has been steadily upward since 1932, and statistics available 
for the first quarter of 1937 indicate further substantial gains. Each 
annual addition to the enormous total volume of crude oil required 
emphasizes the difficulty of developing substitute sources and the 
desirability of conserving our known supplies. 

The following table shows the trend of the demand for all oils 
since 1929. 

Total demand for all oils, 1929—36 


[Millions of barrels of 42 gallons] 


Domestic | Total Domestic | Total 
Year demand Exports demand Year demand Exports demand 
1020... 22i. Steel SSC 040. 1 163.1 1.103.2 || 1933... ........-... 868. 5 106. 7 975.2 
¡AAA 926. 4 156. 5 1, 082. 9 1934 coc 920. 2 114.5 1,034. 7 
WS REN 903. 2 124. 4 1,027.6 || 1935... lerem lee 983. 7 129. 0 1, 112.7 
1932 eee ae 835. 5 103. 3 938.8 || 1936................ 1, 093. 2 130. 0 1, 223. 2 


The proved oil reserves of the United States were estimated at 
13,632 million barrels as of January 1, 1935, in a report prepared by 
the Committee on Petroleum Reserves of the American Petroleum 
Institute. A preliminary estimate for January 1, 1937, by the same 
committee indicated a reserve of 13,063 million barrels. This latter 
estimate may be subject to later revision upward. Apparently, dur- 
ing the past 2 years additions to proved reserves may have balanced 
production. To supply current market demands requires an active 


1 Figures for 1936 are preliminary; detailed data with final revisions will be released later. 
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campaign of drilling and prospecting. New oil and gas wells com- 
pleted in 1936 totaled 25,166, and the estimated number of producing 
wells at the end of the year was about 350,000. 

Increasing demand and active control of new production in the major 
producing States resulted in a reasonable balance between supply and 
demand. The total stocks of all oils were reduced by about 23 million 
barrels. In considering the significance of this reduction, it should 
be noted that motor-fuel stocks increased by about 6 million barrels; 
but, despite this increase, the supply of motor fuel at the end of 1936, 
measured by the average daily demand for the year, was equivalent 
to about 46 days’ requirements, the same as at the end of 1935. 
Furthermore, a considerable part of the decline in crude stocks was 
due to the liquidation of older storage as a result of a favorable market 
for fuel oils. 

The domestic production of crude petroleum approximated 1,099 
million barrels in 1936, an increase of 102 million barrels over 1935 
and 92 million barrels over the previous peak in 1929. Texas, Cali- 
fornia, and Oklahoma were the three leading producers in 1936. The 
combined production of these States represented 77 percent of the 
total output in 1936, compared with 79 percent in 1935 and 84 per- 
cent in 1929. The largest increases in production compared with 
1935 were 59 percent for Louisiana and 33 percent for New Mexico. 
The six member States of the Interstate Oil Compact contributed 
66 percent of the total production in 1936. 

rude-oil runs to stills in 1936 totaled 1,068 million barrels and 
exceeded all previous records, showing an increase of 102 million bar- 
rels over 1935 and 80 million barrels above the previous record estab- 
lished in 1929. An increase in the amount of crude refined in the 
Texas Gulf district from 153 million barrels in 1929 to 233 million 
in 1936 and an increase in the Illinois-Indiana district from 110 
million barrels in 1929 to 148 million in 1936 are the most significant 
shifts in the location of the refining industry during recent years. 

New records were established for both production and consumption 
of motor fuel. Domestic demand reached 482 million barrels in 1936, 
or almost 11 percent more than in 1935. The most significant factor 
was the increase in number of motor vehicles in use; others contribut- 
ing were the revival of tourist traffic and favorable weather conditions 
in the latter part of the year. The yield of gasoline from crude 
declined from 44.2 percent in 1935 to 44.1 percent in 1936 and may 
be attributed to the increase in demand for heating oils and distillates 
and to increased losses due to re-forming. The yield of cracked gaso- 
line (22.4 percent) exceeded that of straight-run gasoline (21.7 per- 
cent) for the first time. Stocks of motor fuel were about 6 million 
barrels higher at the end of the year than at the end of 1935, but 
days’ supply on the basis of average daily demand for the year re- 
mained almost unchanged. It should be noted, in connection with 
the seasonal changes in the stocks of gasoline, that the increasing de- 
mand for distillates apparently is tending to cause an earlier and 
larger accumulation of stocks, which must be reduced more sharply 
in later months of peak demand. 

The total domestic demand for fuel oils—gas oils, distillates, and 
crude used for fuel—was 409 million barrels in 1936, an increase of 
12 percent compared with 1935. The refinery production of the 
lighter oils gained over 25 percent and the output of residual fuel oil 
about 10 percent. 'The future production of residual fuel oils will be 
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influenced by the increase in cracking, the expanding market for 
lighter distillates, and any increases in the price of crude oil. 

The production of kerosene in 1936 amounted to 56 million barrels. 
Exports totaled almost 7 million barrels, and domestic demand was 
over 51 million. Production of kerosene attained its peak in 1926, 
when the total was about 62 million barrels, but the decline in exports 
has prevented duplication of this record. Domestic demand in 1936, 
however, was the highest ever recorded. The growth in the demand 
for range oils and for kerosene to be used as tractor fuel are important 
factors contributing to the increased use of kerosene. 

The domestic demand for lubricants rose from 20 million barrels 
in 1935 to almost 23 million in 1936, but exports of lubricants changed 
little. Domestic consumption was about 1 million barrels below the 
record for 1929. 

World production of crude petroleum increased by about 136 mil- 
lion barrels in 1936 and totaled 1,790 million barrels. The United 
States supplied about 102 million barrels of this advance, with Russia 
and Venezuela increasing by 8 and 7 million barrels, respectively. 
Imports of crude into the United States rose slightly in 1936, but 
exports decreased by more than 1 million barrels. Imports of refined 
p increased by about 4 million barrels for the year and exports 

y &bout 2 million. 

The trend of the supply and demand of all oils, 1918-36, is shown 

graphically in figure 67. 


Salient statistics of crude petroleum, refined products, and natural gasoline, 1932-86 


1932 1934 1935 1936 ! 


———— —M | ——ná— | — —— | ————— ÓÓ M a MÀ 


Crude petroleum: 
Domestic production..... thousands of barrels !. .| 785,159 | 905,656 | 908,065 | 996, 596 | 1, 088, 516 


World poroduetion. -2000000000000000 do....|1, 310, 298 |1, 441, 007 |1, 522, 816 |1, 654, 593 | 1, 790, 271 
United States proportion of world production 

percent.. 60 63 60 60 61 
Imports 3_ ............... thousands of barrels?..| 44, 682 31, 893 35, 558 32, 239 32, 327 
Exports lel EE do.... 27,393 30, 584 41, 127 61, 430 50, 184 
Stocks, end of period *.................... do....| 339,715 | 355,312 


$339 875 | $354,223 |j 237 254 | 314,855 | 288, 184 


Runs to stills- omn ERR SE do....| 819,997 | 861,254 | 895,636 | 965,790 | 1,068, 134 
Total value of domestic production at wells 
thousands of dollars..| 680,460 | 608,000 | 904.825 | 961, 440 | 1, 150, 000 

Average price per barrel at wells................. $0. 87 $0. 67 $1. 00 $0. 97 $1. 05 
Total producing oil wells in the United States, 
EE 321,500 | 326,850 | 333,070 | 340,990 OI 


during A 10, 444 12, 512 15, 108 17, 800 
Refined products: 
Imports3...............- thousands of barrels ?..| 29,812 14, 236 20, 396 24, 491 
Exports A A A A do....| 75,882 73, 380 77, 557 79, 832 
Stocks, end of period... do....| 247,188 223, 356 
di 5 249, 116 1 222. 682 ) 223,361 | 226,194 
Output of motorfuel...................... do....| 399,712 423,801 | 468,021 515, 485 
Yield of gasoline. ...................... percent.. 44.7 43.4 44.2 44.1 
Completed refineries, end of year................ 505 631 632 (t) 
Daily crude-oil capacity of refineries 
thousands of barrels 1. . 8, 800 4,059 4,117 (0) 

Average tank-wagon price (excluding tax) of 

gasoline in 50 United States cities 12. 45 12. 20 12. 02 12. 62 

cents per gallon ?.. 
Natural gasoline: 
Production. ............. thousands of barrels?..| 36,281 zo 2 39, 333 42, 041 
, 1% 
Stocks, end of period... ................... do.... 3, 203 54, 216 \ 3, 698 4, 055 
1 Preliminary. 
2 42 gallons. 


3 From Bureau of Foreign and Domestic Commerce. Imports of crude petroleum in 1934 as reported to 
tbe Bureau of Mines; exports include shipments to Alaska, Hawaii, and Puerto Rico. 

4 California heavy crude and fuel oil included under refined products. 

$ For comparison with succeeding year. 

* Not available. 
a From; American Petroleum Institute. 
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FIGURE ¢7.— Supply and demand of all oils, 1918-36. 
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Salient statistics on the supply and demand of all oils, 1935-36 
[Thousands of barrels of 42 gallons] 


1935 
Daily 
Total Average 
New supply: 
Domestic production: 
Crude poetroleum LL cc LL cll. ll 996, 596 2, 730 
Nat gasoline... cL LL lel l.l. 39, 333 108 
E EE 1, 871 " 5 
Total production............................ 1, 037, 800 2, 843 
Imports: ! 
Crude petroleuM. LLL LLL LL. lll 32, 239 88 
Refined poroducta 2 eee 20, 396 56 
Total new supply, all oils. ooo 1, 090, 435 2, 087 
Change in stocks, all oils... .-. ccc cc Ll... — 22, 238 — 6l 
Demand: 
Total demand, all olls occ. 1, 112, 673 3, 048 
Exports: 
A bel pe ro om EE 51, 430 141 
Refined products... ............. 2... LLL sl. 77, 557 212 
Domestic demand: 
Motor Tue), 434, 810 1, 101 
Kerosene... c cll cll LLL LL 22.22 l2 ee 47, 645 131 
Gas oll and distillate fuel ol. ...........-..... 86, 028 236 
Residual fuel oil............... 2... ee. 250, 695 769 
LODricants a a eee ee Deor o corel 19, 661 54 
00 A A EE 933 3 
E AAA NA M e iE 6, 703 18 
Asphalt A IA A ON 15, 652 43 
Road oil A O rc a 5, 962 16 
Still gas (poroducetion). L2... 51, 184 140 
ce BON. I ue A eM Le LULA 1, 973 5 
Losses and crude used as fuel ......... 32, 440 89 
Total domestic demand...................... 983, 656 2, 695 
Stocks (end of year): pi - 
Crude Getroleum. LL... { 331 A 631 \ YES 
Natural gasoline. ................. 2 LL LL ll cse o D 698 Tie LS 
, 361 
Refined pooducts lc c Lc cL Ll... | 31273 371 ) Kee 
541, 914 
ots), all tee URS ( 3 541, 700 ) AS 
Day’s Ee E toe boos eee ee 178 ccc 


! Preliminary. 


1936 ! 

Daily 

Total average 
1, 098, 516 8, 001 
42, 041 115 
2, 537 7 
1, 143, 094 3, 123 
32, 327 88 
24, 491 07 
1, 199, 912 3, 278 
— 23, 207 — 04 
1, 223, 179 3, 342 
50, 184 137 
79, 832 218 
481, 501 1, 316 
51, 479 141 
103, 462 282 
305, 529 835 
22, 676 62 
1, 076 3 
6, 267 17 
22, 185 61 
7,689 21 
54, 441 149 
2, 223 6 
34, 545 94 
1, 093, 163 2. 987 
288, 184 |............ 
4.055 |. ecu 
226, 194 |............ 
518, 433 |..........-. 
linares 


2 Imports of crude as reported to Bureau of Mines; all other imports and exports from Bureau of Foreign 


and Domestic Commerce. 
3 For comparison with 1936. 
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LEGISLATION AND TAXES 


Compared with the 3 previous years 1936 was a period of compara- 
tive quiet as far as pee ende and regulation of production were con- 
cerned. No important oil bills were passed by the Federal Govern- 
ment, and, with the possible exception of Louisiana, no State changed 
its laws on oil conservation materially. By far the major portion of 
the task of balancing supply and demand of crude petroleum in 1936 
was performed by the various State regulatory bodies, with the par- 
ticipation of the Federal Government mainly confined to cooperation 
through the Interstate Compact, to enforcement of the Connally law 
curbing “hot oil” production, and to the continuation of the monthly 
forecast reports of the Bureau of Mines. 

No basic change in organization and functions of the Interstate 
Compact was effected in 1936. Although overtures were made to 
some States to join the Compact in 1936, there was no change in the 
roll of the compacting States, which remained as follows: Texas, 
Oklahoma, Kansas, New Mexico, Illinois, and Colorado. Perhaps 
the outstanding instance of cooperation between the Interstate Com- 
pact and the Federal Government in 1936 was in connection with the 
Se to determine the quantities and characteristics of crude-oil 
stocks. 

The Connally bill, banning the movement of illegally produced 
crude in interstate and foreign commerce, was signed by the ident 
on February 22, 1935, and was to be effective through June 15, 1937. 
In 1936 most of the Federal activities were centered in the Federal 
Tender Board, Kilgore, Tex., whose operations were supervised by 
the Petroleum Conservation Division, Department of the Interior; 
this Division succeeded the Petroleum Administrative Board on April 
], 1936. 

The monthly forecast reports of the Bureau of Mines, which, 
beginning July 1935, followed the allocation reports of the Federal 
Agency under the Petroleum Code, were issued throughout 1936 as 
economic guides for the State regulatory bodies and for the industry. 
As shown in the following table, actual production generally exceeded 
the Bureau's estimates; in the main this was because the industry 
did not reduce gasoline stocks as much as anticipated and because 
the increase in demand exceeded expectations. 

At the close of 1936 the Federal import taxes on crude petroleum 
and petroleum products were as follows: Gasoline, 2% cents per gal- 
lon; lubricating oils, 4 cents per gallon; crude oil and fuel oil, X cent 
per gallon; and wax, 1 cent per pound. Manufacturers' excise taxes 
were: Gasoline, 1 cent per gallon, and lubricating oil, 4 cents per 
gallon. The production and processing tax on crude petroleum was 
reduced from one-tenth to one twenty-fifth of a cent per barrel. The 
4-percent tax on pipe-line transportation charges remained in effect. 
Except for the reduction in the production and processing tax, no 
changes were made in these taxes 1n 1936. 
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State allowables and Bureau of Mines estimates of required produciion,! compared 


with actual production, 1985—36 
[Daily averages, in thousands of barrels of 42 gallons] 


Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. Sept. | Oct. | Nov 
1935 
Texas: 
State allowable !........ 1, 029 |1,048 |1, 053 |1, 046 |1, 064 |1,083 |1, 065 |1, 038 |1, 045 |1,044 |1, 085 
Buren of Mines esti- 
EE 1, 007 11,032 [1,929 |1, 021 |1, 033 |1, 059 |1,064 |1, 062 |1,0€0 |1,026 11, 028 
M production...... 1,031 (1,077 |1, 082 11, 056 |1, 067 |1, 090 |1,074 1, 1, 069 |1, 064 |1,094 
ahoma: 
State allowable 3........ 489 | 497 | 491 | 493 | 500 | 514 | 517 | 491 | 491 | 493 | 492 
Bureau of Mines esti- 
eet d EE 489 | 497 | 491 | 493 | 500 | 514 | 517 | 516 | 506 | 493 | 492 
Actual production...... 491 | 490 | 505 | 522| 523 | 518 | 530 | 495 | 498 | 515 | 511 
California: 
State allowable t........ 474 | 489 | 493 | 493 | 494 | 526 | 510 | 543 | 530 | 591 591 
pud of Mines esti- 
A ÓN 474 | 489 | 403 | 493 | 494 | 513 | 513 | 512 | 500 | 408 | 505 
«Actual production......| 500 | 499 | 498 | 473 | 495, 557 | 562 | 600 | 640 | 650 | 677 
ansas: 
State allowable 5........ 142 | 154 | 143 | 141 148 | 154 | 156 | 140 | 141 146 | 143 
Bureau of Mines esti- 
ED EE 137 139 140 141 148 154 156 155 152 146 143 
Actual production...... 137 149 156 152 153 154 187 149 152 154 146 
Louisiana: 
State allowable $.......- 108 | 114 | 115| 116| 120| 132| 140 | 139 | 143| 143| 149 
Bureau of Mines esti- 
DEER ee Seegen 100 | 110] 111 111 112 | 132 | 130| 130] 126| 1258 | 127 
Actual production...... 11 | 114 | 116 | 127 | 184] 137 | 139| 141 146 | 153 | 157 
New Mexico: 
State allowable ?........ 52 50 53 53 55 57 59 60 60 60 61 
Bureau of Mines esti- 
ol AA 50 40 49 50 52 55 54 54 51 51 52 
Actual production WEIN ONE 54 50 54 55 54 56 58 59 59 59 60 
Other States: 
Dureou of Mines esti- 
EE 203 210 216 218 222 224 228 226 218 215 217 
A etus) production...... 215 | 220| 218 | 220 | 234| 233 | 238 | 232| 240 | 249 | 238 
United States: == ¡== ee a ae ¡== a | == | | | == 
Bureau of Mines esti- 
Maté A A 2, 460 12, 526 |2, 520 |2, 527 |2, 561 |2,651 |2, 660 |2,655 |2, 613 |2, 554 |2, 564 
Actual production...... 2, 530 |2, 509 12,629 12,614 12,660 12, 745 12, 758 12, 736 |2, 804 |2, 844 12, &83 
1936 
Texas: 
State allowable ?_....... 1, 060 |1, 106 |1, 147 |1, 191 |1, 188 |1, 172 |1, 172 |1, 193 |1, 171 |1, 219 |1,170 
purean of Mines esti- 
M EU HER 1, 017 |1, 068 |1, 104 |1, 123 11, 133 [1,126 |1, 147 |1,155 |1, 124 |1,107 |1, 109 
Actual production...... 1, 066 1, 124 |1, 144 |1, 188 |1, 188 |1, 179 {1,159 ¡1,205 |1, 160 |1, 206 ¡1, 160 
ahoma: 
State allowable 3........ 481 484 | 506 | 525 | 538 | 525 | 526 | 576 | 563 | 560 | 558 
Bureau of Mines esti- 
EENEG en See 481 484 506 525 538 553 570 576 563 560 558 
Actual production...... 513 | 516 | 548 | 574 | 576| 563 | 547 | 586 | 581 589 | 581 
California: 
State allowable t........ 537 | 539 | 539 | 540 | 544 544 | 544 544 544 544 
esos of Mines esti- 
EE WE AT. 530 539 553 544 536 551 550 535 535 550 
¿Actua production...... 680 | 587 | 566 | 573 77 | 582 | 575 | 578 | 579 | 579 | 582 
State allowable 5........ 134 137 142 150 150 145 152 107 160 155 155 
Bureau of Mines esti- 
ma8te.................. 134 137 142 146 150 153 164 167 160 155 155 
Actual production. ..... 144 139 155 164 156 | 152 160 169 167 166 166 
Louisiana: 
State allowable 8........ 169 | 181 187 | 202 | 213| 217| 2235| 230, 25| 235| 238 
Bureau of Mines esti- 
E 133 141 151 161 171 176 187 189 186 189 199 
Actual production...... 180 | 190 | 205| 216 | 225, 221| 224| 227| 232; 233| 22% 
New Mexico: 
State allowable ?........ 02 64 69 71 75 73 74 78 80 82 84 
Bureau of Mines esti- 
mate -02-0 61 64 63 66 68 60 70 72 74 76 
Actual production...... 02 65 69 70 75 73 74 75 16 82 83 
Other States: 
Bureau of Mines esti- 
mate.................. 217 | 227 | 23| 228R | 224| 226| 220 | 230 | 224| 222| 223 
Actual production...... 220 | 211 235 | 231 227 | 238 | 231 227 | 237 | 235 | 233 
United Btates: w— SSS e a a a | a A ad Se 
Bureau of Mines esti- 
OD. (P. ANDRE eee es 2, 550 |2, 648 |2, 739 |2, 797 |2, 828 |2, 838 12, 017 |2, 937 |2, 864 |2, 842 |2, 870 
Actual production...... 2,865 !2, 832 |2, 922 '3,016 '3,024 !3, 006 12, 970 13,067 :3, 032 13, 090 13, 034 


1 The estimates of the Bureau of Mines start with July 1935, the data for the first 6 months of 1935 being the 
allocations of the Federal Agency under the Petroleum Code. 
è Corporation Commission of Kansas. 


? Railroad Commission of Texas. 


3 Corporation Commission of Oklahoma. 
d Central Committee of Califcrnia Oil Producers. 


153336—37—— —63 


* Department of Conservation, Louisiana. 


t Oil Conservation Commission of New Mexico. 
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CRUDE PETROLEUM 


Supply and demand.—The 10-percent increase in demand in 1936 
over the previous year was due primarily to the growth in domestic 
consumption, ec rg of motor fuel and heating oils. Data 
available for the first quarter of 1937 indicate further substantial 
increases in consumption, which will require a relatively greater 
increase in the new supply of crude oil if no further reduction in crude 
stocks occurs. 

The total supply of crude petroleum in 1936 was approximately 
1,157 million barrels—106 million barrels above the previous records 
set in 1929 and 1935. The domestic production of 1,099 million 
barrels was augmented by imports of 32 million barrels and by a 
withdrawal of 26 million barrels from crude stocks during the year. 
Compared with 1935 production increased by 102 million barrels, 
imports showed no appreciable change, and withdrawals from stocks 
were 4 million barrels greater. 

The total demand for crude petroleum in 1936 equaled the supply, 
since there was no increase in crude stocks. Exports decreased from 
over 51 million barrels in 1935 to about 50 million in 1936. Domestic 
demand reached a new record of 1,107 million barrels in 1936. Runs 
of crude oil to stills totaled 1,068 million barrels, 80 million more than 
the previous record in 1929. "Transfers of heavy crude to fuel-oil 
stocks, principally in California, increased to about 16 million barrels; 
and crude representing fuel consumed in production, pipe-line opera- 
tion, and losses amounted to 23 million barrels. 

The relations between the daily average production of crude petro- 
leum, the total number of oil wells completed, and the average price 
per barrel of a selected grade of Oklahoma crude petroleum from 1930 
to 1936 are shown in figure 68. 


Supply of and demand for crude petroleum, 1932-86 
[Thousands of barrels of 12 gallons] 


1933 
Producto: eos orae uos I EROS EC 905, 656 
ENEE i oc caede Goldie ees 31, 893 
Changes in stocks east of California and in 
Stocks of light crude in California........ b +15, 437 
Total demand....................... ; 922, 112 
Runs to siilla 2... 


LE na D DEE 
Transfers to fuel-oil stocks in California.... 
Consumed as fuel on producing properties '. 
Consumed as fuel in operation of pipe lines*. 
Other fuel and losses, etc.................. 


Total demand....................... 


1 Preliminary. 

? As reported to the Burcau of Mines. 

3 Includes shipments to Alaska, Hawaii, and Puerto Rico. 
* East of California. 
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FIGURE 68.—Daily average production of crude petroleum, total number of oil wells completed, and avera 
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The average value of crude petroleum at the wells increased from 
$0.97 per barrel in 1935 to $1.05 per barrel in 1936, according to a 
depend estimate. During the past 10 years this figure has ranged 
rom a high point of $1.30 per barrel in 1927 to a low of $0.65 in 1931. 
Taking the average for 1926 as 100, the Bureau of Labor Statistics 
price index for petroleum products was 50.5 in 1934, 51.3 in 1935, and 
57.3 in 1936. e index rose from 54.4 percent of the 1926 average for 
January 1936 to 58.0 percent for Desember 1936. 

The posted price of 36°-36.9° gravity crude in Oklahoma, generally 
accepted as & standard, advanced from $1 per barrel on January 1, 
1936, to $1.10 on January 9 and remained at that level throughout the 
year. 

Price changes during the year for selected grades of crude petroleum 
are shown in detail in the tables that follow, and certain longer-term 
changes by months from 1930-36 are shown in figure 69. 


e 


e - Long Beach 27-279' gravity 


DOLLARS PER BARREL 
CEDER SS 


1 ! t 
+ Okishoma-Kansas 308* 30.9" gravity 


1930 1931 1932 19233 ES 1935 1936 


FIGURE 69.—Posted prices of selected grades of crude petroleum, 1930-36, by months. 


Average monthly prices per barrel for selected grades of crude petroleum at wells in 1936 


Pennsylvania Pan 
handle, 
—L— oxis | (ds que | cur 
Lima, homa- arson | west 
Month Soni: Ohio Ilinois Kansas em | Texas cd Med 
Brad- 36°-36.9° , 
ford | Penn- inson 30.9% |27?-27.9?) 
syl Counties, 
vania 85?-35.9?) 
January.............. $2.39 | $2.11 | $1.22, $1.20 $1.07 $0.80 | $0.78 | $1.11 $0. 90 
February............. 2. 45 2. 17 1. 25 1. 23 L 10 . 83 . 78 1.14 .90 
March................ 2. 45 2.17 1. 25 1.23 L 10 .83 . 78 1.14 1.07 
Te WEE 2. 45 2. 17 1. 25 1. 23 1.10 .83 .78 1. 14 1. 10 
[3 EE 2. 45 2.17 1. 25 1. 23 1.10 . 83 . 78 1. 14 1. 10 
SD AAA 2. 45 2.17 1. 25 1.23 1. 10 .83 .78 1. 14 1. 10 
PUY EA 2. 45 2.17 1. 25 1.23 1.10 . 83 .48 1. 14 L 10 
August............... 2. 45 2. 17 1. 25 L 23 1. 10 83 . T8 l. 14 l. 10 
Beptember............ 2. 45 2.17 1. 22 1. 23 l. 10 .83 . 78 1.14 1. 10 
Octobet............... 2. 45 2.17 1.15 1. 23 1.10 . 83 . 78 1. 14 L 10 
November............ 2. 45 2. 17 1. 15 1. 23 L 10 . 83 . 78 l. 14 L 10 
DOP esee oii 2. 47 2. 19 1. 15 1. 23 l. 10 .83 . 78 L 14 L 10 
Average for year.| 2.45 2.17 1. 22 1. 23 1.10 .83 78 l. 14 1. 06 
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Posted price per barrel of petroleum at wells in 1936, by grades, with dates of change 


Pennsylvania Oklahoma- 
Grade Kansas 4 
LLL | Corning West- Illinois 
¡In South-| Gradein| ern | Lima. | 20d | Mid- 
Date Bradford : Buckeye shin | Prince- 
and Alle- west Pipe Ken: Ohio 3 ton land, A A 
gheny dis-| Pemnsyl- | Line Co 1| fucky Ind? | Mich. at vd ee 
tricts l vania .9 36.9 
pipe 
lines ! 
| ————— | | fe A 
Jan: LT area ee emer aes $2. 30 $2. 02 $1.32 | $1.13 | $1.15 $1.13 $1.22 | $0.96 $1.00 
Jülb Veins EEE AA ee ce toe le EE 1:29 7052-2 1:23 |: lznis 1. 06 1. 10 
Jün. 1f: l2:c23. ll testor A eiu iso cte 1.20 EE A wet mice. 
Jan. 13...20 Seen 2. 15 2.17 1.432: drea A WE GE reexecs cium 
Jün 14... E IIA A E E, EE y Sn A AO 
PO AAA A, AAA ASE MEA A A erus 
SIS ON A, AP AA A A AA VE 1:32 A ones 
Sept. 22: s E EE EE beer ca Es Tu E A m 
NOW A EE ER 1.28 EE E CP EEN 
Dece. WEE 2.57 2.32 | Pes vo ME Mo PEDE Re SER REM Hiper RUE 
2.45 2.17 1 42 1. 24 1. 22 1.23 1. 34 1. 06 1. 10 
1 
Pan- Gulf Coast 
handle, 7 
Tex. South- Van 
Date Saree West Hobbs, | Darst, died Tex., East 
Hutch Texas * | N. Mex.*| Tex | Miran- Ba Texus ? Tone ree 
t 4 S 30°- 
inson do? : i 
Counties 38.9° ° 30.9° ! 
(35°-35.9°)§ 
Jan 0 AAA $0. 71 $0. 75 $0.75 | $0.87 $0. 80 $0. 90 $1.00 $1.15 $1.04 
Jan. 9........... : . 85 . 85 .97 . 1. 02 1.15 1.30 1.14 
A A AAA ee rerai eS . 48 Br: EE oes EA PEE GE Moro 
NOW E EE, AAA PEA AAA GE E VE EE A AA E 
.83 . VR . 78 97 .88 1.02 1.15 1, 30 1.15 
California 1 
North o o 
Louisi- Smack- Creek, Sun- | Kettle- id- 
Date ana, 34°- ped e Wyo., ia ma GE way: Playa |Santa Fe 
34.9° ? ES o ES Hills jo ' | Sunset, | del Rev,| Springs, 
36.9" 10 38?- e 199- | 229-22.99| 33°-33.9° 
3&go | 27% | gës 
Jan EE $0.91 $0. 70 $1.00 | $1.20 | $1.08 $0. 90 $0. 66 $0. 84 $0. 95 
Jut. A | ees cn eL 1.10 1525 A E AS A ec eL 
Jan. 10: lcu SUB I A o alo A A A A sme RE 
As A ois gate HER cM EE 1.39 leccion Sr E AA A 
ADU Jg AAA O PAE IA MI A 1.10 41525 bae . 98 1. 20 
JUNC 52:5 teen AA AA eee ae 1.15 EE, et ee te EAN PO 
. 98 . 70 1. 10 1.19 1. 34 1. 06 73 .95 1.18 


1 The Tide-Water Pipe Co.. Ltd. 

2 The Joseph Seep Purchasing Agency. 
3 The Ohio Oil Co. 

‘The Pure Oil Co. 

3 The Texas Co. 

* Humble Oil & Refinipg Co. 


7 Magnolia Petroleum Co. 

$ Gulf Pipe Line Co. 

* Standard Oil Co. of Louisiana. 
10 Stanolind Oil & Gas Co. 

11 8tandard Oil Co. of California. 
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Runs to stills —A new record was set in 1936 for crude run to stills, 
with a total of 1,068 million barrels, an increase of 102 million over 
1935 and 80 million over the previous peak in 1929. Domestic crude 
runs contributed most of the increase in 1936, as foreign crude runs 
showed a gain of only 2 million barrels. 

The greatest gains in crude runs, by districts, were 33 million barrels 
in the Texas Gulf Coast, 18 million in the Indiana-Illinois, 15 million 
in the East Coast, and 12 million in California. The Texas Gulf Coast 
district showed the greatest relative gain, from 21 percent of the total 
in 1935 to 22 percent in 1936. "This district, together with Illinois- 
Indiana, exhibited the most consistent long-term expansion in volume 
of crude refined. In 1930, daily runs were the highest in September 
when the average was 3,029,000 barrels per day. 


Crude runs to stills, 1934-36, by districts 


1934 1935 1936 ! 
District 

E pee Percent Raum Percent Hou Percent 

barrels |9ftotel| barrels | Of total | barrels | of total 

East COGS nice a e e 171, 733 19. 2 170, 277 17.6 185, 479 17.4 
Appalschian. ee eee ee 35, 809 40 38, 454 4.0 665 3.6 
Indiana, Illinois, Kentucky, etc................. 118, 166 13.3 | 129,798 13.4 | 147,724 13.8 
Oklahoma, Kansas, and Missouri............... 95, 006 10.6 | 107,672 11.1 14, 667 10.7 
Texas TOA ias 61, 941 6.9 1, 694 6.4 67, 545 6.3 
exas Gulf Coast. ........ 222 LLL Lec lees. 179, 418 20. 0 i 20. 8 , 258 21.8 
Louisiana Gulf Coast.......................l..- 41, 341 4.6 43, 015 4.5 46, 441 4.4 
Arkansas and Louisiana Inland................. 18, 850 2.1 17, 416 1.8 23, 874 2.2 
Rocky Mountain... 16, 037 1.8 9, 009 2.0 , 738 20 
California... contas olg RU Luedend.cK ra 156, 335 17.5 177, 849 18. 4 189, 743 17.8 


mee | eens | mas | erm | eee 


1 Preliminary. 
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Distribution —Important production of crude petroleum is con- 
centrated in a relatively few States. Texas, California, and Oklahoma 
produced over 77 percent of the national total in 1936 and are credited 
with 81 percent of the proved reserves in an estimate, as of January 1, 
1937, by a special committee of the American Petroleum Institute. 
This geographic concentration of reserves combined with widespread 
consumption results in the interstate movement of & very large pro- 
portion of either crude oil or its products. 

Receipts of crude petroleum at refineries totaled 898 million barrels 
in 1934, 965 million in 1935, and 1,072 million in 1936. Intrastate 
receipts of domestic crude represented 56 percent of the total in 1936, 
while interstate receipts amounted to 41 percent and foreign receipts 
to 3 percent. 

Receipts of crude by methods of transportation in 1936 indicated 
that 71 percent of the total was delivered by pipe lines, 27 percent 
by boat, and 2 percent by tank car and truck. The accompanying 
table shows receipts by methods of transportation for the last 3 years. 


Receipts of crude petroleum at refineries, 1934-36, by methods of transportation 
{In millions of barrels of 42 gallons} 


1934 1935 1936 ! 
By boat: 
A Set te coUa ee Ate ei cT 42.5 55.4 . 68.7 
Eege WEE EE 154.6 164.9 181.9 
Forell A EE 35. 6 32. 2 32.3 
Total by AM O i e a 232.7 252.5 285.9 
Dy pipe lines: lii 
lutrastite oru od cuu scelere ii a e f eo ame ef, 433. 5 4656.2 516.8 
A e A O A A AO 205. 9 220.9 247.1 
Total by pipe Ines... 639. 4 687.1 763. 9 
By tank car and truck: 
ID Sa ed 18.4 15.7 14. 5 
Interstuli ua aooacd uada ecu Ren ceca mmu raiz E pO E 7.5 0.7 7.7 
Total by tank car and truck... | 25.9 | 25.4 22.2 
Total receipts....... ccce csse ecc ccce ooa aaan | 808. 0 | — 965.0 1,072.0 
! Preliminary. 


Beginning with 1934, statistics are available on receipts of crude 
petroleum at refineries by States of origin. This movement consti- 
tutes the principal factor in market demand. The largest refinery 
receipts of domestic crude in 1936, 401 million barrels, were from Texas; 
Oklahoma ranked second with 205 million barrels, followed by Califor- 
nia with 191 million, Louisiana witb 72 million, Kansas with 60 million, 
and New Mexico with 30 million. 

In considering the market demand for Texas crude oil, as indicated 
by receipts at refineries, the increase during the last 3 years has 
occurred in deliveries to local refineries, particularly in the Texas 
Gulf coast district. Intrastate deliveries increased from about 194 
million barrels in 1934 to 236 million in 1936, and deliveries to refin- 
eries in other States declined from 171 million barrels in 1934 to 166 
million in 1936. Receipts of Texas crude by refinery districts are 
indicated in the following table: 
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Receipts of Texas crude by refinery districts, 1934-86, in millions of barrels 


District 1934 1935 1936 
TOAS ft A Aro ENER 198. 6 203. 5 235.8 
A A A A O 32.0 27.1 29.3 
AA (MM IPIE PEE 119.8 116.9 118.6 
Kee EE 11.1 10.9 10.2 
POUNCE EE 8.1 8.4 7.5 
Total recelpiS. esca 304. 6 366. 8 401.4 
o EE EEGEN 20.2 23. 5 22.5 


Oklahoma crude is widely distributed. In 1936 about 27 percent of 
the shipments went to local refineries and 73 percent to refineries in 
other States. Shipments exceeded production because of large with- 
drawals from storage during the year. Receipts of Oklahoma crude 
by refinery districts are shown in the table below. 


Receipts of Oklahoma crude by refinery districts, 1934-36, in millions of barrels 


District 1934 1935 1936 
Oklahoma EENEG 50.4 53.2 55.1 
c ansas-Missouri-Inland Texss...............- ccce ee are eee 13.4 16.2 20.0 
Gulf (Texas and Lowisiana)............... eeepc eee eec 21.4 27.3 19.2 
lllinols-Indiana............ ee ccc cence cnc cc NNN 56.3 54.2 63.7 
Michigan- Western Ohio-Kentucky and Tennessee. ........... 13.3 15.2 22.2 
Appalachians AA Soe oe se ee ll a 12.2 12.8 13.9 
East Coasts sooocoool ee eee eee sate E 6.7 10.1 10.6 
Total recel BEEN 173.7 189. 0 204.7 
AM EP pcc TERR UNCOMMON 6.9 7.3 7.6 


Receipts of crude at refineries in California amounted to 159 million 
barrels in 1934, 180 million in 1935, and 191 million in 1936. Since 
no California crude was refined in other States, these figures represent 
total domestic receipts. Exports of crude amounted to 11 million 
barrels in 1934, 17 million in 1935, and 15 million in 1936. A consid- 
erable amount of heavy crude is used direct and transferred to fuel- 
oil stocks. These transfers amounted to over 8 million barrels in 
1934, 13 million in 1935, and about 16 million in 1936. 

Refinery receipts of Louisiana crude have increased from 31 million 
barrels in 1934 to almost 72 million in 1936. Deliveries to local re- 
fineries represented 34 percent of the total in 1936, and shipments 
to refineries in the Texas Gulf district amounted to about 45 percent 
of the total with most of the remainder going to East Coast district 
refineries. Receipts by refinery districts were as follows: 


Receipts of Louisiana crude by refinery districts, 1934-86, in millions of barrels 


District 


O A eee a es eae iau 24.3 
Teras GU EE 32.3 
East CONUS. EE 14.4 
AIL other Lou ceu A A seca RR eu EE E .6 


About 56 percent of the crude oil produced in Kansas was delivered 
to local refineries in 1936, and the major part of the shipments outside 
the State went to refineries in Indiana and Illinois. Receipts of 
Kansas crude by refinery districts were as follows: 
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Receipts of Kansas crude by refinery districts, 1934-36, in millions of barrels 


District | 1934 1935 1936 
ee iod.ucrckdtle a a EM os odds 28.3 32.0 34.6 
Edert 0 ca olas 12.7 18.0 22.0 
MAL OUNGE A A II geal a rer Era n 3.0 3.9 3.6 
Total receipts ccce LLL LL c ae ere 44.0 63.9 60. 2 


The major part of the crude produced in New Mexico is widely 
distributed to refineries in other States. Receipts at the Gulf Coast 
district refineries of Texas and Louisiana rose from 6 million barrels 
in 1934 to 12 million in 1936. Shipments to East Coast district 
refineries amounted to 6 million barrels in 1934 and 8 million in 1936. 
The Illinois-Indiana refineries received 2 million barrels in 1934 and 
6 million in 1936. Receipts for the last 3 years, by refinery districts, 
were as follows: 


Receipts of New Mexico crude, by refinery districts, 1934-86, in millions of barrels 


District ' 1034 1935 1936 
New MéeXlo0.. Sok Sie eS tr ds 11 1.2 1.4 
Texas Gulf and Louisiana. ......................... Ls l.l. 6.0 6.9 12.3 
East Costo EE EE 5.7 6.3 8.2 
Liinols-IndíiàD8...... 2. aoo aos us ec deed enert 1.7 5.7 6.3 
EU. A EE 2.8 1.4 1.9 
Total receipts. ee rn nee 17.3 20.5 30. 1 


Summary of crude-oil receipts and consumption at refineries in 1936 ! 
[Thousands of barrels of 42 gallons] 


Receipts at refineries 
Change 
Interstate in re- | crude | Fuel 
Intra- ——| For- prt stills | losses 
state | Oklar | ‘Texas | Other | Total | *'£? 

Arkansas.............- 6,827 occ ek 1, 460 2 1, 462 |....... — 189 8, 441 37 
California.............. 191: 25]. | oues A A A A —1,510 | 189,743 | 3,020 
TT AA . 0048 AMA EA 422 422-1. sas —10 , 067 13 
Georgia A A A AA 1, 616 | 2, 304 —328 4, 238 10 
Illinois................. 4,213 | 24.651 3, 720 7,658 | 36,029 |....... +405 39, 803 34 
Indians... ox lezmeesens 39, 084 6, 474 22, 034 67,592 |....... 4-456 67, 154 —18 
Kansas.............-.- 34,642 | 13, 134 dil 13, 637 |....... +211 48, 046 22 
Kentucky 3............ 5, 305 1,631 iiis 252 1,883 |....... — 53 7,277 54 
Louisiana §......-...-- 24, 342 1,255 | 30,392 5,257 | 36,904 | 1,875 | +771 61, 874 476 
Maryland APA A PA 7,695 2, 293 9,988 | 3, 996 —13 13, 937 60 
Massachusetts §........|-...--.--|-.------- 9, 281 598 9.879 | 4,426 | 4-326 13, 954 25 
Michigan.............. 4, 977 E WEE 4,928 |....... +59 9, 808 38 
Missouri... --------|---2----- 5, 257 475 1, 261 6,993 |....... —48 7,041 ]....... 
Montana.............. 2,000 EE E 1, 476 1, 476 |....... +71 4, 033 1 
New Jersey............|.-----.-- 4,875 | 39,556 | 14,096 | 58,527 | 5,055 | —797 64, 121 258 
New Mexico........--- 1:351. lac. BT loctecccer 287 |.2....- +10 1, 624 4 
New York............. 3, 690 2, 338 4, 709 825 7,872 | 5,017 | —262 16, 841 |....... 
A AA EP E 4,709 |......... 4,709 | 5, 017 +50 9,676 |....... 
| ee ee a ne 3, 690 2.398 BEEN 825 3,163 |....... —312 7, 165 |....... 
Ebene 2,476 | 23,839 1, 468 6,390 | 31,697 |....... +71 098 4 
WT 22.2. zelus 1, 873 8,133 |......... 419 8,552 |....... 9 10, 416 |....... 
EE 15, 706 1, 468 5,971 | 23,145 |....... 4-62 23, 682 4 
Oklahoma............. 55,065 |......... 2, 180 4,205 |....... —512 59, 580 202 
Pennsylvanla.......... 14, 644 7,721 55, 913 11, 746 75,380 | 8, 630 +790 97, 686 178 
"t EE, WE 5. 55,820 | 10,347 | 71,835 | 8,630 | +749 79, 553 163 
Kg 22:29 222x 14, 644 2, 053 93 1, 399 3. 545 |....... +41 18, 133 15 
RN EE 235,797 | 19,067 |......... 45,547 | 64,614 | 1,024 | +465 | 300, 803 167 
¡05 jocks ue 1 c AA A 383 2, 260 2, 643 |....... —81 2,724 |... s 
West Virginia.......... L 286 L353 WEE 310 1, 663 |....... —2 2.951 unción. 
Wyoming $............ I0: 253 A E, EE est Es Ee — 606 11, 290 69 

Total United 
States.......... 599, 988 | 149. 502 | 165, 588 | 124,607 | 439,697 |32,327 | —776 |1, 068, 134 | 4,654 
Daily average.... 1, 639 408 452 341 J. 201 88 —2 2, 918 12 

! Preliminary. . Includes Alabama. 
3 Includes Delaware, South Carolina, and Virginia. 3 Includes Rhode Island. 


3 Includes Tennessee. 6 Includes Nebraska and South Dakota. 
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The downward trend of stocks continued in 1936. The net decrease 
of 23.3 million barrels in the stocks of all oils in 1936 was due toa 
decline of 26.5 million in crude stocks. Natural-gasoline stocks in- 
creased 0.4 million barrels, and an increase of 2.8 million barrels is 
shown in the stocks of refined products. The stocks of all oils at 
the end of 1936 totaled 518.4 million barrels, or about 5 months’ supply 
at the rate of demand prevailing during the vear. 

Stocks of crude petroleum decreased from 314.6 million barrels at 
the beginning of 1936 to 288.2 million at the end of the vear. Pro- 
ducers’ stocks increased by about 0.5 million barrels, pipe-line and 
tank-farm stocks decreased by 24.6 million, and refinery stocks 
decreased bv 2.4 million. 

During the year stocks of domestic crude decreased 4.7 million 
barrels in California and 20.1 million east of California, while stocks 
of foreign crude declined by 1.6 million barrels. 

The most significant changes in crude stocks, on the basis of State 
origin, were decreases of 13.3 million barrels for Oklahoma crude, 9.0 
million for Texas crude, and 4.7 million for California crude, "and 
increases of 3.5 million for Louisiana crude and 2.0 million for New 
Mexico crude. The decreases represented liquidation of surplus and 
older stocks, and the increases were incident, in part, to increasinz 
production and demand. 

Increases in motor-fuel stocks included about 5.8 million barrels of 
finished gasoline, 0.4 million of natural gasoline, and of 0.5 million of 
unfinished gasoline. These increases were about in proportion to 
increased demand for motor fuel when measured in terms of davs 


supply. 
Stocks of crude petroleum, natural gasoline, and refined products at tke end of the 
year, 1932-36 
[Thousands of barrels of 42 gallons, except as otherwise indicated) 


1932 
Crude petroleum: 
nec TEN 61709 | 68.049 
Pipe line and tank farm........................- 270, 098 113280, 043 - 
a A SE 8, 013 | 
Total crude petroleum ‘._._..-..--.----------- 339.875 LS B a) S 
poe 
Natural gasoline... -2000000000000004 o am (ol sine} Les aos 
` x Sonor 
Refined products: | 26 48.205 | 
Gasoline — ee a awe e 345m] SOT] 5635 
EEN ert MM T 5, 033 6, SAS €. 398 7.915 & SS 
Gas oil and distillate fuel ole lar alo p mos, wel sm 
TEE | nece IAS] sees ol pm 
| aÁ i e 
Total gas oil and fuel ail. mal Y mo s97 | we eas 
IEn L LB MÀÀMÀ99 


im 


See footnotes at end of table. 
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Stocks of crude petroleum, natural gasoline, and refined products at the end of the 
year, 1982-86—Continued 


[Thousands of barrels of 42 gallons, except as otherwise indicated] 


Refined products— Continued. 


A A eose Kee 

M AE EEN thousands of pounds. . 

Coke................... thousands of short tons.. 

ADO dec ———— do.... 

Roasd Ol WEE 

Other finished products. ........................ 

Crude gasoline. ...............- e ce e e er eee - ) 43. 753 48, 300 5,014 6, 046 

Other unfinished olls........................--.- E 3 45, 046 40, 738 42, 074 
Total refined products ng. Era PE EHE ES: 


603,207 | 564,350 | 541,914 
592, 194 (503: 98 | 3 564, 152 | 3 541, 700 


1 Preliminary. 

3 Includes foreign crude held by importers. 

3 For comparison with succeeding hase 

* California heavy crude and fuel oil included under refined products as residual fuel oil. 
5 Includes pipe-line and bulk-terminal stocks. 

* Includes equivalents for wax, coke, and asphalt in barrels. 
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WELLS 


Drilling again gained materially, 25,166 completions (18 percent 
more than in 1935) being recorded in 1936. Data on the number of 
producing wells at the close of 1936 are not available, but indications 
are that the total will increase from 340,990 on January 1 to about 
350,000 on December 31, 1936. 

Of continued interest was the decrease in the ratio of failures. 
(See fig. 70.) Although the number of dry holes increased from 4,911 
in 1935 to 5,296 in 1936, the percentage of total completions declined 
from 23 percent in 1935 to 21 percent in 1936. "This ratio was the 
lowest in nearly 20 years. 


FIGURE 70.—Wells drilled, 1930-36, by months. 


Although drilling in 1936 declined 42 percent from 1935 in the East 
Texas field the field still continued to lead all others in total footage 
by a wide margin. There were actually more completions in the 
Bradford-Allegany field in 1936 than there were in East Texas, but 
723 of the Bradford-Allegany completions were water wells drilled 
under the five-spot program. The little known Loma Novio field of 
south Texas ranked third in completions. Other areas that were 
actively explored by the drill in 1936 were Young County, Tex.; Lea 
County, N. Mex.; and the Fitts and Rodessa fields. 


Wells drilled for oil and gas in the United States in 1936, by months 
| 


Wells Jan "Feb Mar.| Apr. | May | June | July | Aug. | Sept.| Oct.) Nov. 


Ol) izar ne 1, 236 1, 018, 1,308) 1,580) 1, 522| 1,612) 1,718| 1, 521| 1,583/1, 708| 1, 545 
208| 212| 209 


DEL EE 140| 109| 118 4l 1 
inr, ORE EE 406| 318} 413 


Total: 1936. ...|1, 782/1, 445| 1, 839 
1935 1, 464/1, 449| 1, 744 
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Oil and gas wells in 1985 


Producing oil wells Wells drilled ! 


P 
A verage mate 
Stato and district Approxi- produ ox und 
mate |tionpr| on Gas D Total | initial 
number, | well per ry d 
Dec.31 |day (bar- Bonne: 
re ion per 
well (bar- 
rels) 
Arkansng cc lll. 2, 680 11.1 40 2 73 115 207 
California? 12, 780 46.4 729 34 347 1, 110 907 
Colorado... ullus er yaezR 200 21.9 11 1 6 18 906 
lid id 14, 330 8 | hese 6 11 68 
Indiana: 
Southwestern.............- 1, 125 1.8 A 62 7 173 21 
Northeastern..............- 95 6 3 12 9 24 15 
Total Indiana. ..........- 1, 220 1.7 37 74 86 197 20 
KANSAS ol os e£smWOdse 19, 250 7.9 890 39 281 1, 210 950 
Kenutucky................-. el. 13, 800 1.0 167 16 70 253 41 
Louisiana: 
Gulf Const. occ 710 175.9 220 6 128 354 721 
Aotihern. aa anaaaeanMO 2, 690 9.9 124 98 121 343 1, 623 
Total Louisiuna.......... 3, 400 42.2 344 104 249 697 1,010 
A AA 1, 160 40. 4 322 103 168 593 560 
NU OTUANG oca is 1,650 8.3 131 17 38 186 99 
New Mexico... LL cl cc lle. 840 75.8 262 4 71 337 2. 331 
NOW York ult. oz ves 19, 600 .6 0) (3) (3) (3) 3) 
ao | 
Ohio: 
Central. Age ee socias 20. 000 4 256 216 170 642 15 
Nortliwestern.............. 32, 100 2 43 22 94 14 
Total Ohio............... 32, 100 3 299 245 192 736 15 
Okilnbomg n 0a00aananaaMnanMMM 54, 600 9.1 1,321 110 579 2,010 874 
Pennsylvania.................. 82, 050 A 3 1,956 361 345 3 2.062 31 
Texas: 
Gulf Const o. Li iL. 4, 220 44.9 56 311 1,171 427 
East Texas proper.......... 19, 520 27.7 4, 033 5 128 4, 166 41, 590 
West 'Texas..............-. 4,080 40.2 9 122 784 502 
Rest of State..............- 31, 290 8.6 2, 931 206 1, 977 5, 114 275 
Total Texas. ............. 59, 110 19.3 8, 421 276 2, 538 11, 235 937 
West Virginia. 22... 18, 710 .6 115 304 114 553 11 
Wyoming... eee ccc ees cesses 3, 380 11.1 58 6 28 02 674 
Other... ese eae se PISO sez eser ee oe 5 20 6 25 ld eld 
Total wells............... 340, 990 8.1 15, 108 1, 401 1,911 21, 420 780 


! From Oil and Gas Journal, except California. 

1 From American Petroleum Institute. 

3 New York included with Pennsylvania. 

* Based cn short gases generally ranging from 15 to 30 minutes. 
5 Mississippi, Missouri, Tennessee. and Utah. 

* Alabama, Mississippi, Missouri, Tennessee, and Utah. 
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Drilling activity in leading districts, 1935-36 


Com- Com- 
pletions pletions 
District State EE District State 
1935 | 1936 1935 | 1935 
Barton County.......... Kans. 29 159 || Pontotoc County........ Okla. 277 425 
Bradford-Allegany....... Pa.-N. Y. |1,650 | 2,702 || Reno County............ Kans. 156 169 
Caddo Parish............ La. 134 363 || Rice County. ............ do. 203 310 
Cass County............. Tex. 3 164 || Russell County.......... do. 177 263 
Cooke County........... do. 193 360 || Samfordyce.............. Tex. 104 73 
East Texas.............. do. 4, 150 | 2,425 || Saxet.................... do. 46 274 
GUNS oso ono ee a. 39 45 || Saxet Heights............ do. 2 226 
Glacier County.......... Mont. 113 126 || Seminole County........ Okla. 211 265 
Lea County............. N. Mex. 265 485 || Seven Sisters............ Tex. 45 333 
Loma Novio............. Tex. 201 464 || Tomball................. do. 108 e) 
Lopez.................... do 27 250 || Tepetate................- La A 40 
McLean County......... Ky. 24 180 || Ward County..........- Tex. 172 333 
Montcalm County....... Mich, 156 246 || Winkler County......... do. 105 401 
O'Hern........iloesscee Tex. 40 118 || Young County.......... do. 424 Lyy 
PRODUCTION 


In the first 7 or 8 months of 1936 the production of crude petroleum 
kept pace with the demand for gasoline, the total output showing a 
more or less steady increase during that period. "The daily average 
production in January 1936 was 2,865,000 barrels, in April the 
3,000,000-barrel mark was passed, and in August the daily average 
reached 3,067,000 barrels. In the closing months of the year the 
demand for gasoline declined, because of the usual seasonal in- 
fluences, but crude runs to stills showed little change in anticipation of 
an active fuel-oil demand. This situation, combined with the pressure 
of shut-in production to find a market, prevented the late-season 
decline in crude-oil production that was the characteristic trend prior 
to the last 2 or 3 years. Production accordingly continued to increase 
in the last quarter of the year, and the highest daily average output— 
3,150,000 barrels—was recorded in December. 
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Production increased in 1936 in all of the major districts except 
Lima-northeastern Indiana-Michigan. The Gulf coast district, 
comprising parts of both Texas and Louisiana, showed the largest 
percentage gain in output in 1936 of any of the districts. The pro- 
duction of Pennsylvania grade crude, which accounts for nearly 
three-fourths of the output in the Appalachian district, totaled 
27,072,000 barrels in 1936, an increase of 6 percent over 1935. 


MILLIONS OF BARRELS 


Texos 
California 
Oklohoma 
Louisiang 
Konsas 

New Mexico 
Pennsylvania 
Wyoming 
Michigon 
Arkansas 
Kentucky 
Montana 
Now York 
Illinois 

Ohio 

West Virginia 


All other 


FIGURE 71.—Production of crude petroleum, 1935-36, by States. 


Texas retained its rank as the leading producing State, although its 
share in the national total was slightly less than in 1935. Oklahoma’s 
share increased slightly from the low point of 1935, but California 
produced somewhat less than 20 percent of the total in 1936 compared 
with nearly 21 percent in 1935. The loss in percentage accounted for 
by the three leading States was more than compensated by gains in 
Louisiana and New Mexico. Louisiana, with a 59-percent gain in 
production in 1936, passed Kansas to take fourth place among the 
producing States. 

a The relative rank of the producing States is shown graphically in 
igure 71. 
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Percentage of crude petroleum produced by principal States, 1929—56 


8 
B 


pos A eege 29.5 32.4 30. 1 89. 8 44. 5 42.0 39. 4 
California..........................- 29. 0 25.3 22.2 22.7 19. 0 19. 2 20. 9 
Oklahoma...............-... ee eee ree 25.3 24.1 21.2 19. 5 20.1 19.9 18. 6 
Total, 3 8tates................. 83.8 81.8 82.5 82.0 83. 6 81.1 78. 9 
EE 4.3 4.7 4.4 4.4 4.6 5.1 5.5 

— —— M Oo 2.0 2. 6 2.6 2.8 2.8 3.6 5.0 

New Mezxico..................-..-..- .2 1.1 1.8 1.6 1.6 19 21 
IA e Ř.. .4 .4 .4 .9 .9 1.2 15 
Pennsylvania........................ 1.2 1.4 1.4 1.6 1.4 1.6 1.6 
Arkansas.............- ogous es Slee 2.5 22 1.7 1.5 13 1.1 1.1 
IU ...........Ã......-.---2..-. 6.6 5.8 5.2 5.2 3.8 4.4 A3 
EE 100.0 | 100.0 | 100.0 100.0 | 100.0 | 100.0 


Despite a decline in production in 1936, the east Texas field easily 
retained first place among the producing pools. Oklahoma City, 
Seminole, and Kettleman Hills retained second, third, and fourth 
places, respectively. The new entries into the list of the 10 leading 
fields in 1936 were Rodessa and Fitts, displacing Conroe and Pecos 
County (mostly Yates), Tex. 


Production of crude oil in leading fields in 1936, in barrels 


Field 

East Texas, TOR now gee xe E 168, 046 —8, 813 
Oklahoma City, Oki... acea reese CORE RERS CREE gie 55, 174 4-969 
Seminole, ORS erc 50, 987 +3, 200 
Kettleman Hills, Call. a deed EE a 29, 287 +1, 680 
Long B mer rH he ee a Oa eae at 24, 994 — 1, 560 
Rodesa, LA. VE 2, 130 +21, 765 
Midway-Sunset, Calit LLL lll ee lll LLL Ll eL ele 21, 482 +1, M2 
Fitts OKA PCT 19, 908 +13, 007 
Bradford-Allegany, Pa.-N. Y...................-- c cl cll eee ee ewe none 18, 546 +1, 74$ 
Santa Fe Springs, Cal lll ee ee ee eee eee 16, 460 -+301 
A 1 OF se v E EE 14, 909 —380 
Pecos County, Tor EA o el eis s A EE EE . 14,003 —2 409 
Man, Tex loo ea eo tee Cadet eck A E uiae d Red EE 13, 339 —92€ 
Huntington Beach, Calif........................... ccc Lc LL LL lel eee ee ee 13, 247 —1, 886 
Ventura Ave., HE ————---—-—--—-——Á— 12, 610 +1, 631 
BET 602, 394 4-72, 301 

Total, United State Lc llc cl lll llle lee c Lee eee 1, 096, 516 +101, 920 


1 OU and Gas Journal. 
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Petroleum produced in the United 


[Thousands of barrels 


Kentucky 


—— |————— | —L————— A A A A A 
——— fee 


a E 

"e a 
z| £ B| a 
Ce > > a 
$ B. ea S 
o Ep = DN E 
Z, a | 5 5 o 
om |[174072].......]..... 
@) | 218,969 32' 120 12 
(2) 113,135 30| 172 13 
(2) |215 164 331 180 15 
(2) |319,685 29 180 20 
(2) | 226, 028 39| 179 49 
() |227,376 au Gi 100 
6, 685, 23, 368 40 125 120 
4,004, 19, 125 47 128 143. 
3,231| 20,541 90 90 262 
2,658 18,118! 662 91 325 
2,1511 23,647| 1,783| 102 377 
2.075| 20,281] 5,023| 145 78 
o |316,489| 10,011| 119 690 
1,897| 19,591| 12,472| 544 303 
(1) |128,458| 16,125} 493 307 
1,585| 31,424| 17, 740| 2, 406 321 
1,273| 27,149| 16,363| 3,810 385 
1.032| 19,283| 16,249| 8,446 470 
942| 18,078| 16,792| 8,577 706 
913| 18,231] 19,545] 8120] 1,209 
,205| 19,379| 23,941| 10,020] 1,253 
1,279| 17,953| 21,561] 13,090] 1,903 
1.205| 14,743| 18,739] 13,615| 2,257 
1,321] 13,054| 21,142] 13,911| 2,642 
1,301] 13,258] 22,363] 16,196) 4,325 
1.207| 12,625| 21, 648] 14,1771 8,787 
1,120] 12,064} 21,014] 13,513] 13,984 
1, 163] 11,355] 20,480] 12,900| 24,382 
1,113! 11, 126] 18,877] 12,645] — 29, 649 
1,118} 10,437] 16,347| 11,578] 33, 428 
1,243] 10, 257| 14,788] 10,121] 33,099 
1, 212} 10,000 12,207| 9,095] 39,748 
1.160| 9,424! 10,859| 9.523, 44,855 
1,135! 9, 209] 10,633: 10,745| — 55,472 
1,054! $8,795| 9,916| 11,753] 73,011 
953! 8,248] 8,817, 9,796| 81,134 
874| 7,833 8,969| 12,129| 87,269 
uis| 7,917, 8,781) 11,567) — 97, 788 
939| 8,170! 8536|) 9,680| 99,775 
S88|  7,838| 7,825| oa 86,592 
SA 7,593] 7.744| 8,731. 90,952 
gon 7,733| 7,751. 8,379| 93,878 
ail 7,408| 7,995| 7,867] 97,532 
Sail 8.137, 7,730| 8,327] 101,183 
9060, 7,438| 7,400| 8,249| 103,377 
988| 7,418| 7,335| 7,822| 112,600 
1,0001 7.425. 6,781| 7,021| 138, 468 
1,250) 7,609, 7,085| 6,358] 262,876 
1,440] 7,486] 6,811| 5,920| 228, 933 
1,605} 8,097 7,212] 5,763| 232,492 
1,956} 8,961] 7,272 5,946. 224,673 
2,242} 9,528 7.503| 6,023| 231,196 
2, 603 9,9561 7,015] 5,661| 231,811 
3,377| 11,820| 6,743, 5,574| 292,534 
3,647| 12,803| 6,486| 5,071| 227,329 
3.363. 11,892| 5,327| 4,472| 188,830 
3,508| 12,412| 4.644| 3,876] 178,128 
3,181| 12,621| 4,235] 3,815| 172,010 
3,904. 14,478| 4,234] 4,095| 174,305 
4,236] 15,810| 4,082} 3,902| 207,832 


o 
T a S 
s E 2 S 
2 = S & 
o E = s 
LA -— bes Gë 
EE E EE EE EEN t 
Set fe nae EN n 
TO NEN AP IPP 
298 TRE EE RR 
317 33 ] L 
369 64 l 1; 
666 137 1 1 
824 698 1 5 
594| 2,335 1 1s 
516| 3,689; (0 40 
438) 4,386) (9 44 
361) 4, 68) (4) 114 
385 , 122 1 SI 
444| 3,731| (9 12 
390| 3,848| (4) 70 
317| 4,874| (9 75i 
E ua 179 
397| 7,481 4) 2 
484] 9,186!....... 32 
501| 11,339|....... 4,251 
376, 10, 964 1811 * 12, 014 
323; 7,674| 4,397|*21.718 
332| 5,128! 24, 252 2, 110 
380 3, 283; 33, 686 1, 501 
311| 2,296! 30, XQ8 1, 261, 
240) 2,160| 33, 143 1l, 12 
227| 1.695| 31, 317 1,279 
206 970| 25, 602 1, 583 
189 956, 23, B94 2, 375 
223; 1,336] 21, 920 3, 104 
208 876} 19, 042 2, 824 
197 769| 17,714 8, 738 
121 7601 15,777| 36,536 
143 878| 13, 366] 45, 451 
121 972; 11,960] 33. G48 
111 945| 10, 774| 39,005 
108| 1,158| 10, 043| 36,456 
7] 1,087] 9,383; 31,756 
86| 1,043] 8,707] 28, 250 
445 935) 8,081] 28,835 
1, 226 $29| 7,563, 38,357 
2, 708 SOS| 7,700, 41, 49s, 
2, 831 852) 6,994| 41,069 
2,774) 1,052| 6,462) 38, 596 
2, 358 981} 6,319 2,813 
1, 656 9941 85,736; 41, Gin 
1, 545 840; §, 039] 37,01% 
1, 136 06) 4,673) 34, MS 
919 7371 4,244|. 41,976 
1, 139 83S] 4,479, 46, 482 
1, 560 Zeil 4, 322. 54, 843 


15,010 
20, Gs 
24, 94 
21, 64 
32, 413 
AN, Ni 
TU, 3 
QU, AS 
104, réi 
lis, Ast 
Lat un 
131. 52 
144.04 
1^5, vie 
2 217 4. Kal 
257, RN 
wi NTF 
So 057 


a a e sl e a SSS NM SSS SS SS SE a 


0.5 5.2 


LL 


- 1793, 404,7 908, 648,571, SCH 392, 370 4, 418, S 414 32, 199/121, 760.121, 064 3 504, 049 4, 189, 491 
2.2 0. 2 Ee 


Gi 24 


TN 


! Includes Alaska 1912-33; Arkansas 1920; Michigan 1900-19; Mississippi 1933-35; Missouri 1889-1911, 
1913-16, 1919-23, 1932-35; New Mexico 1913, 1919-23; Tennessee 1916-35; Utah 1907-11, 1920, 1924-35. 

? New York included with Pennsylvania. 

3 Includes Tennessee 1883-1907. 


* Less than 500 barrels. 


(See Mineral Resources, 1910, pt. 2, pp. 684-685.) 
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States, 1859-1985, by States 
of 42 gallons] 


Total 


Value at wells 


d Year 
8 os S 
B B g 3 s > E "e e 
¿1318 3 3|/8|i 2 | £38 |# 
a S E b g E 2 S53 |58 
^d P» = o o aa "s 3 eng > 
o E z z |e | 4d isd Ei E < 
Soden el eG ail eee. see sae Soak otis A [ean 74,072| 215, 781/$2. 91| 1859-75. 
A E o T A ecd A A E 9, 133 22, 953, 2. 52| 1576. 
ren A pee re AO SI A DET 13, 350 31, 759) 2. 38| 1877. 
MCN CN MIN EE Mer rovc PRODI DISCERE Vise 15, 397 18, 045| 1. 17! 1878. 
BE A PE E E GE EN, mee 19, 914 17,211 . 56! 1879. 
EE DEE MA D tbe a Ad Me 26, 235 24,601} . 94! 1880. 
Setar aetna m eec A A erat A eee 27, 661 25, 448} .92| INS]. 
MEN E A AS E uv. pre n 30, 350 23,631! . 78| 1552. 
E E E E E A E 23, 450 25, 790| 1. 10! 1833, 
E A A PS eem A AA centu 24, 215 20, 5961 . 85! 1854. 
A A PR A Sl tee dace eek EEA E 21,859 19, 198|] .83| 1555. 
OS ASA CA AR AS, A DEE 28, 065 19, 996| .71| 1850. 
PUES qp Rope Met A A PEN E 25, 283 18, 877| .67| 1887. 
PULMO PN" aureo MEME E UN Rc] deccm ec e 27,012 17,948! .65| 1888. 
VETERES NOSE. nene o Mode seats E (9) 35, 164 26, 963| .77| 1889 
EE, A E E aestus eure e (9 45, 824 35,365| .77| 1890 
A O O HE E ges. OI 54, 203 30,5271 .56| 1841 
O A A E, ES PA OS (9 50, 515 25,907| .51| 1892 
A BEE VE, VE O A e cata [ne atas (9 48, 431 28,950; .60| 1893 
(9 EE MERE ODOREM Sep (9 49, 344 35,522| .72| 1894 
(4) x E [ae ER E! RCM arca (4) 52. 892 57, 632| 1. 09| 1895 
(9 A beide A qoaa, | ace pae (1) 60, 960 58, 519| . 96| 1896 
1 A A A A cape e (9 60, 476 40,874| .68| 1897 
ema site E eeler aveces tt 55, 364 44,193) .80| 1808 
desa AA A A A A (4) $7, 071 64, 604| 1. 13; 1899 
0 Glo (9 GE D A 2 63, 621 75, 989} 1.19) 1900 
10 Ol 3 IA PEA EE 2 69, 359 66, 417| .96| 1901. 
37 6} (95 SE LUES eme ke esse sie ] 88, 167 71,179| .80, 1902 
139 9 5) EE A E 3| 100,461 94,694| .94| 1903 
1, 307 12 3 2; DO EE E C escam 3 117, 081 101,175} .86| 1904 
(5) 8 5) E sacos E 3| 134,717 84,157) .62, 1905 
(0) 7 3) BOI ON EE LCR 3| 128,494 92. 445| .73| 1906 
43, 524 9| (C 5,000. o E WE 4| 166,005) 120,107) .72| 1907 
45, 799 18 à 5, 789| RECON A Pe 15| 178,527| 129,079} .72| 1908 
47, 859 20; (? 0 UNE, rca wick eue 6| 183,171 128,329] .70| 1909 
52, 029 115 $ 6, 841|.......]. ..... |.....-- 4| 209,557, 127,900| .61| 1910 
56, 069 187 5) 10; 721]. la weite 8 220, 449 134, 045 61| 1911 
51,427| 1,572| (3) A A A 4| 222,935; 104,213 74| 1912 
63, 579| 2,407| (3) 12,499] (9 O A secs 11 248, 446 237, 121 95! 1913 
73, 632| 3,560| (3) 14,3091. A coches onn 8| 265,763) 214,125) .8l¡ 1914 
97,915] 4,246| (4) 18.1921. A A dE 14 281, 104 179, 463 64; 1915 
107, 072 ; (5) 15, 248|....... E 5 2.2-- 9 300, 767 330, 900| 1. 10| 1916 
107,508| 8,978| (3) 11, 392|....... 100|....... 22, 335,316}  522,635| 1. 56| 1917 
103, 347| 12, 596 Ge 16,043|.......|  69|....... 16| $55,928}  703,944| 1.98, 1918 
86, 911| 13, 172 5) 17, 188 3 |  90|...... 7| 378,367| 760,266. 2.01| 1919 
106, 206] 16, 831|....... 35,714| (9 310 5 27| 412,929, 1, 360, 745| 3. 07| 1920 
114, 634} 19, 333|.. ..... 27, 103 ) 1, 509} 10,473; 24)  472,153| 814, 745} 1.73) 1921 
149, 571] 26, 715|....... 35, 376] (5) 2, 449| 12,712) 23 557, 531 895, 111| 1. 61| 1922 
160, 929| 44,785|......- 24,919} (3) 2, 782; 36,610] 26) 732,407, 978, 430] 1.34, 1923 
173, 538| 39, 498}.......| 21, 124 98} 2,815) 46,028} 23| 713,940, 1, 022, 683| 1.43) 1924 
176, 768| 29, 173 4| 20,272| 1,060) 4,091, 77,398) 36| 763,743, 1,284, 960| 1. 68| 1925 
179, 195| 25, 776 94| 23, 201| 1, 7,727, 58,332| 51| 770,874] 1,447, 760! 1.88! 1926 
277,775| 21, 307 439| 22, 818| 1, 226) 5,058| 40,005) 67|  901,129| 1,172, 830. 1. 30; 1927 
249, 857| 21, 461 594| 21,847 943| 4,015| 32,096) 52| 901, 474 1, 054, SSO; 1. 17; 1028 
255, 004| 19, 314| 4,528! 20, 554| 1,830] 3, 980| 24, 917| 26] 1, 007, 323 L 280, 417| 1. 27| 192 
216, 486| 17, 868| 3,911| 23, 272| 10,189| 3, 349| 19,702} 28| 898,011, 1,070, 200) 1. 19| 1930 
180, 574| 14, 834| 3,789| 21, 804| 15,227| 2,830. 14,791] 13) 851,081! 550,630) .65, 1931 


180. 107| 12, 556| 10, 603| 32, 869| 16, 864, 3, 603| 11, 182| 51|  908,065| 904.825 1.00| 1934. 
de ) 


— — | — | — —— | —M—— ll | — 


63, 879, 658) 401, 043/* 54, "e 596, 136/? 96, 157/54, 185/418, 991| 733/17, 595, 040/21, 377, 249| 1. 21 'Total. 
22.0 2.3 0.3 3.4 0.6| 0.3 2. 4j.... 100. 0|..........|...-- Percent of total. 


5 Included under “Other.” 

* Oklahoma included with Kansas In 1905 and 1906. 

? Early production in New York included with Pennsylvania. 

$ Figures represent 1925-35 production only. Earlier years included under ''Other." 
* Figures represent 1924-35 production only. Earlier years included under “Other.” 
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Arkansas.—Arkansas was one of the few States in which drilling 
declined in 1936; only 24 oil wells were brought in in 1936 compared 
with 40 in 1935. The downward trend in production, which began 
in 1925, continued in 1936. The output for the year was 10,419,000 
barrels compared with 11,008,000 barrels in 1935. 

Exploratory results were generally negative, discoveries being 
limited to one small, shallow field called Troy in Nevada County; a 
small, fairly deep field (4,200 feet) in Miller County; and a deep dis- 
covery at Snow Hill, Ouachita County, in what is generally called the 
Permian lime. The Snow Hill discovery looked promising when first 
D but producers subsequent to the discovery proved both small 
and erratic. 


Production of crude petroleum in Arkansas, 1926-85, by districts 
(Thousands of barrels of 42 gallons) 


Brad- | Cham- El Mount | Smack-| Ste- 
Year ley |pagnolle| Dorado Irma |Lisbon| Miller Holy | over |phens Urbana] Total 

1026 PEE 62 Leescht 2, 763 | 2,125 |.......l........ 52,063 | 607 |....... 58, 332 
1097... los2ccl (1) 112, 433 714 1 1,054 |.......]....-..- 35, 201 499 |....... 40, (OU 
1028... Lions 31 3, 522 2, 456 536 566 IL: lll 24, 569 416 Leed 32. 005 
¡Us AA 24 2, 651 1, 987 409 492 |....... (2) 118, 991 363 |....... 24, 917 
e EE 19 1, 486 1, 424 380 399 |....... 34 | 15, 405 319 236 19, 702 
I.K EE 5 944 1, 186 266 288 |....... 4 | 11,504 272 322 14.791 
1032... 4:.--]-22-2-- 623 1, 182 234 | 143 |.......|...-.... 9, 510 213 146 12, 051 
y RERUM. FERNER 488 1, 231 204 95 100.1... 2: 8, 882 127 499 1, 

DEKO osse est 486 991 300 364 |........ 7,916 210 826 11, 182 
1935... noe ete suet 872 862 391 | | 66 | 444 |........ 212 493 11, 008 

1 Champegnolle included with El Dorado. 2 Mount Holly included with Smackover. 


California.—Voluntary proration, which broke down in California 
in the summer of 1935, was restored early in 1936; nevertheless, the 
State output rose from 207,832,000 barrels in 1935 to 214,773,000 
in 1936. Under the curtailment program for 1936, a uniform allowable 
of 540,000 barrels daily was established in February. This was 
approximately the actual demand at that time, but increases in de- 
mand, seasonal and otherwise, were such as to permit an actual pro- 
du well over the allowable, plus a substantial withdrawal from 
Stocks. 

Although the number of oil wells brought in increased from 729 in 
1935 to 792 in 1936, the total initial declined from 660,980 barrels to 
374,002 barrels. This decrease reflected principally the declines in 
pressure in the Kettleman Hills and Mountain View fields. 

No sensational gains in output were made in any of the fields in 
1936. Kettleman Hills, Ventura Avenue, and Dominguez gained 
materially, Santa Fe Springs more than held its own, but Long Beach 
declined. 

New discoveries were more in evidence in 1936 than for several 

ears. Five new fields were discovered— Greeley in Kern County, 
Padre Canyon in Ventura County, Santa Maria Extension in Santa 
Barbara County, Ten Section in Kern County, and Wilmington in 
Los Angeles County. Of these, the first two appeared the most 

romising as the year closed. Both were seismograph discoveries, 
indicating the increasing reliance being placed in geophysics in 
maintaining reserves. 
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Production of crude petroleum in California, 1982-36, by districts 
[Thousands of barrels of 42 gallons] 
District 1932 ! 1933 1 1934 1 1935 1 1936 ! 
San Joaquin Valley: 
ENT A A A (3) 2, 861 2, 916 3, 629 4, 648 
CORNING G i cones Soto eet» eei e 3, 650 4, 349 6, 525 7, 249 6, 067 
1 95 U0) AAN A EQUI IMA rep (4) 979 2, 023 
WS seh EE 4, 537 4, 478 3, 338 3, 216 3, 104 
WMV A AA 1, 601 1, 656 1, 313 1, 848 2, 903 
A E eee acs EEA 3, 387 3, 162 3, 624 4, 518 5, 163 
Kettleman Huis... 0000an 21, 960 21, 639 21, 391 27, 607 29, 287 
Lost Hils do 3 3, 330 339 1, 442 1, 762 1, 347 
McKittrick A A 652 621 1, 076 1, 304 TTI 
Midway-S8unset.............-- LL LLL ee ween 17, 929 17, 512 19, 651 20, 240 21, 482 
Mount An EE 2, 980 8, 348 5, 540 6, 747 
Mountain view... 228 2, 581 9, 229 9, 713 
Round Mountain. .................... eee eee 186 1, 151 2, 327 3, 955 
OUNCE eet A O E 1,116 1, 103 1, 005 153 321 
Total San Joaquin Valley..................... 61, 070 61,114 69, 361 89, 691 97, 627 
Coastal District: 
9 30171 eege EE 8 194 522 571 
Elwoód EE 5, 442 4,914 4, 100 4, 560 4, 479 
RICOH. lota ee exe ElcaDeEss EE 628 679 538 670 754 
Santa Deorbarg cle eL ll cl el. 156 233 559 1, 144 504 
Santa Marin... -.. cl LL Lc eee le c ell 1, 081 1, 233 1, 749 1, 531 1, 668 
Santa Miguelito.............. 2. L2 Lc Ll lll. 252 390 296 580 
Ventura Aeenug. c ccce eere serere o 12, 333 12, 561 9, 865 10, 979 12, 610 
Dl NA ek IR A O 1,322 1, 231 1, 449 1, 1, 735 
Total Coastal -2-000222 21, 217 21, 270 18, 722 21, 211 22, 901 
Los Angeles Basin: 
Bres Code rr 3, 018 2, 938 3, 720 3, 612 2, 961 
DOV OG EE 3, 716 3, 684 4,112 E , 944 
AER PAPAS A 6, 824 6, 628 , 650 7,916 9, 712 
Huntington Beach. ..................-.... LL... 8, 016 12, 974 15, 006 15, 133 13, 247 
ée WEE 4, 869 4, 055 3, 304 4,471 4, 547 
Long Beach. .llli2llo-c eligo cow e Et 27, 436 24, 305 788 26, 563 24, 994 
Montebello occecocióón Dacia ici Im oq exE 2, 163 1, 931 1, 963 2, 287 3, 205 
Piaya el oos ded acci. eve A 5,911 4, 004 3, 116 5, 696 4, 644 
Richheld AAA Ee 2, 264 2, 416 2, 856 2, 804 2, 443 
TROSOCTANIS eelere, 1, 126 1, 069 1, 032 993 804 
Santa Fe SprillS-....-ocioocaaccoc eege 538 18, 229 14, 602 16, 159 16, 460 
A eee eee 4, 522 3, 143 2, 715 3, 381 3, 403 
page Volo EE EE 2, 281 2, 331 2, 498 2, 498 2, 860 
AAA ES A ET T 1, 157 1, 829 1, 740 871 961 
Total Los Angeles Basin......................- 95, 841 89, 626 86, 222 96, 930 94, 245 
Total Calitoruig 22 eee 178, 128 172, 010 174, 305 207, 832 214, 773 


1 American Petroleum Institute. 

2 Central Committee of California Oil Producers. 
3 Lost Hills includes Belridge. 

4 Included under ‘‘Other.”’ 


Colorado.—The production record for Colorado in 1936 was similar 
to that in 1935, in that the total for the State increased, largely because 
of a gain in the Iles field. The total output rose from 1,560,000 bar- 


rels in 1935 to 1,674,000 in 1936. 
&bout 70 percent. 


Of the total, Iles accounted for 


What has been characterized as the most important discovery in 
Colorado since Moffat in 1923 was the finding of oil in the Tertiary 
(Eocene) on the Powder Wash structure in the northwestern corner 


of the State. "This was the first 


Tertiary oil found in the Rocky 


Mountain district. The Gramps field in Archuleta County, discovered 
in 1935, was considerably extended, but market conditions prevented 


commercial production. 
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Production of crude petroleum in Colorado, 1926-35, by districts 
(Thousands of barrels of 42 gallons] 


Fort 
Boul Flor- Grease- Tow 
Year der SE uo. wood Iles Moffat | Rangely Creek Total 
ION Lecco ce aue 2 148 1, 222 |........ 2, 708 
MIT oem Pe ELSE ER 3) 3 291 1, 260 |.......- 2, 831 
POS eee ees a E d 3 430 1,030 |........ 2, 714 
1929 oooclr ze 3 3 344 82A |........ 2, 358 
AA ee : 2 200 485 (1) 1, 656 
A EEEE RE A 1 3 135 355 173 1, 545 
1932. A 1 3111 290 108 1, 136 
OSG A eee oe oes 1) 391 226 56 919 
1934s is —— € d 3 83 186 37 1, 139 
Lee 1 372 145 22 1, 560 


1 Includes Wellington. 

2 Included with Rangely. 

3 Includes Canon City. 

* Includes Boulder and Walden. 

$ Includes Berthoud, Boulder, and Walden. 

* Includes Berthoud, Boulder, Greasewood, and Walden. 


Illinois.—lllinois figured more prominently in the oil industry in 
1936 than at any time since it was the third dere producer, about 
. 90 years ago. The greater interest resulted principally from the active 
leasing campaign of the major companies in the southern half of the 
State, secondarily from increased activity in drilling and the use of 
secondary-recovery methods in the older fields. One new field, Bar- 
telso, was discovered. 'The production rose from 4,322,000 barrels in 
1935 to 4,445,000 in 1936, the increase nearly compensating for the 
decline in 1935. 

Indiana.—Although most of the drilling in Indiana in 1936 was for 
gas, the number of oil wells brought in rose from 37 in 1935 to 45 in 
1936. Production, which had declined in 1935, rose from 777,000 
barrels to 798,000 in 1936. 

Kansas.—Production in Kansas reached a new high in 1936 with 
a total output of 58,329,000 barrels, an increase of about 3,500,000 
barrels in comparison with the 1935 total. Field work also increased, 
and 1,214 oil wells were completed in 1936 compared with 890 in 
1935. Although the ratio of dry holes continued to be above the 
national average, the percentage of failures in wildcat operations was 
remarkably low, and numerous discoveries were made. The number 
of new fields found in 1936 may be placed anywhere between about 
35 and 70, depending on how they are eventually connected with older 
areas. The exploratory work extended over most of the State, even 
in the old stripper area in eastern Kansas, but most of the new dis- 
coveries were in Ellis, Rice, and Russell Counties. Of considerable 
geological interest was the discovery of flush production in the Viola 
lime in Reno County. 

The Burrton pool continued to lead in production in 1936, with 
substantial gains in the prolific Silica pool of Rice and Barton Counties 
and in the Oxford pool of Sumner County. 
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Production of crude petroleum in Kansas in 1986, by districts and months ! 
(Thousands of barrels of 42 gallons] 


District Jan. | Feb | Mar. | Apr. May|June| July| Aug.| Sept.| Oct.| Nov. | Dec.| 1936 | 1935 
Butler 
Eldorado........... 306| 268} 305) 294| 306} 296| 298| 296, 284| 286| 281] 288| 3,508) 3,020 
Other. ............. 218| 201 230} 217| 208} 206! 237| 239 222, 233 218| 227) 2,656) 2, 792 
Ellis: venus 15 16 29 47 43 38; 68 91 89 98 100; 124 758 167 
Ellsworth 
Lorraine............ 221; 238| 247) 240| 222| 197, 203| 206| 182} 185| 176; 162| 2,479) 1,704 
Other.............. 49 47 49 46 47 39 46 47 43 44 40 535 
Greenwood. .......... 313| 275 335| 328| 345| 332, 303| 353 840| 349 327, 341| 4,001| 4,089 
arvey: 
Hollow-Nikkel..... 146| 125 139| 137| 127, 115| 119| 124 112) 114 111| 111] 1,480} 2,845 
Other. ............. 2 6 11 13 16 19 112 1 
McPherson: 
Graber............. 10 8 11 15 24 18 42 57 55 61 C2 81 442 191 
Ritz-Canton........ 227, 186 215| 204| 203| 185| 203) 196 182; 178 172| 195| 2, 346| 2, 974 
Voshell............. 105 94 102 98 98 85 90 93 87 82 1, 104| 1,670 
nent PEPEE o 64 45 52 61 52 45 49 52 46 43 38 45 572 7 
eno 
Burrton............ 308| 362| 429} 467| 459| 354| 447! 528|  482| 450| 425| 438| 5.24R| 7,439 
= epee E 34 32 41 52 55 50 69 17 78 82 76| H 737 145 
ce 
4 AAA 310} 278| 318| 302| 292| 293, 204| 309| 276| 274| 264! 279| 3,489| 4, 934 
Hauschlldoscocacun locos esca lies Roo 39| 34| 54 59| 60 65| 85; 200 
Raymond.......... 76| 76 98| 102) 117| 104| 96} 105 93} 88 86} OU 1,132) 1,013 
UW 147| 150 286| 326| 307| 359! 421 401) 365 364| 451| 3,786) (1 
aruer EE 151| 127| 164) 191j 204| 211| 234| 263| 261) 208| 254| 298| 2,624| 2,122 
ussell: 
Fairport............ 88| 73 85 8| 84| 78| 81; 71 71} 71 69| 72| 927, 1,025 
Gorham-East Gor- 
2j a 110| 121 142| 138| 126| 117, 140| 156 159| 167 184| 202| 1, 762] 1,040 
Russell. West Rus- 
8ell............... 79; 102: 107| 103! 70| 65! 88| 92 83| 99! 103| 009, 1,090! 1,090 
Bullivan............ 51] 65 88| 95) 110) 76| 77| $86 71 80 83| 110| 992! (2) 
Trapp-North Trapp.|.....|.....]......|.....]-.- M AER 28| 40 68} 83 89} 96) 394|...... 
Other... scsi cece 96; 109| 159] 187; 182| 176; 159; 175) 160) 176; 164) 166; 1,909) 991 
andas IECIT RONDE T 208| 187| 198; 222, 188| 169| 147| 144| 138) 139| 111] 151) 2,002| 2,973 
umner 
Oxford. ............ 297| 254 256| 216) 165| 158} 132| 121 108 94 82 98| 1,981; 1,024 
Wellington......... 40 36 42 53 51 38 55 64 69 71 78 80 677 144 
Other. ............. 57 44 50 46 45 44 46 50 50 50 44 47 573 909 
Other................ 536! 480 571; 610) 600] 604! 631, 640 645| 678 649| 728| 7,372) 6, 450 


1 Oll] & Gas Journal. 
3 Included in “Other.” 


Kentucky.—Production continued to increase in Kentucky in 1936, 
following a material gain in drilling. Most of the successful comple- 
tions were in the new Livermore pool of McLean County, which 

ielded nearly a million barrels in 1936 compared with a few thousand 

arrels in 1935. This gain offset natural declines in the older pools, 
and the State total rose to 5,628,000 barrels from 5,258,000 in 1935. 
Although field work continued to center in the western counties, the 
old eastern area was the scene of considerable repressuring. 

Louisiana.—As already indicated, Louisiana followed her substantial 
increase in output in 1935 with an even larger gain in 1936. Most of 
the increase in 1936 was made at Rodessa, but the coastal area con- 
tinued its rapid rise in importance. 

Activities in the Rodessa field overshadowed all other developments 
in northern Louisiana in 1936. The number of oil wells completed in 
the field rose from 31 in 1935 to 285 in 1936 and the production from 
1,353,000 barrels in 1935 to 19,039,000 in 1936. ‘The output in the 
older fields was generally lower in 1936 than in 1935, even though 
several important finds were made at Sligo and other places in the 
Glen Rose and the deeper Travis Peak formations. 

153336—37— 65 
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Production from the coastal district of Louisiana established & new 
record in 1936, the total of 52,877,000 barrels being nearly 30 percent 
higher than the previous record of 1935. Most of the fields increased 
their production over 1935, the gains in the Caillou Island, New 
Iberia, Black Bayou, and Sulphur fields being notable. Production at 
Iowa declined, but the field was the leading producer in the district 
in 1936, as in 1933, 1934, and 1935. 

Development in the coastal fields in 1936 was characterized by 
SE drilling, a number of 10,000-foot wells being completed. The 
exploratory work resulted in the discovery of five new fields—Charen- 
ton, Cankton, Valentine, South Jennings, and Bayou Mallet—and 
extensions or new sands in at least a dozen of the older pools. 


Production of crude petroleum in Louisiana, 1926-85, by districts 
[Thousands of barrels of 42 gallons] 


District 1926 | 1927 | 1928 | 1929 | 1930 | 1931 | 1982 | 1033 | 1934 1935 
Gulf coast: 
Anse la Butte............ 17 17 16 14 9 12 11 (1) (1) (t) 
Bayou Bouillon..........]|.......]....... 205 72 78 1 Go A PA cR, PN SE 
Black Bayou.............].-...-.].......].-.---. (1) 177 477 353 292 422 564 
EE RE ITA A rese tt tr E ue d E PO 1, 026 6, 355 
Caillou Island. ...........|.......].-.....].-.....]--....- uec rapere. nno: 362 | 1,748 | 3, 288 
Cameron Meadows. ...-.-|...-...]-------|-------]--.----|..----- (1) (1) (1) 419 1, 036 
A A A EE, EE AO locke cue 104 146 100 321 276 
DSETOW EE scho: o evt [occu A EEN EE, A ec () 253 
Edgerly.................. 207 467 358 245 161 109 e3 50 RO 
English Bavon.. eus EE PA A VE DEE PA A A ldem wann 113 
EE EE E A A E A EE qvo We OS J, 492 
GUC y dan soe ooo access tas, A sce cae EEN E SE 195 165 110 82 
Hackberry...............|..-..-.. 42 | 1,149 | 1,783 | 1,213 | 1,399 | 2,149 | 1.938 | 1,911 2. 580 
(nA: EE A AA PAE A EA, WE 489 | 3,396 | 5, 3 7.353 
Jennings................. 342 299 250 515 495 169 832 GRG 
LÉI a EE, EE PA eee DEE, AA A RE MA A 35 
Lake Barre. ..............].......|..-..-.]--.-... 46 388 | 1,021 | 2,722 | 3, 021 
Lake Washington........|..- LO A. A A PA 39 152 154 
Leesvilla-— RA AAA AI A, A A 154 273 359 
kort, A 1,343 | 2,038 | 1,445 | 1,369 | 1,131 | 1,906 089 938 
A AAA A A EE 577 956 
KOBDOES. EE, A A A SE, A dE A GE 
Borrento ll 289 110 30 53 13 15 
Starks EE DEE 282 186 170 206 260 289 328 
APA A (!) 890 | 1,374 | 1,362 567 822 910 
Sweet Lake.............. 1) 77 661 93 193 459 27 335 
VINOD EE 2,215 | 1,786 | 1,569 | 1,484 | 1,768 | 1,940 | 1,514 | 1, 302 
White Castle.............].......].......|----... () 200 192 
Otler.... e eee a ES 16 62 35 146 129 97 56 93 
Total Gulf coast........ 4,140 | 5,050 | 7,053 | 7,454 | 8,610 | 9, 560 [11,616 |15, 306 |23, 704 
Northern: 
Bellevue................. 788 472 3 255 KE DESERTUM See 
Cadd6. nica cda 4, 749 | 5,789 | 4,798 |3 4,589 | 4,120 | 3,054 | 2, 486 | 2, 248 
so EE O A AA E A A AA DE 
Cotton Valley............ 2,914 | 1,968 | 1,731 | 1,040 880 509 353 307 
De Soto.................. 321 541 483 276 247 192 469 411 
Elm Grove............... 222 222 185 178 172 149 109 107 
Haynesville.............. 3, 328 | 2,600 | 2,150 | 1, 806 | 1,743 | 1,902 | 1, 534 | 1,402 
GN EE E, A A EE 308 189 99 74 
Homer... e cedere 2,033 | 1,785 | 1,548 | 1,405 | 1,278 | 1,083 | 1,021 991 
Pleasant HII... sess RE (5 1 11 85 | (9 
Red River (Bull Bayou, 
Crichton).............. 1,037 | 1,070 | 1,109 987 R38 713 257 190 
HOdleseR aieo E, E A Es xau tet nude poses EAS [x Scc tatit 
Sarepta. AA EE, AA curro (3) 7888 | 7259 | 7119 | 4242 
Dram, is 3, 669 | 3,321 | 2,487 | 2,155 | 1,976 | 1, 448 | 1, 208 883 
Zwolle................... Mp. UE EN 5409 | 1,801 | 2,538 | 2, 451 | 3, 007 
Total northern......... 19,061 |17, 768 |14, 794 |13, 100 |14, 662 |12, 244 |10, 191 | 9, 862 
Total Louisiana.............. 23, 201 |22, 818 |21, 847 |20, 554 |23, 272 |21, 804 |21, 807 |25, 168 |32., 869 | 50, 330 
! Included under “Other”. § Zwolle includes Pleasant Hill. 
2 Includes Little Bayou. * Sarepta includes Carterville and Pleasant Hill. 
3 Caddo includes Carterville and Sarepta. 7 Includes Carterville. 


* Converse includes Pleasant Hill and Sarepta. 
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Michigan.—Production in Michigan in 1936 suffered its first setback 
in 5 years, the total output for the year being 11,828,000 barrels, or 
nearly 4,000,000 barrels less than in 1935. This decrease resulted 
mainly from rapid declines in the Porter and Crystal fields. Further- 
more, the total initial of the 338 oil wells completed in 1936 was hardly 
more than a third of the total initial of the 322 oil wells completed in 
1935. 

Wild-catting was fairly successful, and severa] new fields and exten- 
sions were found. Of these, the Buckeye field of Gladwin County 
seemed the most promising ; in fact, by February 1937 it was the chief 
factor in reversing the trend in the State output, which had been 
generally downward throughout 1936. 


Production of crude petroleum in Michigan, 1926-35, by districts 
(Thousands of barrels of 42 gallons] 


Mount |Muske- Sagi- West | Yost- 
Crystal pieasant| gon | Porter! naw Other 


Vernon! grancb| Jasper 


! Muskegon included with Saginaw. 
2 Mount Pleasant included with Saginaw. 
3 Department of Conservation, Michigan. 


Mississippi.—No commercial production is credited to Mississippi 
in 1936, as the several oil wells on the edge of the Jackson field were 
reported as shut down. Field work was confined to gas wells, several 
of which were completed by the State on its own land. 

Missouri.—Production in Missouri continued to be restricted to 
about 25,000 barrels annually, most or all of which was marketed as 
fuel oil. Drilling in recent years has resulted in about a dozen pro- 
ducers annually; these have had an average initial production of about 
5 barrels. 

Montana.—Development work was active in Montana in 1936, and 
166 oil wells were completed compared with 131 in 1935. Production 
continued the upward trend that began with the discovery of the Cut 
Bank field, the output rising to 5,588,000 barrels, compared with 
4,603,000 in 1935. 

The most interesting development in Montana in 1936 was the dis- 
covery of oil in deep zones on the Baker-Glendive structure, although, 
froin the standpoint of production in 1936 and the immediate future, 
the extensions made in the Cut Bank field were more important. 'The 
Mosser dome near Billings was proved for oil and gas in 1936. Acid 
treatment of wells expanded and was generally successful in 1936; in 
fact, the increases in production in older fields like Kevin-Sunburst was 
due almost entirely to this practice. 
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Production of crude petroleum in Montana, 1926-85, by districts 
(Thousands of barrels of 42 gallons] 


Cat Cut Dry Elk Kevin- | Lake | Pon- 
Year Border | Creek | Bank | Creek | Basin |Sunburst| Basin | dera | Other | Total 
1098 EE EE I-015- EA KEE 19 6, 630 B3 PP AA 71,7% 
VE ERA EN rg D NNI 17| 424 PE nnn DAMM 038 
1028 WEE occas 1 613 AA tege, 20 3, 189 43 150-1: 4, 013 
1920 EE, MA 1497 |........|].-..--.- 19 2, 378 29 1,057 |.... 3, aN) 
1930.............. 120 418 |........ 15 16 1, 998 23 20 3, 319 
¡AAA 178 359 A 164 16 1, 557 25 525 6 2, NX) 
1912... mo senasa 113 311 |........ 195 11 1, 337 18 36 2, 457 
1033...:::.2:222- 51 238 125 3 1, 237 18 308 27 2,23 
kr DEE 70 236 1, 204 (2) 16 1, 628 16 363 70 3, iB 
IUD lioe 40 311 321 (2) 11 1,371 (3) 441 108 603 


! Includes small amounts from Bannatyne and Devils Basin. 
2 Included with “Other.” 


New Mezxico.—A new record for production in New Mexico was 
established in 1936—27,185,000 barrels, compared with 20,483,000 in 
1935—although production at Hobbs, the leading field, continued to 
decline. The material gain in output is traceable to ‘developments 
in the Eunice and Monument fields, where most of the drilling was 
done. Drilling on the edges of the two fields virtually proved them 
to be parts of a structure probably surpassing in size that at Hobbs. 
Cour elds were discovered during the year; all but one were in Lea 

ounty. 


Production of crude petroleum in New Mexico, 1926-35, by districts 
(Thousands of barrels of 42 gallons] 


Rattle- 
Year Artesia | Hobbs | Hogback Lea snake ! Total 
ENEE leede ot tei i LL UM aia 1,0186 usais 221 22 427 1, 668 
DR to do 2 PA, 223 2 39 382 1, 226 
IK EE 410 Eeer 169 3 09 205 943 
1929- EE 323 Q) 120 4899 488 1, 530 
IU nn See ce e ea 261 6, 525 159 | 2,782 462 10, 189 
ETN AA A A 426 12, 788 176 4 1, 490 347 15.227 
Ve 480 10, 237 133 4 1, 345 200 12, AN 
yos A PHP 596 11, 543 77 8 1, 609 291 14, 116 
TS NN A A eta 898 12, 628 76 § 2, 962 300 16, S 
ae R a Eq E 867 11, 276 69 $7,970 301 20, 153 


1 Includes Bloomfield and Table Mesa in 1926; Hospah and Table Mesa in 1929; Table Mesa in 1930-32; 
and Aztec and Table Mesa in 1933-35. 

2 Maljamar only. 

3 Included with Lea. 

4 Includes Hobbs, Jal, Maljamar, and other pools in Lea County. 

3 Includes Jal, Maljamar, and other pools in Lea and Eddy Counties. 


New York.—The upward trend of production in New York was con- 
tinued in 1936. The total output for the year was 4,663,000 barrels, 
compared with 4,236,000 barrels in 1935. The increase resulted from 
expanded activities under the water-flooding program in response to 
higher prices. 

Ohio.—Production continued to decline in Ohio in 1936 coincidental 
with the failure to find any new fields of importance and the compara- 
tive absence of secondary-recovery projects. The total output in 
1936 was 3,847,000 barrels compared with 4,082,000 barrels in 1935. 
In 1936 oil wells completed totaled 343 and the initial 7,060 barrels; 
m Ger 299 oil wells were brought in with a total initial of 4,523 

arrels 
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Oklahoma.—Production in Oklahoma in 1936 totaled 206,809,000 
barrels. This was about 21,500,000 barrels above the output in 1935 
and the largest annual total recorded since 1930. 

Drilling, which had increased materially in 1935, showed an even 
larger gain in 1936. There were 1,790 oil wells completed in the 
State in 1936, or about a third more than in 1935. The large number 
of dry holes drilled during the year, 649, attests the intensive efforts 
to find new reserves. The most active area in drilling was Pontotoc 
County, in which the Fitts pool is located. Other leading counties in 
field activity were Osage, Seminole, and Oklahoma. 

Both Oklahoma City and Seminole, supposedly on the down grade 
as producers, registered small increases in output in 1936 over 1935. 
Production at Oklahoma City was sustained largely by the develop- 
ment of the Capitol extension, and at Seminole by drilling inside loca- 
tions and by reworking old wells. The largest increase in production 
in any field was at Fitts, which yielded about 20,000,000 barrels in 
1936 compared with 7,000,000 in 1935. Other notable gains in output 
were recorded in the South Burbank, Keokuk Falls, Olympic, and 
Edmond pools. 

Although numerous discoveries were made in Oklahoma in 1936, 
most of them were extensions laterally or vertically in old fields. 
Many of the discovery wells had surprisingly large initials but com- 
paratively small drainage areas. Listed as important were the dis- 
covery of Wilcox-sand production in the Moore pool, substantial 
production in the Hunton lime at Fitts, and the extension of the 
Olympic field. Attempts to find deep Ordovician pools had little 
success. 
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Pennsylvania.—Total production in Pennsylvania in 1936 was 
17,070,000 barrels, compared with 15,810,000 in 1935. Although 
most of the increase was recorded in the water-flood areas of the 
Bradford field, which yield nearly half the State output the other 
districts (Kane-Butler and Southwest) showed surprisingly large 
gains in production. This was due primarily to the successful appli- 
cation of secondary methods, although deeper drilling in the Oriskany 
in Washington County is reported to have been quite fruitful. 

Tennessee.—Although production in Tennessee continued to be 
virtually pice A &t 10,000 to 20,000 barrels annually, the higher 
prices for crude renewed interest in drilling, and several of the old 
areas were being explored for deeper production at the close of 1936. 

Texas.—Production in Texas in 1936 rose to a new record of 427,- 
280,000 barrels—about 9 percent higher than in 1935. As in 1934 
and 1935, all the gain was outside of the East Texas field; in fact, all 
the other major districts gained in 1936. 

The State is so large and production so scattered that it is cus- 
tomary to discuss developments in Texas by districts. No two of the 
half dozen or more agencies dealing in production statistics divide 
Texas into the same districts. This suggests the possibility of a 
joint conference in the interests of uniformity; but, pending such 
action, the Bureau's districts will remain essentially as follows: 
Pandhandle, including counties north of a line drawn from the southern 
boundary of Collin County to the southern boundary of Deaf Smith 
County; West Texas, including all counties south of the Panhandle 
and west of a line drawn southward between counties from the east 
boundary of Childress County to the east boundary of Maverick 
County; North Texas, including counties east of the line just de- 
scribed, west of Fannin, Hunt, and Van Zandt Counties, and north 
of & line drawn from the south boundary of Runnels County to the 
south boundary of Kaufman County; East Texas, for which the inside 
border counties are Fannin, Hunt, Van Zandt, Henderson, Anderson, 
Houston, Trinity, Polk, Tyler, Jasper, and Newton; South Texas, 
including Dimmit, LaSalle, McMullen, Live Oak, Webb, Duval, Jim 
Wells, Zapata, Jim Hogg, Brooks, Starr, and Hidalgo Counties; and 
Central and Gulf districts, separated by a line dividing Bee and San 
Patricio Counties on the southwest, Colorado from Wharton and San 
Jacinto from Liberty, with Montgomery included in the Gulf. The 
only change made in these districts in Gë past year was the transfer 
of Zavalla and Frio Counties from the South (formerly Southwest) 
Texas district to Central Texas. 

Although production in the Panhandle increased slightly 1n 1936, 
the district passed a relatively quiet year. No new oil fields were 
discovered; and, except for one dry hole carried beyond 8,000 feet, 
wildcatting was at a low ebb. The production for the year was 
22,471,000 barrels compared with 21,369,000 in 1935. The number 
of oil wells completed declined from 585 in 1935 to 466 in 1936. 

Production in the west Texas district continued to increase parallel 
with the growth in general interest in the area. Production increased 
from 55,417,000 barrels in 1935 to 61,901,000 in 1936, while the num- 
ber of oil wells completed more than doubled, rising from 653 in 1935 
to 1,369 in 1936. 

Production at Yates (the leading field of the district) declined, but 
material gains were made in Ward County and in the Cowden, Sayre 
and Goldsmith fields. The latter, particularly, proved to be large. 
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About six or eight new fields were discovered in the west Texas 
district in 1936, and several new counties produced for the first time. 
The district was enlarged considerably, particularly on the north, 
although extensions in the older fields probably had more influence 
on production. Among the new discoveries, the following seemed to 
be the most important: Bennett, Yoakum County; Henderson, 
Wilkler County; and Seminole, Gaines County. 

Apparently both production and drilling in the north Texas district 
were stimulated by higher prices and showed small gains over 1935. 
New discoveries were few, as the area has been explored carefully for 
surface indications and as considerable territory has been condemned 
by tests to the granite. Most of the fields suffered a natural decline 
in output, increases in Jones, Cooke, and Jack Counties being out- 
standing. The most important discoveries for 1936 appeared to be a 
pool near Bryson, Jack County, and the Anderson-Kerr (Bruhlmeyer) 
pool near Gainesville in Cooke County. 

Production and bottom-hole pressures in the east Texas field proper 
continued to decline in 1936, but neither caused great concern, as 
the output is still severely prorated and as bottom-hole pressures 
generally decrease as the oil 1s withdrawn. The output for the year 
was 168,046,000 barrels from producing wells ranging in number froth 
19,520 on January 1 to nearly 22,000 at the close of 1936. Bottom- 
hole pressure at the end of the year was 1,168 pounds, or only 25 
pounds below the pressure on January 1. Drilling in the east Texas 
field in 1936 was virtually confined to inside locations, the number of 
oil wells brought in declining from 4,033 in 1935 to 2,335 in 1936. 
The average size of the new completions continued to decline, the 
average in 1936 being 1,150 barrels daily initial compared with an 
average of 1,590 barrels in 1935. 

Although completely overshadowed by the east Texas field, the 
Van field continued in the select circle of pools that produce more 
than 10,000,000 barrels annually. Its output fell from about 14,- 
000,000 barrels in 1935 to about 13,000,000 in 1936, but the decline 
was due entirely to reduced allowables. 

The Rodessa field was known to extend into Texas in 1935, but 
development did not get under way until 1936. Production from 
about 160 wells in 1936 was 3,091,000 barrels, compared with only 
12,000 barrels in 1935. Apparently most of the field will be in Texas 
eventually. 

Another active field was Cayuga, where about 60 oil wells were 
completed in 1936. A second deep test to the Trinity was drilled at 
Cayuga in 1936—it was a distillate producer at 7,570 feet. 

The district remained a popular section for wildcatting, and with 
reason, as several important discoveries were made. Most important 
of these were the Talco field of Titus and Franklin Counties and the 
Sulphur Bluff field of Hopkins County. These are fault-line pools 
in the Lower Cretaceous. Several other discoveries were made, but 
they were distillate producers. 

The number of oil wells completed in the South Texas district, 
formerly called Southwest Texas, in 1936 was about 1,400, or double 
the number completed in 1935. Most of the dnlling was confined 
to inside locations in the Loma Novio, Lopez, and Seven Sisters 
fields. Increased production in those fields outweighed declines in 
the older fields, and the total output of the district accordingly rose 
from about 13,000,000 barrels in 1935 to about 19,000,000 in 1936. 
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. Wildcatting was not quite as extensive or as successful in 1936 as 
in 1935, the half dozen or more new productive spots appearing to be 
of little importance as the year dosed: 

Comparisons for the Central Texas district are hard to draw, as no 
two sets of data cover exactly the same fields; however, apparently 
the “fault-line” or Edwards lime area passed another relatively 
gunt year in 1936, with production virtually unchanged and with 
ew discoveries. The only new fields brought in were Zoboroski 
in Guadalupe County and Pearsall in Frio County. 

The success that has attended exploratory work in the Texas Gulf 
Coast district in recent years was evidenced in production, which 
continued to establish new records in almost every month of 1936. 
The total output for 1936 was 86,283,000 barrels, compared with 
64,914,000 in 1935. 

Conroe, the leading producing field of the district, again dropped 
in output, undoubtedly reflecting adjustments in allowables rather 
than inability to produce to the 1935 level. Important gains in 
Producton were scored in the Saxet, Greta, Anahuac, and Plymouth 

elds. 

Approximately 25 new discoveries were made in the district in 1936, 
most, perhaps all, as the result of geophysical prospecting. Among 
the new fields with the most promise were Amelia, Jefferson County; 
Flour Bluff, Nueces County; and Heyser, Calhoun County. 


Production of crude petroleum in Texas, 1926-35, by districts 
[Thousands of barrels of 42 gallons) 


District 1928 | 1927 | 1928 | 1929 | 1930 | 1931 | 1932 | 1933 | 1034 | 1935 
Gulf coast: 
RT AAA peres. AA II OA A A EE, A DEREN 358 
o PP AS A MA RO AA MPA E OS, E 446 404 
Barbers Hill............... (3) (2) (3) 4,552| 7,441) 7,651| 7,320| 8,082| 6,820| 6,765 
Batson...................-- 456 462 550 444 418 330 268 208 246 588 
Big Creek.................. 520| 1,243 811| 1,496) 1,390 858 425 413 305 362 
Blue Ridge...............- 486] 1,210] 2,205) 1,194, 644)  378| Am 205;  299| 335 
Boling..................... 1, 175 753 814 580 378 269 188 126 200 182 
BUICK EE A ME, A VE scu as EE 105 272 75 72 
AO EE, E, EE A AA, ism 553 356 334 266 361 
Cleveland. =~ oe. ees ooa O E E, Ee, E GEN comes at 1 1 228 
¡Ns uu esr EA E A GE uendere 2, 630} 21, 215) 17, 761} 15, 276 
Damon Mound... 1 224  282|  Á219| (3) 113} 193 
Dayton... es (1) (1) (1) 214 406 202 100 55 74 62 
RT a AAA IA A PAR A A A A AA (1) 280 
Esperson.......... E, WEE pneu Premi O) 819 712 509 481 452 395 
Fannelte: A AA (1) 292 350 180 151 146 195 237 
Goose Creek. . ............. 2 3, 501] 1 3, 102) 22,726; 2,154| Leon 1,460| 1,232| 1,163| 1,203| 1,069 
A O A PR A E AA EA A 1,195| 3,936| 4,769 
Hankamer.................|----.--|..-..-.]-.----- (1) 546 798 691 7 378 
ci AN A II MEA LEO E EMO MA AA AP 689 
High Island................ 60 96 163 449 331 255| 1,547] 2,534) 2,747) 2,513 
da 7,058| 5,685| 4,055| 3,376| 3,128| 2,264| 1,891] 1,946| 3,453| 2,311 
Humble.................... 1,568| 1,485| 1,242| 2,990| 5,859| 3,022| 2,144| 1,722| 1,188| 1,230 
LT 2 ono ce AA A cas tee SA AA MS ETEA 96 118 
A UNES 146 153 120 41 29 28 26 2 21 
Liv NOU A O O A AE A A O A A 435 744| 1,057 
Lost ATA AA IEA EE 99 209 96 127 84 H P 
MIO eg, e isch asses reset uel ita a 160 586| 1,020| 2,407 
Markham..... ............ 51 109 112 133 98 218 516 351 9 459 
Moss Bluff.................]------.] A E IMs (!) 154 (D. dualis uuo 
LKA EE, EA A A AA EA e cas (1) 70 133 705 
QS AA IN 207 395 491 193 110 187 6 16 13 
O'CODnDOE: EE, A PR A PO DEEG A, EE 1) 112 511 
Orange...................-. 8,458} 1,803| 1,415| 1,006 190 618 451 312 289 
Orchard.................... 75 44 44 495 496 413 457 238 
Eiros Junction............ 948| 2,954| 3,899| 5,160| 8,847| 2,831| 1,763| 1,524| 1,196) 1,093 
Ort. LDAVECR Ceo cos AI PU O E De AN, D A deae 


Bee footnotes at end of table. 
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Production of crude petroleum in Teras, 1926-35, by districts—Continued 
[Thousands of barrels of 42 gallons] 


District 19260 | 1927 | 1928 | 1929 | 1930 | 1981 
Gulf coast— Continued. 
Port Neche8...........-...|....-..].-.....]------- 242 672 503 
Raccoon Bend.............|....... 1 98| 2,084) 3,893, 2,704 
A E, A (1) 1, 990} 11,485| 9,274 
re AMIANTO AA EA A oo AA OA A these 
Baratoga................... 482 413 843 333 360 
A AA IAS PL E SA WEE (1) 152 
Sourlake................... 2, 1,593| 1,185 046 675 
South Liberty ............- 992} 1,084; 1,398] 2,137) 1,503 604 
Spindletop................- 13, 441] 20, 751| 14, 150| 10,037, 6,176| 3,301 
Sugarland..................|..--...|-----.- 8, 4, 274| 4,216 
q AA AAA A GE PA cs 808 
Tomball AA A PRE AA A A MS PA 
West Columbia............ 3,197| 3,291| 2,800 298| 1,827| 1,310 
EES 301 917 695 93 
Total Gulf coast........ 41, 135| 47, 004| 39, 636| 49, 652) 61, 066) 48, 032 
East Texas 
East Texas proper 4__......|-...-.-|...-.--]--.----]-..-.--|--.---- 109, 561,121, 449) 204, 954/181, 540 176, 8:9 
Boggy fent MORE URN GE 15 831| 1,120| 1,133 6 
Canin. Hill... oe oozele secos O A E, A o ECT O EA peeked 
LE Au" em MR A nasce een are TN emn pube EE 
BY A EN EE NI arcu HS 144 Mech Me 17, 201 HA 14, 621 14, 062 
Other: .-...-------- Lope Ee 36) (9) (8) 101 56 
Total east Texas....... 36 *15| *331| 1,365| 8, 572/125, 846/139, 084 Sp Me 197, 031/192, 723 
P Texas: 
Darst AA O leet EA 243| 11,552; 8, 196 
AAA CU A ES PA A PS sace 
AA PR EA AA AA A E A, AA 
ÄER AA A 7,699| 6,169] ? 5, 443| 4,948| 3,692 964 
Lytton Springs...........- 1, 783 784 846 489 378 
Oxia A 20, 494] 12,417] 8,353| 5,969| 4,621] 3,201 
A E A METRE, A EE 1,730| 2, 360 
Rockdale-Chapman........ 535 508 337 251| 1,906| 1,305 
Salt Flat (Bruner). ........|.......].-....- (*) 13, 286| 7,305) 4,372 
Somerset-Medina. ......... 701 767 738 659 566 576 
ther... ee eee §2 672 «75 47 12 19 
Total central Texas. ...| 31, 354/620, 717/915, 702| 26, 003| 31, 873| 23,371 
North Texas 19............... , 932| 54, 806| 49, 459| 52, 046| 44, 301; 29, 811 
Panhandle !!,................ 25, 551| 40, 253| 25, 286| 30, 632| 31, 777| 21, 851 
South Texas 12___............ 4,150} 3,056; 3,276| 3,850| 4,138| 5,002 
West Texas 
Re EE ESA AA E censor WEEK AA ees 
Big Lake 10,937) 8,986| 6,753| 6,460| 7,050| 9,444 
Chalk-Roberts %_.......... 1,372| 2,437| 5,736| 15, 633| 11,999| 10, 413 
Crane-Upton............... 2, 204| 30, 607| 25, 520| 16, 852| 14, 451] 8,524 
Crockett County 14........ 237 516 796 073 693 550 
Ector EE MES IE IS 3, 168| 2,597 
AAA IA A (1) 418 532 270 
Hendricks. ................]....... 3, 641| 62, 045| 50, 179| 26, 404| 15, 510 
Loving County............ SNC Parse EN A A 663| 1,237 
Ward County... AA [Sene ue [stc 453 931| 1,152 
West Yates 15... 2c. Ls | LLL |-- LLL]. LL. 461| 1,380 502 
Y G65 CURE (1) 5, 329| 22, 429| 41, 905| 41, 338| 28, 226 
Idee 8 22 252 294 112 99 
Total west Texas....... 14, 758| 51, 538/123, 5401133, 328/108, 730| 78, 524 
Total Texas.................. 166, 916/217, 389/257, 320,296, 876/290, 457332, 437|312, 478,402, roc 516. 392, 666 


1 Included under “Other.” 

? Barbers Hill included with Goose Creek. 

¿West Columbia includes Damon Mound and Nash. 

‘Joiner, Kilgore, Lathrop, and other pools in Cherokee, Gregg, Rusk, Smith, and Upshur Counties. 

5 Includes Long Lake. 

¢ “Other” in east Texas included under “Other” in central Texas. 

! Salt Flat included with Luli ng: 

' Includes other fields in Falls, Freestone, Limestone, and Navarro Counties. 

* Includes Tuleta. 

10 Includes the districts in and between Wilbarger, Wichita, Clay, Montague, and Cooke Counties on 
he north and Runnels, Coleman, Brown, and Comanche Counties on the south. 

tl Carson, Gray, Hutchinson, Moore, Potter, and Wheeler Counties. 

11 Includes fields in Duval, Hidalgo, Jim Hogg, Jim Wells, Starr, Webb, and Zapata Counties. 

13 Includes Westbrook and other fields in Howard and Mitchell Counties. 

4 Includes World. 

UU Includes Taylor-Link, 
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Utah.—No developments of importance were recorded in Utah in 
1936, and the production remained virtually unchanged from that of 
1935 at 12,000 barrels. 

West Virginia.— Although field activity increased materially in 1936, 
most of the work was concerned with outlining new gas reserves, and 
no new oil pools were found. The number of oil wells completed rose 
from'115 in 1935 to 142 in 1936, but production declined from 3,902,000 
to 3,847,000 barrels. 

Wyoming.—Drilling increased materially in Wyoming in 1936, 
88 wells being completed compared with 58 in 1985. Production at 
Salt Creek showed & small decline, but this was more than offset by 
material gains at Lance Creek and the comparatively new fields of 
Medicine Bow and Quealy. The State production in 1936 was 
14,455,000 barrels—700,000 barrels more than in 1935. The largest 
factor in this increase was the completion of large wells in the Sundance 
at Lance Creek; in fact, black-oil production and light-oil production 
outside of Lance Creek together declined approximately 500,000 
barrels. Apparently the most important discovery of the year in 
Wyoming was the finding of a prolific Tensleep zone at Wertz, an 
old gas field. 


Production of crude petroleum in Wyoming, 1926-35, by districts 
(Thousands of barrels of 42 gallons) 


Jj Lender- 

Y Big nil. La | Lence | Dallas- 
ear | Muddy _ | Basi arge | Creek Derby 
ome 


—— a | 


1926....| 1,215 059 
1927....| 1,072 341 
1923... 962 442 
1929.. 802 311 
1930.. 711 ,271 
1931.. 649 349 
1932.. 610 003 
1933... 650 632 
1934... 634 605 
1935.. 570 563 


Oregon - 
Year Notches Basin Osage Butte | South | Lake | Creek | Creek Teapot | Other | Total 


Casper 

1928. ...... d Lice 113 20 4 376 53 | 1,029 | 18,010 426 49 | 25,776 
NOD APA 2A |........ 107 17 247 44 982 | 14,309 314 64 | 21,307 
1923. ......]......... 133 19 327 18 928 | 14,023 |........ 77 | 21,461 
1929. ......|......... 1, 540 166 18 5 446 36 842 | 11,377 |.......- 110 | 19,314 
1930... LI, L 285 385 16 5 323 6 770 | 10,520 11 140 , 868 
1931... AA 393 419 14 3199 |....... 682 | 8,834 |........ 77 | 14,834 
1032. oss A 130 304 12 01.1. osi 477 | 8.006 |........ 67 | 13,418 
1933.5 ood Lo 252 241 12 167 4 464 | 7,009 |........ 79 ,227 
1934. ......|.....-..- 880 280 8 177 540 | 6,520 |........ 128 | 12,556 
e A Ee 1, 638 174 (2) 131 (2) 544 | 6,257 |........ 88 


! Includes Ferris. 

2 Included under ''Other." 

3 Garland includes Byron. 

* [Includes Iron Creek and Simpson Ridge. 
* Includes Simpson Ridge. 
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REFINED PRODUCTS? 


A record for refinery operations was established in 1936. Crude 
oll run to stills amounted to 1,068,000,000 barrels compared with 
988,000,000 for 1929, the next highest year, and with 966,000,000 
for 1935. Motor fuel and kerosene production and demand reached 
new peaks, while the gas oil and fuel oil demand, which has been 
gaining for several years, increased 12 percent during 1936 to 409, 
000,000 barrels, still 40,000,000 barrels short of the 1929 record. 

The yield of fuel oil—38.5 percent compared with 37.3 percent for 
1935—1is the highest since 1930 land indicates the increased demand 
for the lighter fuel oils for heating purposes; the yield of the latter 
rose 1.4 percent, while the yield of the heavy fuel oils fell 0.2 percent. 
Part of this advance was at the expense of kerosene, the yield of 
which EE 0.5 percent. Although the yield for motor fuel de- 
creased only 0.1 percent—from 44.2 percent in 1935 to 44.1 percent 
in 1936—it probably would have increased along with increased 
cracking in some districts had 1t not been for the strong demand for 
heating oil. 

Natural gasoline blended amounted to 42 million barrels in 1936 
compared with 39 million in 1935; and benzol increased 36 percent, 
from 1,871,000 barrels in 1935 to 2, 537,000 in 1936. 

The total refinery output of asoline in 1936 was 513 million barrels, 
made up of 231 million barrels of straight-run gasoline, 240 million 
barrels of cracked gasoline, and 42 million barrels of natural gasoline; 
the quantity produced by cracking still gaining faster than str i 
run production. Kerosene production amounted to 56 million 
rels, the same as in 1935. Gas-oil and distillate fuel-oil production 
increased 26 percent, to 126 million barrels in 1936 from 100 million 
in 1935; and residual fuel oil increased to 286 million barrels from 260 
million in 1935. 


Analysis of production and consumption of petroleum products in 1936 ! 


Produc- Changes | Domestic 
Product tion Imports | Exports | instocks | demand 
Motor fuel: 
A EE 470,907 |............ 24, 828 +85, 706 440, 3:3 
Natural gasoline......................... 42, 041 |............ 2, 549 +357 39, 135 
lan) ——— sces pe y REO A 083 
Total motor fuel..................... 515, 485 |............ 27, 831 --6, 063 481. 591 
S S S S E 
MA qr ds 56, 082 1 6, 886 —2, 282 51, 479 
Gas Oil agd distillate fuel oll............... 125, 650 485 19, 884 4- 462 
Residual fuel oil........................... 285, 688 18, 650 14, 396 +145 3 305, 529 
¡A AAA -2-2-22 30, 905 3 8,315 —83 22, 676 
e AI E 1. 689 57 2 1. 076 
EE 6,891 |............ 622 + 6, 267 
Asphalt- seesinane dde a 23, 024 119 1, 162 —204 22, 18 
Rond DR NA A —53 7, 689 
A RA A AA A EH 54, 441 
Other finished olls......................... 2, 109 79 68 -22 2, 223 
Unfinished gasoline (net).................. AAN E +486 [ooo 
Other finished oils (net)......--......-.--. 3 8, 769 5,100 9 eoe —3,663 |...... 
nery enn ee NW AAA WEE EE 11, 305 
(0) vadum ez deed wa cux L E AEE SE n ——(———Ó———————————————————— —— = 
1, 112, 712 24, 491 79, 832 +3, 180 | 21,069, 923 


! Preliminary. 
1 Includes net transfers from crude oil in California of 15, 732,000 barre 
3 Negative quantity; represents net excess of unfinished oils rerun over M ina oils produced. 


! By H. A. Breakey, Petroleum Economics Division, U. 8. Bureau of Mines. 
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Comparative analyses of statistics for the major refined products, 1932-36 
[Thousands of barrels of 42 gallons, except as otherwise indicated] 


1932 1933 1934 1935 1936 ! 
Motor fuel: 
Production...... EEN 399, 712 407, 932 423, 801 468, 021 515, 485 
KEEN, sc a om acne E 8, 205 RO) edv merae EE Ra 
POX DOP EE 35, 438 de 321 De Go 30, 613 27, 831 
53, 805 5, 933 l, 
Stocks, end of period .........-.------- { 1 54, 310 1 59, 935 251.747 \ 54, 345 60, 408 
Domestic demand..................... 373, 900 377, 003 407, 106 434, ato 481, 591 
Kerosene: ET PA 
Production... 43, 836 48, 977 53, 855 55, 813 56, 082 
Imports........................ ETE € H AA A assa cac en 
EXDOPRS. A Eeer Sec 11, 044 8, 959 9, 781 6, 651 0, 886 
Stocks, end of period.....-.....-..--+- { aes 6, 558 0, 398 7,915 5, 633 
Domestic demand..................... 33, 221 38, 493 44, 234 47, 645 51, 479 
Gas oi] and fuel oil: 
Production 3............ 2... LLL ll... 301, 353 316, 439 335, 353 360, 061 411, 338 
ImPDOPIS A adul eri LN 21, 286 13, 215 12, 634 16, 130 19, 135 
éd le EEN 19, 994 20, 563 28, 605 28, 948 34, 280 
Stocks, end of period 4... sss CASE | al cos |) 110,397 | — 103,084 | — 106,018 
Domestic demand..................... 308, 157 316, 344 331, 989 366, 723 408, 991 
Lubricants: A a ee ee acd Bes 
at ae EE 433 23, 715 26, 373 27, 853 30, 905 
TIM O0) d O A A 12 2 
POX OPUS A A A 6, 851 8, 218 7, 660 8, 499 8, 315 
Stocks, end of period.......--.-------- b 35d 7, 100 7, 331 7, 025 6, 942 
Domestic demand. .................... 16, 614 17,152 18, 484 19, 661 22, 076 
Wax (thousands of pounds): f Po pa are 
ProductiGn. 22.082. cessor ds WS E Ew 458, 920 469, 560 468, 720 450, 240 472, 920 
TIM DOCS 22s Qi.l.iccecec iadawsouu dde rw 33, 255 36, 634 37, 292 19, 557 16. 669 
TADOS o tias 235, 304 247, 769 198, 958 229, 905 187, 342 
Stocks, end of period- --..------------- (le s |] euni 136,136 | 114,675 | 115,434 
Domestic demand..................... 204, 403 353, 243 240, 035 261, 353 301, 488 


! Preliminary. 
1 For comparison with succeeding year. 


3 Includes transfers. 
4 California heavy crude Included. 


Runs to stills and production at refineries of the various refined products, 1032-36 
[Thousands of barrels of 42 gallons, except as otherwise indicated] 


Input: 
Crude petroleum: 
DOMC@SUC ds 
Forigi- EE 


1932 1933 1934 1935 1936 ! 


777, 696 | 825,786 | 860,776 | 933,659 | 1, 034, 201 


42, 301 35, 468 34, 860 32, 131 33, 933 


Total crude petroleum..................... 
Natural gasoline 27.20.2222. eee 


819,997 | 861,254 | 895,636 | 905, 7 1, 068, 134 


26, 332 25, 346 28, 162 31, 025 33, 817 


Total EE 


846,329 | 886,600 | 923,798 | 996,815 | 1,101,951 


—————M |—————— d|e———————— ———————————— 1——————— ee 


Output: 
GASOMNG A A 


Ke Ja svov evene dtes thousands of pounds.. 
Il DEE thousands of short tons.. 
ASDA yoo esc Eege .. do. 


Other finished products. ........................ 
Crude gasoline (net).............. 2... ll lll... 
Other unfinished oils (net)....................... 
A EE 


——— RS Ee) 


9,12 7 ` 500 7, 290 6, 89 
13,612 | 12757 | 18,623] 17,133 23, 024 
40,905 | 45212| 44391| 51,184 54, 441 

SaaS 
458,920 | 469,560 | 468,720 | 450,240 | 472,920 
1,788.8 | 1,580.0 | 1,300.0 | 1,458.0 | 1,378.2 
24749| 2,3195] 2,840.5] 3,115.1] 4186.1 
160,812 | 170,853 | 169,479 | 197,220 | 207,535 
A sit 
6, 879 5, 534 6, 210 6, 030 7, 636 
1, 738 1,435 | | 1, 872 1,888 2 199 

L 4 
31,861 4, 547 { 1,949 | 2,412| 38,769 
20,652 | 16,756 | 16,073 | 11,493 11, 305 


Total output 


1 Preliminary. 


2 Includes natural gasoline run through pipe lines In California. 
3 Negative quantity; represents net excess of unfinished oils rerun over unfinished oils GE 
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Summary of percentage yields of refined products, 1932-36 
[Computed on total crude runs to stills} 


Product 1932 1933 1934 1935 | 1936! 
Gasoline 2 ooo cess cose li 4.7 43.7 43.4 4.2 44.1 
A A irera S ra aE 5.3 5.7 6.0 5.8 5.3 
Gas oil and distillate fuel oils. ....................... 8.5 9.2 10. 6 10. 4 11.8 
Residual fuel oils. ....................... LL LL cL... 27.5 27.6 26.8 26.9 26.7 
ËTT CP x" 2.1 2.8 2.9 2.9 29 
OV AA EES 2 <2 .2 .2 .2 
CONG EE cL ECL E 1.1 .9 .4 d .6 
ASDA EE 1.7 1.5 1.7 1.8 2:2 
Road Oil coe A .8 .6 7 .6 T 
Still EE 5.0 5.2 5.0 5.3 51 
Other finished products. .. --.----------------------0 .2 .2 .2 .2 ae 
BhOrtag@ ee ee Se eo od 2.5 1.9 1.8 1.2 L0 
1 Preliminary. ? Based on total gasoline production less natural gasoline used. 
MOTOR FUEL 


Demand.—The domestic motor-fuel demand of 481,591,000 barrels 
in 1936 is an increase of 10.8 percent over the former high record of 
434,810,000 barrels—that for 1935. "The most significant factor in 
this higher motor-fuel demand was an increase of 2 million automobiles 
in motor-vehicle registrations, whieh is reflected in a slightly smaller 
advance in motor vehiclesin use. Although the motor-fuel demand per 
motor vehicle rose about 0.90 barrel in 1936—from 17.81 to 18.71 barrels 
per vehicle—the increase during the past few years has not been as large 
as might be expected from the combined influence of the trend and 
recovery, indicating that the trend is not increasing at as rapid a rate 
as heretofore. 
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FIGURE 72.— Trends in production, domestic demand, exports, imports, and stocks of motor fuel, 1918-36. 


The number of motor vehicles in use on July 1, 1936, is estimated as 
25,643,000, compared with 24,294,000 on the same date in 1935. Both 
of these figures are based upon preliminary estimates of registrations, 
and the 1936 figure is also based upon the estimated number of cars 
scrapped, as these statistics cannot be calculated until information on 
the 1937 registrations is available. This increase of 1,349,000 is to 
be compared with an advance of 811,000 from 1934 to 1935 and of 
738,000 from 1933 to 1934. 
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Domestic demand per motor vehicle in use, 192/-S6 


Motor-fuel demand per motor Federal 

Domestic vehicle in use (barrels) Reserve 
S our demand A bank index 

motor fuel ! of total 

(barrels) Actual 1024-31?! | Deviation | volume of 
i trend from trend trade 

1924.................-......| 187,022,000 | 16,022, 000 0. 00 
10285. er uA e haces 226, 329, 000 17, 808, 000 . 03 
Eer ee Be Ae 204, 391, 000 19, 784, 000 . 05 
1927... H...) 299,818, 000 21, 297, 000 .04 
EE 332, 033, 000 22, 025, 000 .05 
1029 NER NUS 375, 999, 23, 733, 000 07 
1930: Do EIE. 304, 800, 000 24, 710, 000 —. 08 
Är E S A EEA 403, 418, 000 24, 203, 000 —.22 
SAA EA 373, 900, 000 23, 206, 000 —.30 
1933.... NH UOS 377, 003, 000 22, 745, 000 —. 383 
034 E eee skies 407, 106, 000 23, 483, 000 —. 37 
1008 EE 432, 558, 000 24, 294, 000 —. 4 
A IA A A 479, 660, 000 25, 643, 000 -.27 


1 Natural gasoline losses not included. 
3 Least squares straight-line trend based on 1924-31 data. Depression years have been omitted because 
they are not normal. 


Although it is often difficult to account for the fluctuations from 
month to month, extreme weather conditions in 1936 showed their 
influence on gasoline consumption. The gasoline temperature index 
(an index computed by weighting the temperature deviations from 
normal in the various parts of the country by the gasoline consumption) 
was 6.1? below normal for February, the greatest minus deviation for 
any month in 12 years, and the motor-fuel demand was about 4 percent 
below normal. The gasoline temperature index for December was 
+3.1°, the highest plus deviation for any December during the past 
12 years, and the demand was about 8 percent above normal. lle 
there were probably other factors besides weather that entered into 
the abnormally high demand for this month, it is safe to assume 
that mild weather, combined with the holiday season, had & material 
influence upon gasoline consumption. 


Production, demand, and stocks of motor fucl, 1935-36 
[Thousands of barrels of 42 gallons] 
Demand 
Stocks at end of 
Production —Á— Ho IÓ— € nont 
Month Domestic Exports 


1935 1936 ! 1935 1936 ! 1935 | 1936! | 1935 | 1936! 


JANUALY AAA 36,379 | 40,492 | 28,147 | 32,412 | 2,133 | 2,572 | 57,846 | 59,853 
February........................ 33,702 | 38,310 26, 580 27, 216 1, 248 1,668 | 63,720 | 69,279 
TE e EEN 36, 741 | 39,888 | 32,272| 35,871 2, 582 1,615 | 65, 607 71, 681 
April du ee Syed ec , 02 41,286 | 36,363 | 38,8 1,467 | 2,532 ,804 | 71,610 
A cR au uec 38,897 | 43,438 | 39,381] 42,007 | 2,147 | 2,702 | 61,173 | 70,339 
A MTM NN ,177 | 42,930 | 38,086 | 44,630 | 3 2,291 | 59,042 | 66, 348 
JU raid salis tas 41,747 | 44,427 | 41,479] 46, 3,022 | 2,369 ; 61, 768 
AUPpUSL.. 2.81229 v DeaxAPP LES 1,190 | 45,415 | 43,097 | 46,081 2, 821 2,409 | 51,560 | 58, 693 
September... ............ Lll... 40,282 | 44,483 | 37,970 | 44,346 | 3,109 | 2,491 | 50,757 | 56, 339 
Eed ee 42,027 | 40,198 1, 44,253 | 2,461 2,491 | 48, 757 55, 793 
November....................... ,607 | 43,374 | 35,991 | 39,919 | 3,158 | 2,586 | 50,215 1 

December....................... 41,245 | 45, 244 | 33,872 | 39,393 | 3, 2, 105 ; : 


eS | Ee | eS | SE 


468, 021 | 515, 485 | 434,810 | 481,591 | 30, 613 | 27,831 |........]........ 


1 Preliminary. 
1533836—37——_66 
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Distribution of motor-fuel demand by uses must be estimated. 
The figures for bus use are based upon & study made by the Bureau 
of gasoline consumption by busses (Information Circular 6639). The 

roportion of highway and city gasoline consumption was determined 
rom mileage studies by the Bureau of Public Roads. The trends in 
proportion of traffic on the highways were determined from traffic 
over toll bridges, and the trends in the proportion of traffic in cities 
were determined from traffic surveys. 


Distribution of automotive molor-fuel demand, 1925-36 


[Thousands of barrels of 42 gallons] 
Motor-fuel demand Passenger cars Trucks 
EE Automo- me High- 
Total | tive, 89 Highway} City | Total | T^ | City | Tota! 
percent y 
SE 329 201, 433 | 3,391 80, 653 74, 285 154, 938 466 | 34, 638 43, 104 
AAA 264, 391 235, 308 4, 649 93, 666 87,573 181, 239 | 10, 131 | 39, 289 49. 4X 
1021: a ibus 299, 818 266, 839 5, 458 105, 553 100, 430 205, 983 | 12,068 | 43, 329 55, 397 
WO MORD 332, 03:3 295, 509 7, 248 115, 422 112, 075 227,497 | 14, 295 | 46,469 60, 764 
1029 APA 375, 999 334, 049 9, 394 128, 943 127, 256 256, 899 | 17, 417 | 50,929 65, 346 
o RE , 800 351,372 | 10,885 133, 454 136, 893 270, 347 | 19, 765 | 50, 375 70, 140 
10 ui eS 403, 418 359. 042 | 11, 468 134. 276 276, S28 | 22, 132 | 48, 614 70, 746 
1032 octet dct Geass 373,900 | 332, 771 | 11,450 122, 134,613 | 256,968 | 22, 239 | 42,114 64, 353 
Ji EEN , 533 | 11, 450 121, 966 135, 335 257,301 | 23,871 | 42,911 66, 782 
1934.....-.......-. 410, 339 385, 200 | 12, 500 131, 183 146, 565 277,748 | 27,532 | 47, 74, 952 
1938. EE 434, 810 | 386,981 | 12, 500 137, 316 154, 440 | 291,756 | 30,750 | 50,975 81, 725 
1936...........-..- 481, 591 428, 600 | 14, 500 150, 885 170,116 | 321,001 | 35,460 | 57,639 93, 099 


Production.—The 515,485,000 barrels of motor fuel produced in 1936 
comprised 231,287,000 barrels of straight-run oie 239,620,000 
barrels of cracked gasoline, 33,817,000 barrels of blended natural 
asoline, 8,224,000 barrels of unblended natural gasoline, and 2,537,000 
barrels of benzol. The ratio of straight-run gasoline to total motor-fuel 
production continued its decline from 48.8 percent in 1934 and 46.9 
in 1935 to 44.9 in 1936. The ratio of cracked gasoline, on the other 
hand, continued to increase in comparable proportions, rising from 43 
percent in 1934 and 44.3 in 1935 to 46.5 in 1936. The ratio of natural 
asoline declined from 8.4 to 8.2 percent, while the proportion of 
E remained 0.4 percent. The decline in the proportion of natural 
asoline probably reflects the tendency to use still gases to obtain 
Bereet gasoline instead of natural gasoline. 

The increase in gasoline production from 458 million barrels in 1935 
to 505 million in 1936 was distributed among the various districts, as 
the accompanying table shows. The most significant gain was in the 
Texas Gulf district, which produced 14,807,000 barrels more in 1936 
than in 1935; this was 32 percent of the increase for the whole coun 
and represents a gain of about 17 percent for that district. Althoug 
the Louisiana Inland-Arkansas district produced 36 percent more in 
1936 than in 1935, production in 1935 had declined considerably from 
the previous year, and the 1936 production is only 15 percent above 
that of 1934. "Texas Inland ind Indiana-Illinois, with increases of 
13 and 12 percent, respectively, were the next most important districts. 
The Appalachian district declined slightly, and the gain in the East 
Coast district was only 3 percent. 

The last two columns of the table indicate the trends of production 
in the various districts at the end of the year. The average monthly 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 1081 


roduction in the Texas Inland, Indiana-Illinois, Texas Gulf, Rocky 
Mountain, and Louisiana Inland-Arkansas districts was 9 to 10 percent 
higher during the last 3 months of the year than for the whole year, 
while the change for California and Louisiana Gulf was negligible. 


Gasoline production by refinery districts, 1935-36, including natural gasoline 


[Thousands of barrels of 42 gallons} 
1935 1936 1936 ! 
Total |Monthly| Total | Monthly |—————— 
year average year average Monthly 
Total average 
East Coast onc ee hese eee: 72, 466 6, 039 74, 558 6, 213 19, 277 6, 426 
ADpalachidti- ese ons wee ewe cent eee 19, 016 1, 585 18, 656 1, 555 4, 922 1, 641 
Indiana-Illinois........................... 76, 44 6, 370 85, 812 7,161 23, 489 7. 820 
Oklahoma-Kansa8. ....................... 62, 529 5,211 65, 837 b, 486 17, 061 5, 687 
Texas Inlànd....2.o oeil. Se E sce umm ns 33, 9 2, 830 38, 343 3, 195 10, 522 3, 507 
Texas Gull. EE 89, 525 7,460 | 104,332 8, 694 28, 472 9, 491 
Louisiana Oult ooooocicccccccoc o 16, 201 1, 350 17, 961 1, 497 4, 505 1, 502 
Arkansas-Louisiana Inland............... 7, 679 640 10, 439 870 2, 846 048 
Rocky mountain........................- 10, 705 892 11, 844 987 3, 234 1, 078 
California EE cae 69, 321 5,771 76, 942 6, 412 19, 355 6, 452 
Total United States................- 457, 842 38, 154 | 504, 724 42,060 | 133, 683 44, 561 
! Preliminary. 


The average yield of gasoline in 1936 was 44.1 percent of crude run 
to stills compared with 44.2 percent in 1935 and 44.7 percent in the 
peak year of 1932. The yield of cracked gasoline for the first time 
exceeded that of straight-run, being 22.4 percent compared with 21.5 
percent in 1935. The yield of straight-run gasoline declined to 21.7 
percent from 22.7 percent for 1935. "This represents a decline of 
almost 3 percent from the 1931 high of 24.6 percent. The increasing 
pa of cracked gasoline and the declining percentage of straight- 
run gasoline is due to the re-forming or cracking of straight-run 

asoline to obtain higher antiknock values; this is evidenced in the 
failure of the total yield to increase, due to losses in re-forming. 
Combined with this as a cause for keeping the total yield low was 
the strong market for heating oil, which demanded material that 
otherwise would be used for cracking stock. 

This effort to supply the heating-oil market was quite evident in 
the east-coast district, where the yield dropped from 41.7 percent in 
1935 to 39.6 percent in 1936. The average yield for the last 4 months 
of 1936 was 38.6 percent as against 43 percent for the same period of 
1935. The yield in the Appalachian district, continuing a trend of 
several years, fell from 48.6 percent in 1935 to 47.5 in 1936, although 
this trend reversed itself during the last half of the year. Both 
Inland Texas and California showed an increase in the percentage 
yield from cracking, which raised the total percentage yield for the 
former district from 48.2 percent in 1935 to 50.2 in 1936, and for the 
latter district from 32.5 percent in 1935 to 34.3 in 1936. 
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Prices.—Although the average refinery price of regular-grade 
gasoline in Oklahoma was 5.60 cents for 1936 compared with 5.37 
cents for 1935, gasoline prices as a whole did not improve during the 
year. The price at the beginning of the year was 5.63-5.75 cents and, 
coincident with the crude-oil price increase, rose in the second week 
in January to 6.13-6.25 cents. In the first week of February prices 
began to drift off, reaching a low for the year of 4.88—5.38 cents in 
September and October, from which they recovered to 5.13-5.38 cents 
in December. 

On April 15, 1936 the regular grade of 63-70 octane gasoline was 
changed to 63-67 octane, and a new grade of 68-70 was added, 
probably accounting wholly for the price being lower at the end of 
the year than it was at the DRE as in other grades the prices for 
the two periods were the same. 


Gasoline prices, 1982-36, in cents per gallon 


Service-station ! Service-station ? 


1 Regular-grade gasoline f. o. b. cars at Oklahoma refineries; from OU Price Handbook. 
2 American Petroleum Institute. 


The average A. P. I., 50-city, service-station price ex tax rose from 
13.55 cents per gallon in 1935 to 14.10 cents in 1936. The largest 
change came during January, when the average price increased from 
13.70 cents on January 1 to 14.26 cents on February 1, coincident 
with the increase of 10 cents per barrel in the price of crude oil. The 
February average price was the highest of the year, the increase 
of 0.24 cent per gallon for crude ail not being ie to support the 
increase of 0.55 cent per gallon for gasoline; and declines during 
March brought the April 1 average to 13.85 cents, the lowest for the 
eg except that for January. "These declines, except that for Dover, 

el., where the price dropped 2 cents on March 19, occurred in the 
western part of the United States. Gasoline prices dropped 3 cents 
in Reno, Nev., 2.5 cents in Seattle, Wash., Portland, Oreg., San 
Francisco, Calif., and Phoenix, Ariz.; and 2 cents in Denver, Colo. 
The price average recovered to 14.23 cents by May 1 and varied from 
that but slightly until the seasonal winter decline brought it to 13.96 
cents in November and December. During December price increases 
in several cities brought the average to 14.13 cents by the end of 
the month. 

The price was highest in Twin Falls, Idaho, where the rate of 25 
cents per gallon, including a 6-cent tax, prevailed throughout the year. 
Next in order were Boise, Idaho, which opened the year with a price 
of 24.5 cents; Montgomery, Ala., 24 cents; Helena, Mont., and 
Birmingham, Ala., 23.5 cents; and Butte, Mont., Atlanta, Ga., and 
Pensacola, Fla., 23 cents. Billings, Helena, and Great Falls, Mont., 
all closed the year with a price of 24.5 cents. 


CRUDE PETROLEUM AND PETROLEUM PRODUCTS 1085 


The lowest price at the beginning of the year was at Los Angeles, 
where gasoline sold at 15.5 cents, including a 4-cent tax, while the 
price at San Francisco was 16.5 cents. On March 3 the price was 
reduced to 13.5 cents in both cities until April 1, when the cut was 
restored, and the price was 17.5 cents in Los Angeles and 18 cents in 
San Francisco at the end of the year. In Providence, R. I., where 
the price at the beginning of the year was 16 cents, including a 3-cent 
tax, gasoline sold for as low as 14.5 cents during part of October and 
November and closed the year at 15.3 cents, the lowest in the country. 

The average tank-wagon price for 1936 was 12.62 cents per gallon, 
0.6 cent higher than the average for 1935. The price ranged from a 
low of 12.11 cents on January 1 to 12.80 during the summer months 
and was 12.54 cents on December 1. The differential between the 
average service-station and the average tank-wagon price for 1936 
was 1.48 cents, compared with a differential of 1.53 cents for 1935. 

State gasoline tax rates ranged from 2 cents per gallon in Missouri, 
Rhode Island, and the District of Columbia to 7 cents in Florida, 
Louisiana, and Tennessee, in addition to a Federal tax of 1 cent per 

allon plus various municipal and county taxes. The tax rate was 
increased from 5 to 7 cents per gallon in Louisiana on July 28, while 
it was decreased from 4 to 3 cents per gallon in New York on July 1. 
At the end of the year there were 2 States and the District of Columbia 
with a tax rate of 2 cents, 11 States with a tax rate of 3 cents, 17 States 
with a tax rate of 4 cents, 9 States with a tax rate of 5 cents, 5 States 
with a tax rate of 6 cents, 1 State with a tax rate of 6% cents, and 3 
States with & tax rate of 7 cents. 

Stocks.—Motor-fuel stocks, including stocks of gasoline at refin- 
eries, at bulk terminals, and in pipe lines and stocks of natural gasoline 
amounted to 60,408,000 barrels on December 31, 1936, compared with 
54,345,000 barrels on the same date in the previous year. The quan- 
tity of motor fuel on hand at the end of 1936 was 45.91 times the 
average daily demand during the year compared with 45.62 for the 
motor fuel on hand at the end of 1935. Early in the year, when the 
demand for fuel oil necessitated heavy runs to stills and excessive 
gasoline production, stocks began to increase out of proportion to the 
usual seasonal gain, reaching a peak of 71,681,000 barrels at the end 
of March, from which they declined to a low of 55,793,000 barrels 
at the end of October. 

The largest increase was in the Gulf Coast district, where the gain 
of 2,213,000 barrels represented 37 percent of the total. California 
was next, with an increase of 1,666,000 barrels—27 percent of the total. 

Consumption by States.—Figure 73 shows the gasoline consumption 
by States. New York used more gasoline than any other State again 
in 1936, having consumed 40,996,000 barrels (9 percent of the total 
for the United States). Other important consuming States were 
California, with 39,371,000 barrels (8 percent); Pennsylvania, 30,556,- 
000 barrels (7 percent); Illinois, 28,379,000 barrels (6 percent); and 
Ohio, 27,807,000 barrels (6 percent). The demand of these five 
States represents 35.8 percent of the total United States demand in 
1936 compared with 36.1 percent in 1935. 
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FIGURE 73.— Gasoline consumption, 1935-36, by States. 
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The only States where eer was less than in 1935 were 
Nebraska, North Dakota, and South Dakota. Consumption in 
North Dakota in 1936 was 7 percent less than in 1935, when 1t was 17 

ercent above the level in 1934, the greatest gain made by any State. 

yoming was again one of the States to show a large increase, the 
gain this year being 19 percent compared with 13 percent in 1935. In 

ew Mexico consumption was 22 percent greater than in 1935. In- 
creases of a procu iy 18 Dont were registered in Arizona, 
Alabama, and Tennessee. Itislikely that a large part of the apparent 
increase 1n Tennessee represents more efficient tax collections rather 
than &n actual gain in consumption. 

Distribution.—There were no motor-fuel imports in 1936, and ex- 
ports declined from 30,613,000 barrels in 1935 to 27,831,000 in 1936, 
continuing the downward trend that was interrupted by war buying 
in 1935. 

Exports, by districts and months, are shown in the following table: 


Motor fuel exports in 1936, by districts and months 
[Thousands of barrels of 42 gallons] 


District February| March April] 

East Coesat LL Ll lll eee ll. 

Appalachian....................... 2.l.l.l. 

Indiana-Illinois........................-.. 

Texas Qui: EE EEGEN 

Texas Inland............................. 

Louisiana Qulf............................ 

Rocky Mountain........................- 

California... eee 

District July "August ee October oe "EOM Total 

East Coast . c cl ll ll Ll lll ll. 143 232 226 324 249 322 3, 796 
ACE NL AR S Pcr MM CN EE 5 4 20 19 7 
Indiana-Illinois.............................- 7 7 6 9 14 4 100 
dC REDI MEME" 878 | 1,008 920 904 798 924 10, 509 
Texas Inland................................- 4 4 3 10 10 16 67 
Louisiana Out l.l. 86 187 19 217 ll 132 896 
Rocky Mountain... 30 32 27 25 19 14 235 
Callfortili.s..- oss ee dere ed 1, 212 939 | 1,286 982 | 1,466 686 | 11,778 


ee | sl — MÁ—— | —— | ———— | 


The amount of motor fuel transported by pipe line increased from 
50,198,000 barrels in 1935 to 58,436,000 in 1936. 


Shipments of motor fuel by pipe lines in 1936, by months 


[Thousands of barrels of 42 gallons] 


Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total 


Motor fuel turned 
into lines......... 4, 235, 3, 740, 3, 934| 4, 562) 4, 990| 5,196| 5, 733| 5, 777, 5, 292| 5,392) 4, 805| 5, 217/58, 873 
Motor fuel deliv- 
ered from lines...| 4,183| 3,175| 3, 987| 4, 546| 5,049, 5,416) 5, 712) 5, 824| 5,342) 5, 420| 4, 802| 4, 980/58, 436 
Shortage........... 12 21 31 31 21 21 27 21 35 30 31 17| 298 
Btocks in lines and 
working tanks, 
end of month..... 2, 577| 3, 121| 3,037] 3,022, 2, 942, 2, 701| 2,695| 2, 627, 2, 542| 2, 484] 2,456; 2, 676| 2, 676 
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Data are not sufficiently complete to show the distribution of motor 
fuel in 1936 by districts, but a few of the movements for which statis- 
tics are available are shown in the accompanying table. 


Interregional shtpmenis of gasoline in 1936 


(Thousands of barrels of 42 gallons) 


Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept.] Oct. | Nov. | Dec. | Total 


—— I ec | cme | ee | eee | eee | ee | eee | | —— | ee ff ee | one 


avews dad 51 48 82 81 890 | 101 14| 128 | 122 | 109 79 egi Gell 
tain............ 58 43 62 69 91 95} 111 | 129 | 1157; 100 92 36 ¡ 1,001 
TO East Coast...| 523 | 311 | 698 | 843 | 498 | 743 | 608 | 633 | 610 | 117 | 197 34 | 5,315 


From Gulf be 
To East t.../5, 937 15, 822 |7, 062 |7, 703 |8, 154 |7, 487 |7, 909 |8, 390 |7, 964 |8, 837 |7, 260 |7, 433 |90, 558 


KEROSENE 


Domestic demand for kerosene continued its upward trend in 1936, 
amounting to 51,479,000 barrels—3,834,000 barrels more than in 1935. 
This increase may be attributed to the growth in its use for domestic 
cooking and heating or as range-oil fuel. 'The following table shows 
the annual kerosene demand from 1931 to 1936: 


Domestic demand for kerosene, 1932-36 
[Thousands of barrels of 42 gallons] 


1 Estimated. 


Exports of kerosene total 6,886,000 barrels, slightly more than the 
6,651,000 barrels exported in 1935. The percentage yield of kerosene 
declined for the second successive year to 5.3 percent from 5.8 percent 
in 1935. Although the domestic demand for kerosene increased 3,834,- 
000 barrels in 1936, production increased only 269,000 barrels— from 
55,813,000 barrels in 1935 to 56,082,000 in 1936, the difference being 
drawn from stocks, which declined from 7,915, 000 barrels to 5,633,000 
during the year. 

The tank-wagon price for kerosene at Chicago, which remained at 
9.8 cents per gallon from May 1935 to March 1936, rose during the 
last week of that month to 10.1 cents and remained at that re 
throughout the summer. It dropped to 9.2 cents on September 1 
but recovered to 9.5 cents on the first of December, where it stayed for 
the rest of the year. The average refinery price of kerosene increased 
for the fourth consecutive year, averaging 3.85 cents for 1936 com- 
pared with 3.70 cents for 1935. 
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GAS OIL AND FUEL OIL: 


In 1936 it was necessary to increase substantially the production of 
both light and heavy fuel oils to meet consumer requirements. The 
refinery output of fuel oils in 1936 was 411,338,000 barrels compared 
with 360,061,000 in 1935, a gain of 14 percent. The above figures 
include fuel oil produced by cracking, totaling 225,857,000 barrels in 
1936 and 194,734,000 in 1935. This is the third consecutive year in 
which fuel oil from cracking stills has exceeded the quantity obtained 
from straight-run refinery operations. In providing this larger amount 
of fuel oil in 1936, crude runs to stills were augmented by 11 percent, 
or from 965,790,000 barrels in 1935 to 1,068,134,000 in 1936. "The 
crude runs yielded 125,650,000 barrels of gas oil and distillate fuel oil, 
a gain of 25 percent over the 1935 total of 100,235,000 barrels, and the 
production of residual fuel oil was higher by 10 percent, totaling 
285,688,000 barrels in 1936 compared with 259,826,000 in 1935. The 
increase in percentage yield of gas oil and distillate fuel oils from 10.4 
percent in 1935 to 11.8 percent in 1936 indicates a readjustment of 
refinery runs to meet the heavy demand for heating oils. The per- 
centage yield of residual fuel oils changed but slightly, showing 26.9 
percent in 1935 and 26.7 in 1936. 

Calculations from known factors show an indicated domestic de- 
mand for fuel oils of 408,991,000 barrels in 1936, including 15,732,000 
barrels of crude oil transferred to fuel oil in California. This was an 
increase of 12 percent over the 1935 indicated domestic demand of 
366,723,000 barrels, including 13,067,000 barrels of crude oil trans- 
ferred to fuel oil in California. The distribution of the 1936 demand 
by principal consumers is only partly known at present. Records 
compiled by the Interstate Commerce Commission show that class 1 
railroads, in 1936 purchased 60,216,000 barrels of fuel oil, including 
Diesel oil, compared with 54,323,000 barrels in 1935. According to 
the Federal Power Commission, public-utility power plants required 
14,119,000 barrels of fuel oil in 1936, a gain of 24 percent over the 
1935 total of 11,393,000 barrels. Slightly less bunker oil was re- 
quired by vessels engaged in coastwise trade in 1936. This loss, how- 
ever, was more than made up by the bunker oil demand of vessels in 
the foreign trade, which increased sufficiently to give a net gain of 
1,689,000 barrels in the 1936 bunker-oil loadings. 

After the known items of demand in 1936 are deducted, a balance is 
left to supply all other fuel-oil needs, that totals 277,617,000 barrels 
compared with a balance of 245,657,000 barrels in 1935. Heating 
oils consumed in 1936 probably represented one-third of the 1936 
quantity, and the difference was available for other major users, such 
as manufacturing industries, oil companies (field and S EE use), the 
gas- manufacturing industry, the United States Navy, and other Gov- 
ernment departments. "These other demands, of which the respective 
volumes are unknown at present, comprise over 75 percent of the 
increased or new consumption in 1936 (31,960,000 barrels of a gain of 
42,268,000 barrels of new demand in 1936). Indications point to & 
large increase in the use of heating oils in 1936, but the extent of the 
gain by other major users cannot be gaged at this time. 

Imports of fuel oil and gas oil into Continental United States totaled 
19,135,000 barrels in 1936 compared with 16,130,000 in 1935. Most 


3 By A. T. Coumbe, Petroleum Economics Division, Bureau of Mines. 
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of this foreign fuel oil is credited to the Netherland West Indies, with 
Mexico and Canada as secondary sources of supply. The import 
trade is confined largely to bunker oil received in bond for the supplx 
of vessels, with New York the principal port of entry. Bunker oil 
received under this classification totaled 17,005,000 barrels in 1936, 
a gain of 5,232,000 barrels over 1935. 

Exports of fuel oil and gas oil and shipments to noncontiguous 
territories, which totaled about 29,000,000 barrels for both 1934 and 
1935, showed & gain of 18 percent in 1936 when 34,280,000 barrels 
were shipped out of the country. This is still well below the peak of 
47,384,000 barrels of fuel oil exported in 1927. The 1936 gain over 
1935 is shown in both light and heavy fuel oils. Gas oil and distillate 
fuel oils exported and shipped to noncontiguous territories totaled 
19,884,000 barrels in 1936 compared with 16,249,000 barrels in 1935; 
and exports of residual fuel oils totaled 14,396,000 barrels in 1936, a 
gain of 1,697,000 barrels. Exports of fuel oil and gas oil to Japan, the 
principal foreign buyer, decreased slightly in 1936, when the total was 
9,256,000 barrels compared with 9,292,000 in 1935. The gain in 
exports of fuel oil and gas oil must be credited largely to such European 
countries as Germany (2,841,000 barrels in 1936 compared with 
843,000 in 1935), Netherlands (1,741,000 barrels in 1936 compared 
with 1,010,000 in 1935), and Italy (1,689,000 barrels in 1936 compared 
with 949,000 in 1935). 

Fuel-oil stocks, which have declined since 1929, rose in 1936. Total 
stocks of fuel oil increased from 103,984,000 barrels at the end of 1935 
to 106,918,000 at the end of 1936. Virtually all of this gain was in 
the gas oil and distillate fuel oils, stocks of which increased 2,789,000 
barrels out of a total gain of 2,934,000 barrels. This accumulation of 
light fuel-oil stocks was centered mostly in California, where the in- 
crease was 1,983,000 barrels compared with 806,000 barrels in all other 
parts of the country. Heavy or residual fuel oils held in storage in 
California also increased noticeably, showing a gain of 4,254,000 barrels 
during 1936. "The demand for heavy fuel oils in the other sections of 
the country was so pronounced that 1t was necessary to draw 4,109,000 
barrels from storage, so that the net build-up in residual fuel oils for 
the country as a whole was only 145,000 barrels. 

Fuel-oil prices in 1936 trended d upward. A weighted average 
price for 1936, compiled by Joseph E. Pogue, is $0.918 compared with 
$0.892 in 1935. Bunker C fuel oil at New York was advanced three 
times during the year due to the pressure of an almost record demand 
coupled with a tightening of the available supply and higher charter 
rates. On January 1 the New York price of Bunker C was increased 
by 10 cents to $1.05 per barrel, and the same relative increase was put 
into effect at all other Atlantic and Gulf ports. A 5-cent increase 
effective August 17 brought the New York Bunker C price to $1.10 
per barrel, and & similar advance was made at most ports north of 
Charleston, S. C. Diminishing stocks of heavy oils in the eastern area 
of the country, brought about by continued heavy demand, forced still 
another general 5-cent-per-barrel increase effective October 1. The 
New York price for Bunker C was raised to $1.15 per barrel, and a like 
advance was posted at other Atlantic ports. Ample supplies of heavy 
fuel oil in the Pacific area helped to prevent much of a price increase. 
However, Bunker C at Los Angeles was slightly higher in 1936, 
averaging $0.9227 per barrel compared with $0.8993 in 1935. 
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A strong demand for light fuel oils was met by an ample supply, so 
that price increases were not as pronounced as with the heavier grades. 
An example is no. 2 straw distillate fuel oil, which averaged 3.1174 
cents per gallon in 1936 compared with 3.0229 cents in 1935 at Okla- 
homa refineries. 


Salient statistics of fuel oil in the United States, 1935-36 
[Thousands of barrels of 42 gallons] 


Gas oil Gas oll 
and dis- | Residual Total and dis- | Residual Total 


tillate fuel oil tillate fuel oil 


fuel oil fuel oil 
Stocks at beginning of year............... 21, 957 88, 440 | 110, 397 19, 930 84, 054 103, 984 
Production aaa o deg 100, 235 | 259,826 | ? 360,061 | 125,650 | 285,688 | ? 411, 338 
Transfers from crude oil to residual fuel oil 
in ere d TEE nde 18, 067 13, 067 |.......... 15, 732 15, 732 
Imports: 
Bonded E, VEH 11, 773 11, 773 451 17, 005 17, 456 
Duty pad. oesocsssmascesesossebuteas 15 4, 342 4,357 34 1, 645 1, 679 
TEX POTS ora a ada 16. 249 12, 699 28. 948 19, 884 14, 398 34, 280 
Stocks, end of yeAP...... el... 19, 930 84,054 | 103, 084 22. 719 84, 199 106, 918 
Indicated domestic der:and............... 86,028 | 280,695 | 366, 723 108,462 | 305, 529 468, 991 
Clauss I railronds—purchases 3.........|..........].......... BA AAA enar 60, 216 
Public-uti'ity power plants €..........|..........]---....... 1L 901. A E 14, 119 
Bunker oil, foreign trade... 20.200 ER, wes RA ORA 31, 643 
Bunker oil, coastwise trade. ..........|]... LL LL L|. - ll... 25.191 |... esee anao ua ors 25, 398 
All other demands.................--.]--...-.-..]---------- 245, 657 |..........]----.-..-. 277, 617 


1 Preliminary. 

1 Includes production by cracking: 1934, 178,876; 1935, 194,734; 1936, 225,857. 
3 Interstate Commerce Commission. 

4 Federal Power Commission. 


The following tables show pertinent statistics covering the distri- 
bution of gas-oil and fuel-oil sales, by major uses and by States, in the 
order of importance for the years 1930-35. A study of the items cover- 
ing the distribution by uses brings out the fact that the low point in 
demand by various classes of consumers was reached in different 
depression years, ranging from 1931 for heating oils to 1934 for ships' 
bunkers and U. S. Naval use. The demand for heating oils has 
advanced steadily since 1931 and in 1935 became the principal item 
displacing bunker oil for the first time. The fuel-oil requirements of 
manufacturing industries have gained steadily since 1932, so that in 
1935 the total of 61,128,000 barrels approached the peak demand of 
63,431,000 barrels recorded in 1929. 

The table covering the sales of gas oil and fuel oil by States, in order 
of importance, for the years 1930-35, shows California as the most 
important consumer with a 1935 total of 70,631,000 barrels, a quantity 
equal to about one-fifth of the national demand and almost equal to 
the combined demand of Texas and New York, which rank second and 
third in importance as fuel-oil markets. After California and Texas, 
where railroad, ships’ bunkers, and oil-company use are largely respon- 
sible for the volume of demand, the fuel-oil market shifts to the north 
Atlantic seaboard to the densely populated States of New York, New 
Jersey, Pennsylvania, and Massachusetts, where the demand for 
heating oils, ships’ bunkers, industrial power, and oil-refinery fuel 
build up impressive totals in fuel-oil consumption. The fuel-oil 
demand of Illinois, next in importance among the States, is attributed 
largely to the requirements for heating oil. 


1044 MINERALS YEARBOOK, 1087 


Sales of gas oil and fuel oil! 1980-35, by uses 
[Thousands of barrels of 42 gallons] 


Use 1930 1031 1932 3 1933 1 1934 1935 

ENT IA 00aneeneenMneMnnsMsMsMnMMM 67, 900 58, 150 48, 908 48, 305 52, 581 55, 651 
Ships' bunkers de tankers) ESE 94, 152 83, 559 72, 531 70, 445 69, 262 74. 581 
Gas and electric power plants............. 26, 769 24, 490 22, 199 22, 507 23, 143 23, 647 
Smelters and mines....................... 6, 841 4, 363 3 2, 130 3 2, 538 3 2 682 2, 448 
Manufacturing industries................. 53, 921 46,873 | 346,370 | 348,962 | 3 54, 260 61, 128 
(GË ARTE E ER 43, 279 40, 578 44, 264 50, 140 60, 822 76,83 
U. 8. Navy, Army transports, etc......... 8, 681 9, 203 7, 968 8, 000 7,914 10, 425 
Oil-company fuel. ........................ 55, 943 52, 710 47, 700 46, 200 47, 404 4$, 115 
Miscellaneous uses........................ 9, 875 9, 211 9, 500 11, 250 12, 253 13. 133 
Total United States................. 367, 361 329, 137 301,570 | 308,347 330, 321 365. Q95 
Exports and shipments. .................. 36, 450 29, 231 19, 994 20, 563 28, 605 28, 945 
403,811 | 358,368 | 321,564 | 328,910 | 358,926 394, 935 

Rangó Oll ee Deeg 4 3, 000 4, 549 6, 841 10, 269 15, 756 21, 535 


1 Includes some crude oil burned as fuel. 
3 Partly estimated. 


3 Revised fi ‘ 
‘Estimated, 
Domestic sales of gas oil and fuel oil! 1980-85, by States 
{Thousands of barrels of 42 gallons] 


1930 1931 19321 1933 ! 1934 1995 

California coins ies 83, 049 68, 401 59, 141 59, 893 63, 801 70, 631 
TEXAS cle eee eco onese eaten tees 49, 710 46, 423 41, 910 38, 696 38, 368 39. 32 
INOW: Y OF ER , 529 27, 415 , 865 097 30, 367 36, 087 
New Jersey........--.---.-.---.-------2-- 35, 084 33, 402 29, 022 30, 193 30, 646 32, 554 
Pennsylvania............................. 19, 832 20, 591 19, 190 19, 751 21, 871 23, 452 
Massachusetts. ........-...-----.--------- 13, 057 13, 002 13, 041 12, 786 14, 394 17,18 
AAA A A 14, 565 13, 014 11, 820 11, 861 13, 206 15, (37 
Louisiana... 22 eee 14, 906 12, 171 9, 134 8, 663 8, 585 10, 451 
Ob AE TE EE 12, 948 9, 390 9, 316 9, 608 9, 836 9, 541 
Washington... eu 10, 376 7, 974 7, 517 8, 312 8, 485 & 976 
A EE 4, 232 4, 252 4, 966 5, 723 7, 631 8, 654 
IET ll. 5, 901 5, 825 6, 095 6, 217 7, 053 7,715 
ADSaS ia a as 4,778 5, 539 6, 020 5, 924 6, 693 7, 394 
NA O A A 7, 004 5, 903 5, 495 6, 035 7, 310 7, 387 
A eae ota ei eI aS 6, 084 5, 894 5, 6, 264 6, 199 6. 935 
Rhode Island. ............................ 5, 000 4,017 4,525 5, 591 6, 412 6, 81 
MISSOUF EE 5, 739 b, 484 5, 070 5, 098 5, 456 6, 5S 
OPO ON ewe want teen oc ewe EE 7, 249 6, 615 4, 869 5, 430 6, 079 6, 564 
AR A 4, 737 4, 811 5, 262 5, 381 5, 393 A 8% 
A MAA ueduchassme sees 3, 047 2, 527 2, 977 3, 682 4, 862 5878 
Other States. .............. Llc Ll lll... 30, 525 26, 487 23, 391 25, 042 27, 674 33, 246 
Total United States................. 367,361 | 329,137 | 301,570 | 308,347 | 330, 321 365, 985 


! Includes some crude oil burned as fuel. 
1 Partly estimated. 


The tabulation given below shows the distribution of fuel-oil sales, 
by States, between light and heavy s or between (1) gas oil and 
distillate fuel oil and (2) residual fuel oil for the years 1934 and 1935. 
Sales of range oil, by States, for the same years also are indicated. 
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Sales of gas oil, distillate fuel oil, residual fuel oil! and range oil, by States, 1984-85 
[Thousands of barrels of 42 gallons] 


1934 1935 


Gas Gas 

Total Total 
ol! and | Residual | gasoil | Range | 211322 | Residual | gas oil | Range 
distil- oil oil 


distil- " 
late fuel oil = Le Inte fuel oil = Ae 
fuel oil fuel oil 

(CADO DM ase APR SiS 10, 568 53, 233 63, 801 398 | 10, 700 59, 931 70, 631 4260 
AO Loir ARA deri 574 5, 505 6, 079 18 5, 878 6, 564 35 
Washington....... ipte p ADM 1, 561 6, 924 8, 485 11 1,878 7, 098 8, 976 43 
Pi, TEE RAT UY 175 554 729 23 225 990 1, 215 28 
fy Za cce desde 141 523 664 y 183 534 717 13 
if), EE PESA 23 59 A Oe TT 30 110 140 4 
CT IO AA 190 1, 081 1, 221 5 201 1,475 1, 676 T 
W FOME NA AUR E 122 1, 142 1, 264 2 144 1, 274 1,418 3 
I IL Je deen cit sadi 34 220 254 17 44 216 22 
CODO MR US DRUSI 115 285 400 19 143 321 404 19 
New Mexico................ 120 633 ¿IAE 149 686 835 12 
North Deakota.......ooroavad 168 31 199 37 218 51 269 44 
South Dako... aenn asninn 209 144 353 57 269 205 474 61 
Minnesota. CES aue ed 1, 603 1, 193 2, 796 311 | 1,848 1, 138 209 
Na gehait fad 647 t 1, 152 33 773 542 1,315 81 
OWE O A usan ss LS 751 275 1, 082 66 | 1,009 369 1, 378 152 
E eege eg, A gen L 781 3, 675 5, 456 44 2, 447 4, 136 6, 583 232 
ENEE e IC 701 5, 992 6, 603 118 6, 472 7, 394 186 
Al ur PO AREA ee 1, 023 1, 392 2, 415 76 1, 521 1, 471 2, 902 153 
(oc; DEBERE ERR ST 5, 534 7,072 13, 206 75 | 6,044 , 993 15, 037 305 
boa 755 EE a > A PROS 964 5, 235 6, 199 21 1, 288 5, 647 6, 935 60 
1 MI ke E. 1, 795 5, 836 7,031 139 | 2,245 6, 389 8, 634 179 
A ARI NP 2, AE ees 1, 047 4, 346 5, 393 109 | 1,156 4, 670 5, 826 182 
A E y EE SE 133 616 749 2 173 642 815 20 
d A A 120 380 500 25 149 179 328 76 
ty PAM eer ER AA A 5, 276 33, 092 38, 308 53 | 6,370 33, 012 39, 382 169 
DERIO eL d rack ce Wero A ciet 936 8, 900 9, 836 1 1, 374 8, 207 9,581 78 
Pye RIRS A RS 370 1,975 2 95 [...----- 465 2, 079 544 96 
LOUMADG. = ie onashebesl Va Al 7, 944 8, 585 71 1, 609 8, 872 10, 481 90 
24: a. IEA 64 201 265 21 07 379 476 61 
Alabama...... LINE VPE 98 1, 076 1,174 23 113 1, 181 1, 204 25 
Ce OP EC 485 1, 002 1, 487 677 691 1, 065 1, 756 800 
New Hampshire............ 646 239 885 489 775 401 1, 176 561 
Vermont. ...- 0.23.5 E | 105 248 353 278 224 169 303 389 
Massachusetts............. 5, 159 9, 235 14, 394 5, 654 5, 933 11, 254 17, 187 7, 203 
Rhode Island................ 1, 568 4, 844 6, 412 1, 161 1, 624 4, 967 6, 591 1, 354 
Oonnecticnt...<.<.-..<.2-.- 1, 565 3, 297 4, 862 1, 653 1, 993 3, 749 5, 742 2, 223 
New York...................| 10,980 19, 387 30,367 | 2,691 | 12, 287 23, 820 36, 087 3, 322 
VD SD. o M" 6, 139 24, 507 30, 646 979 6, 026 25, 628 32, 554 1, 200 
Pennsylvania................|] 5,043 16, 828 21, 871 167 5, 278 18, 174 23, 452 2 

> E AN 208 657 _ d aar 238 676 914 57 
Maryland............ «2-038 e 5, 459 7, 053 25 1, 879 5, 836 7, 715 304 
District of Columbia. ....... 695 495 L 190 7| 1,047 462 1, 509 36 
Lil AEREA e TEE 549 1, 259 1, 808 75 721 ], 854 2, 575 162 
WISE VERDI... aroma al 98 478 576 17 168 751 919 31 
North Carolina.............. 180 154 334 ^ 205 197 402 238 
South Carolina.............. 98 451 549 7 144 365 509 47 
A EAS RA 282 998 1, 280 28 331 1, 166 1, 497 93 
a AA 1, 232 6, 078 7,310 56 1, 472 5, 915 7,387 143 


—— |————— | —— Le ————— |———— 


Total United States...| 74,716 | 255,605 | 330,321 | 15,756 | 86,389 | 279,596 | 365,985 | 21,526 


' Includes some crude oil burned as fuel. 


LUBRICANTS 


The domestic demand for lubricants, which was seriously depressed 
from 1932 through 1935, recovered substantially in 1936. The total 
demand during the year was 3,015,000 barrels greater than in 1935 and 
amounted to 22,676,000 barrels, a figure exceeded only in 1928 and 
1929. 'The demand reached & peak of 23,609,000 barrels in 1929. 
It is estimated that 13,760,000 barrels of the demand in 1936 were 
used by motor vehicles and 8,916,000 barrels for industrial purposes. 
The following is the estimated division of the demand for lubricants 
into motor-vehicle and industrial uses. 


153336—37——67 
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Domestic demand for lubricating oil, 1929-S6 


[Thousands of barrels of 42 gallons] 
Con- Con- 
Total Total 
Y ear sumption| By in- domestic Year sumption; By in- domestic 
by motor | dustries by motor | dustries 

vehicles emand vehicles demand 
1929. A doses 13, 429 10, 180 23, 609 || 1933_............... 11, 781 5.371 17, 152 
eege 13, 614 7,975 21, 589 || 1934................|] 12,337 6, 087 18, 424 
i) EP 13, 447 6, 621 20, 068 || 1936................ 12, 722 6, 939 19, 661 
y IWON OMM 12, 061 4, 553 16, 614 || 1936................ 13, 760 8, 916 22, 6:6 


Exports of lubricants, amounting to 8,315,000 barrels, were slightly 
less than the 1935 figure of 8,499,000 barrels. 

Stocks of lubricants on hand December 31,1936, totaled 6,942,000 
barrels, compared with 7,025,000 on the same date in 1935. As usual, 
the East Coast district, with 2,151,000 barrels, compared with 2,227,- 
000 barrels at the end of 1935, had the largest stocks. Gulf Texas 
ranked second, having 1,350,000 barrels, compared with 1,553,000 
barrels in 1935. The figures for both these districts represent the 
lowest points in long downward trends. The figure for California— 
1,055,000 barrels, compared with 975,000 barrels in 1935—represents 
the highest stocks since December 31,1930. The stocks in the first 
two districts have dropped from 54 percent of the total at the end of 
1935 to 50 percent at the end of 1936, and California’s proportion has 
risen from 14 to 15 percent during this same period. 


a M 
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FIGURE 74.— Trends in prices of refined petroleum products, 1930-36, by months. 


Price trends for lubricating oils were not consistent for the various 
grades in the different parts of the country. Refinery prices for bright 
stocks in Oklahoma, after showing a 1%-cent increase during the 
summer, relapsed in November to the price in effect early in the year. 
Prices for pale neutrals in the Midcontinent field, after holding steady 
through most of the year, dropped 3% cents in October and had re- 
covered only 1 cent of this drop by the end of the year. Pennsyl- 
vania grades of neutrals, after displaying weakness throughout the 
year, were about the same or slightly higher in December than in 
January; Pennsylvania bright stocks gained about 2% cents during 
the summer and closed the year 1% cents higher than in the beginning 
2 the year; and other cylinder stocks gained about 3% cents during 
the year. 
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OTHER PRODUCTS 
WAX 


The production of paraffin wax amounted to 472,920,000 pounds 
in 1936 compared with 450,240,000 pounds in 1935. Domestic de- 
mand also increased to 301,488,000 pounds from 261,353,000 pounds 
in 1935, and exports declined to 187,342,000 pounds in 1936 from 
229,905,000 pounds in 1935. Imports declined from 19,557,000 
pounds in 1935 to 16,669,000 pounds in 1936. Stocks increased 
shghtly to 115,434,000 pounds on December 31, 1936. 

he average price in New York for yellow crude scale wax for 
domestic shipment recovered only slightly from the 1935 decline, the 
average being 2.4 cents per pound, compared with an average of 2.2 
cents in 1935. 
COKE 


Domestic demand for petroleum coke declined to 1,253,400 short 
tons in 1936 from 1,340,700 in 1935. Exports declined to 124,300 
short tons in 1936 from 133,500 in 1935. 


ASPHALT AND ROAD OIL 


The domestic demand for petroleum asphalt increased sharply in 
1936, amounting to 4,033,400 short tons, compared with 2,845,800 
in 1935. Details for asphalt and road oil may be found in the 'chapter 
on Asphalt and Related Bitumens. 


STILL GAS 


The production of still or refinery gas totaled 207,535 million cubic 
feet in 1936, compared with 197,220 million in 1935. 


WORLD PRODUCTION AND FOREIGN TRADE* 


The upward trend in world production of petroleum, first evidenced 
in the increase in the total for 1933, was continued in 1936, when 
1,790,271,000 barrels were produced, compared with 1,654, 593, 000 in 
1935. The largest single factor in the gain of 136, 000 ,000 barrels in 
world output was the gain of 102,000,000 barrels in the United States. 
The share of the United States, which fell just under 60 percent in 
1934, rose to 60.2 percent in 1935 and to 61.4 percent in 1936. 

All the leading producing countries showed gains in 1936, and no 
important changes in rank occurred. "The largest relative gain for any 
country was registered by Bahrein Island, which produced 4,645,000 
barrels, compared with 1,265,000 in 1935. 

Data on oil-shale production for 1936 are lacking except for Estonia, 
whose output apparently showed a material increase over 1935. The 
1935 data show Scotland producing more oil shale than all other 
countries combined, but production in the U. S. S. R. (Russia) was 
expanding rapidly. No commercial production in the United States 
has been reported since 1929. 


‘By A. H. Redfield, Petroleum Economics Division, U. S. Bureau of Mines. 
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World production of petroleum, 1932-36, by countries, in thousands of barrels 
[Compiled by R. B. Miller) 


Country 1932 1933 1934 1935 1938! 
United States. ............... Ll lll ll... 185, 159 905, 656 908, 065 906, 596 1, 093 516 
U. 8. 8. R. (Russia) 23...................... 154,775 153, 382 174, 986 182, 386 1*9, 341 
Venezuela. l lll lll. 116, 541 117, 720 136, 103 148, 529 155, 229 
Runnani&. ic ds coc 53, 815 54, 020 62, 063 61,371 63, 754) 
Mis cio 02-2. 0 2 ete oO 49, 471 54, 392 57, 851 57. 304 61, 728 
Netherland India.......................... 39, 001 42, 667 46, 925 47,171 3 49, 360 
OXIDO oia 32, 805 34, 001 , 1 40, 241 41. (CS 
TAQ S .lcgase semana aM D ET E miu a. 836 917 7, 689 27, 311 29. 406 
COON DIA. ee Eeer Md ni duas 16, 414 13, 158 17, 341 17, 598 18, 756 
(1) DEE 9, 889 13, 257 16, 314 17. 067 17. Fas 
Argentina. lll 2ll else e ce eee 13, 139 13, 691 14, 024 14, 295 15, 455 
Trinidâd AIN teitssu o ori maens 10, 126 9, 561 10, 894 11, 671 13, 237 
India, British.............................- 8,817 8, 743 10, 503 9, 218 9. 619 
British Borneo (Sarawak and Brunei)..... 3, 796 4, 490 5, 140 5, 389 4,720 
Bahrein Island_..................-......-.|_-....----.-- 31 285 1, 265 4,545 
POlBBd EA 4,116 4, 072 3, 913 3, 812 Kee 
E EE 1, 608 1, 665 2, 187 2, 967 3, (A7 
Sakhalio. csi het cee ceed eu iere 2, 854 2, 630 2, 798 2, 545 2,215 
Japan (including Taiwan)................. 1, 630 1, 455 1, 821 2, 250 2. 445 
AD A tee ctu scone hx 1, 597 1, 620 1, 637 1, 732 1, «51 
CADA A cates coor DA ee eem 1, 044 1, 145 1, 417 1, 447 1, 49 
ao AAA oaae a saa as 1, 895 1, 663 1, 546 1, 295 1, 23 
Frate. A 530 562 557 539 835 
Other eountrles. 0-0 -2 00aannoMMnMManMMMM 440 509 585 594 552 
Total a e a de o A uet 1, 310, 298 | 1, 441, 007 1, 522, 816 1, 654, 593 1, 790, 271 


1 Preliminary. 
3 Exclusive of Sakhalin. 
3 Approximate production. 


World production of oil shale, 1932-86, $n metric tons 
(Compiled by M. T. Latus] 


Country 1932 1933 1934 


1936 
Australía: 
New South Wales..................... 2,734 WR EE 208 (1) 
dr E 2-22-00 1,115 3, 456 3, 329 (1) 
China (Manchuria)....................... 1, 412, 558 (1) (1) (1) 
Estonia nissan laa eins 495, 811 499, 969 588, 958 166.410 
nce?........ BEE 91, 400 91, 000 102, 340 C) 
Germany (Bavaria)... .................... 401 553 (1) 
Italy A ee 1, 268 918 550 (1) 
eps EE ENEE EE 64, 132 00, 448 87, 783 (1) 
. 8. 8. R. (Rusala).. -2...000000000 318, 200 201, 600 206, 400 417, 000 (D 
United Kingdom: Scotland................ 1,390, 562 | 1,419, 410 | 1,423, 257 1, 430, 976 C) 
1 Data not available. ? Includes some boghead coal. 


IMPORTS, EXPORTS, AND SHIPMENTS THROUGH PANAMA CANAL 


The tendencies in the foreign trade of the United States in mineral 
oils that have been manifested since the middle of 1932 continued in 
1936. Although both imports and s Arb of mineral oils increased in 

uantity from 1933 to 1936, their relationship to the total demand, 
donet and foreign, has remained virtually unaltered. A change in 
the fiscal policy of the United States reduced both the quantity of min- 
eral oils imported since the middle of 1932 and their proportion of 
the national supply. Increased production of crude petroleum in 
otber countries has decreased both the quantity and the proportion 
of all oils exported since 1930, and the growth of refining in other 
countries has effected a sharp increase in exports of crude petroleum 
at the expense especially of the lighter refined products. 

Imports of petroleum and its products (including wax, petrolatum, 
and asphalt) into continental United States increased from 52,782,000 
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barrels in 1935 to 57,250,000 in 1936, according to statistics obtained 
from the Bureau of Forel; and Domestic Commerce. In 1936 duti- 
able imports of mineral oils for direct consumption totaled 36,228,000 
barrels, compared with 33 596,000 in 1935. Imports in bond, pri- 
marily for supplies of vessels and secondarily for refining and export, 
amounted to 21,022,000 barrels in 1936, compared with 19,187,000 in 
1935. 

The proportionate increase in imports of petroleum, both dutiable 
and bonded, from 1935 to 1936 was 8 percent, compared with an 
increase of 10 percent in total demand, domestic and foreign, over the 
same period. In terms of dail demand, domestic and foreign, the 
total imports in 1935 amounted. to 17.3 days' supply and in 1936 to 
17.1 days' supply. Imports of petroleum and petroleum products 
constituted about 5 percent of the total national demand for mineral 
oils, domestic and foreign, in both 1935 and 1936. 

As a result of higher excise taxes levied on imported gasoline and 
lubricating oil, 99.3 percent of the total imports in 1935 and 98.7 
percent in 1936 consisted of crude petroleum, fuel oil, and unfinished 
distillates. Such finished light oils as were imported. went chiefly to 
Puerto Rico and the Virgin Islands. 

Increases in imports of dutiable crude petroleum, chiefly heavy 
crudes from Mexico and Venezuela for the manufacture of asphalt, 
of fuel oil in bond for the supplies of vessels, and of unfinished oils 
for further refining were offset in part by decreases in imports of fuel 
oil into Atlantic coast and Gulf coast ports for domestic consumption. 


Crude petroleum imported into and exported from continental United States, 1930-36 1 
[Millions of barrels of 42 gallons] 


Imports: 
By countries: 
Venezuela ?. 2.2.2... eee ee 35.1 25.2 25.6 17.1 25.4 25.0 28.4 
Colombía. .................. LLL l.l. 14.2 12.3 10. 6 7.7 4.2 3.8 | EE 
e cone od os Ee 10.1 8.2 7.1 5.9 5.9 3.4 4.5 
All other... ebe A 2.7 1.6 1.4 1.2 zi ek .1 
62. 1 47.3 44.7 31.9 35. 6 32.3 33. 0 
Exports: 
By countries: 
KT TEE 19. 0 19. 2 18.1 19.6 22.0 24.4 25.7 
JAD AD ee ee ic EIE Xdasawi ed 2.9 3.6 4.9 5.5 9.7 10. 5 10.4 
o EE DE 6 3. 4 9.1 10. 2 10. 3 7.5 
a AA 1.8 2.1 1.0 2.5 2.2 6.2 6.7 
23.7 25. 5 27.4 36. 6 41.1 51.4 50.3 
Net imports. .......................- 38. 4 21.8 14,30 E A tool AI 
Net OX AA A A PE 4.7 5.5 19. 1 17.3 


1 Data from Bureau of Foreign and Domestic Commerce. 
2 Includes imports vía Netherland West Indies. 


Imports of crude petroleum, both dutiable and bonded, increased 2 
percent over 1935 in 1936. Their daily average of 90, 000 barrels in 
1936 did not exceed the daily average of 91,000 barrels for the 4 years 
1933-36 and was less than half of the daily average of 183,000 barrels 
of crude petroleum imported during the 4 years 1928-31 before excise 
taxes in the Revenue Act of 1932 were adopted. More than nine- 
tenths of the foreign crude petroleum received in 1936 consisted of 
heavy Venezuelan and Mexican crudes imported, duty paid, primarily 
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for the manufacture of asphalt and road oil. Included in the total 
imports, however, were 2,391,567 barrels of lighter crude from Vene- 
zuela entered for refining in bond and export of the manufactured 
products Colombia, which shipped to the United States 13,000,000 

arrels a year of 299—309 crude from 1929 to 1981, supplied only 
71,590 barrels in 1936, all for refining in bond and export of the 
finished products. 

Entries of fuel oil into bond, primarily for supplies of vessels, in- 
creased from 12,954,000 barrels in 1935 to 18,016,000 in 1936. In- 
cluded in these totals were 7 36,000 barrels in 1935 and 852 ,000 entered 
into bond in Puerto Rico. The Netherland West Indies supplied 
14,676,000 barrels of the fuel oil entered into bond in 1936, Mexico 
3, 266, 000 barrels, and Canada 74,000 barrels. Of the 17,164,000 
barrels of fuel oil entered into bond in continental United States in 
1936, 16,440,000 barrels were withdrawn from bond for supplies of 
vessels, 13,000 barrels exported, 164,000 barrels withdrawn from bond 
for domestic consumption on p ent of duty, and 547,000 barrels 
added to storage. Bonded Blocks ol fuel oil in continental United 
States on December 31, 1936, totaled 1,647,000 barrels. 

Direct imports of fuel oil and topped petroleum into continental 
United States for domestic consumption decreased from 7,691,000 
barrels in 1935 to 5,336,000 in 1936. To these amounts were added 
307,000 barrels of fuel oil withdrawn from bond for domestic consump- 
tion on payment of duty in 1935, and 164,000 barrels similarly with- 
drawn in 1936. 

Ninety-three percent of the fuel oil and topped crude, dutiable and 
in bond, imported into continental United States in 1935 and 94 
percent in 1936 went to Atlantic coast ports, and 6 percent in both 
1935 and 1936 went to Gulf coast ports. 

Imports of paraffin wax listed in the accompanying table included 
409,000 pounds in 1935 and 1,022,000 in 1936 entered into bond 
primarily for reexport. 


Imports and exports of petroleum products, 1935-36 ! 


1935 1936 
Imports: 
Crude petroleum.....-..........-:....---------------- thousands of barrels 32, 330 32, 957 
TT WEE ecce Oo VE 
Fuel oil, including SE pL WEE do.... 19, 909 22, 500 
Gas oil and Diesel 0il.........................- lc LL LL c cce ee eere eee do... sme 608 
wo A PV TT ME do.... 5 
wi Ae pata cp PE M thousands of pounds 19, 699 16, 669 
Petroleum jelly, petrolatum, etc...............-...-------------------- A EE 8 
ASDDRBIU 2.25 uo Ld ern cae cet OR EE QOO Rae a ei que thousands of short tons.. 54.0 21.6 
Unfinished Gls. cole oeuouosiocecécsme e a thousands of barrels.. 165 993 
Other petroleum distillates....................... 2... lll. lll lll ll... dc. en 2 
Exports: ? 
Crude petroleümi cu du cs dus Guedes E Rada HUE QuR ua E do.... 51, 430 50. 313 
CE me ee do.... 30, 613 25, 544 
Ned Hr EE do.... 6, 651 & $82 
Gas “Oil "aud distillate fuel ol: occur do.... 16, 249 19, 906 
Residual fuel-0ll.-:..ouusoucwvaerz ebe SaaS EU do.... 12, 699 14, 411 
LüDtica nts EE do.... 8, 499 $, 680 
WEE. A A A A ee thousands of pounds.. 229, 905 187, 341 
Petroleum coke..................... c c lll ll ls thousands of short tons.. 13.5 124.6 
Petroleum 4sphlhalt. uuu cccaparidew we tra Bo EORR usi RU RAE do. 232.8 211.4 
Mineral Spirits. chorra eI e PRLAZA thousands of barrels. . 16 a 


1 Bureau of Foreign and Domestic Commerce. 
! Includes shipments to Alaska, Hawaii, Puerto Rico, and the Virgin Islands. 
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At the same time, exports of petroleum, crude and refined, from 
continental United States and shipments of mineral oils to the non- 
contiguous territories increased 2 percent—from 128,987,000 barrels 
in 1935 to 131,245,000 in 1936. These exports and Territorial 
shipments consituted 12 percent of the total demand for all oils, 
domestic and foreign, in 1935 and 11 percent in 1936. 

The principal increases were in exports and Territorial shipments 
of gas oil and distillate fuel oil, due primarily to the growing use of 
Diesel-type engines. Smaller increases were shown in exports and 
shipments of residual fuel oil, lubricating oils, and kerosene. On the 
other hand, exports and shipments of gasoline and light fractions of 
petroleum were somewhat pe in 1936 than in 1935, owing chiefly 
to increased refining activity in Europe, the Netherland West Indies, 
Canada, Iran, and Japan. 

Two-fifths of the exports and Territorial shipments of mineral oils 
from the United States in 1935 and 1936 consisted of crude petroleum. 
These decreased slightly —from 51,430,000 barrels in 1935 to 50,313,000 
in 1936. In both years nearly nine-tenths of the total shipments were 
made to three countries. Exports of crude petroleum to France 
declined from 10,348,000 barrels in 1935 to 7,463,000 in 1936 as a 
result of greater receipts by French refineries from Iraq, Rumania, 
Peru, and Venezuela. Exports to Japan were slightly less—10,483,000 
barrels in 1935 and 10,394,000 in 1936. Canada, however, increased 
lts purchases of American crude from 24,412,000 barrels in 1935 to 
25,683,000 in 1936. Increased shipments of crude to Italy, Argentina, 
Cuba, Sweden, the Netherlands, and the Union of South Africa aided 
in offsetting the decline in shipments to France, Germany, and the 
United Kingdom. 

Of the major refined oils, exports and "Territorial shipments of 
motor fuels and of naphtha declined 9 percent—from 30,613,000 
barrels in 1935 to 28,544,000 in 1936. These totals included 349,000 
barrels of benzol in 1935 and 456,000 in 1936. The greatest decreases 
were in sales to the United Kingdom, which reduced its purchases 
from 5,883,000 barrels in 1935 to 4,665,000 in 1936 buying more 
from the Netherland West Indies, Rumania, and Trinidad in 1936; 
to France, which decreased its purchases from 2,413,000 barrels 
in 1935 to 867,000 in 1936 and increased at the same time its receipts 
from Rumania, Iran, and the Netherland West Indies. Similarly, 
exports of light petroleum products to Australia, Belgium, Canada, 
the Philippine Inde, Hawaii, and to Sweden were less in 1936 than 
in 1935. On the other hand, exports of gasoline and naphtha to the 
minor foreign consumers increased from 1935 to 1936, but not suffi- 
ciently to arrest the decline in shipments to the major purchasers. 

Exports and Territorial shipments of kerosene from the United 
States increased 4 percent from 1935 to 1936. Although shipments 
to the Netherland West Indies, the United Kingdom, the Netherlands, 
the Philippine Islands, Sweden, Finland, Panama, and Hawaii in- 
creased, exports to Brazil, China, Australia, Portugal, and Norway 
were less in 1936 than in 1935. 

The greatest increase was in exports and Territorial shipments of 
gas oil and distillate fuel oil—from 16,249,000 barrels in 1935 to 
19,906,000 in 1936. The principal gains occurred in shipments to 
Germany, which has especially fostered the use of the Diesel-type 
engine, the Netherlands, the Netherland West Indies, Belgium 
Spain, and Greece. On the other hand, less gas oil and distillate fuel 
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oil was sold to Japan, which increased its refinery output, and to the 
United Kingdom, which bought more from Rumania. 

Although international inl Conn to revive, competition 
of the Netherland West Indies, Mexico, Trinidad, Rumania, Iran, 
and Netherland India was responsible for the smaller increase in 
American exports and Territorial shipments of residual fuel oil— 
from 12,699,000 barrels in 1935 to 14,411,000 in 1936. Increased sales 
to Japan, Chile, Canada, Italy, Panama, Spain, the Philippine Islands, 
and Greece, as well as to smaller purchasers, contributed to the general 
increase, in spite of smaller sales to Mexico, New Zealand, and some 
minor foreign consumers. 

As a result of general economic recovery and of continued industrial- 
ization of the less-developed countries, exports and Territorial ship- 
ments of lubricating oils increased from 8,499,000 barrels in 1935 to 
8,680,000 in 1936. "The principal purchasers in 1936 were the United 
Kingdom, Germany, Belgium, France, British India, Canada, Aus- 
tralia, Japan, Italy, and China, which took, all together, more than 
three-fourths of the total exports. 


Exports! of the major petroleum products, 1935-86 by countries of destination 
[Thousands of barrels of 42 gallons, except wax, which is In thousands of pounds) 


Gasoline? Kerosene | 788 oil pog fuel tnn ting War 


1935 1936 1935 | 1936 1935 1936 
Argentína............. 18 155 1 1 4, 691 6,19 
Australía.............. 2, 233 1,877 278 181 454 814 
Belgium.............. 1,658 | 1,442 124 43 8, 605 & 004 
Brazil. ocacion as 1, 144 1, 157 524 501 2, 388 2.21 
British India.......... M DEOR 1 6 804 NA 
Canada............... 1,419 | 1,214 44 55 1, 709 1, 54 
Ehe eroe: 144 | 173 |....... 6 6, 256 1, sid 
China, Hong Kong, 
and Kwantung...... 507 642 955 684 10,909 | 10,192 
Colombia. ............ 10 19 Ee, uso um 4, 640 7, 143 
tbe ee 560 643 42 1 2, 352 2, 379 
Denmark............. 16 183 |....... 4 2, 255 1,53 
Finlàind.......... ssl] 0 058 AA RA 110 133 T% 
France................ 2, 413 867 1 2 662 386 
Germany. ............ 44 657 6 1 17, 093 9, 9*3 
Irish Free State....... 136 167 30 40 2, 458 2, 076 
AS M 423 426 26 9 33,228 | 258,154 
Japan. ege Geert et 699 1, 081 3l |[....... 513 J5 
Mexico................ 200 21 25 3, 370 2.08 
Netherlands........... 928 789 526 693 9, 344 5, S63 
Netherland West 
ndies............... 662 831 988 | 1,301 20 EE 
New Zealand.......... 549 562 15 279 E 
TA -oaaae 234 60 128 97 1, 332 (33 
Panama..............- 102 225 37 109 293 LE 
Philippine Islands. .. 1,079 917 451 513 3, 142 1. 345 
DAN ssaso cues le 2113 | 2,086 |.......]|....... 3, 216 5M 
Sweden............... 1, 048 441 298 356 6, 167 Ss. 54 
Union of South Africa. 747 805 150 152 1, 164 2 059 
United Kingdom...... 5,883 | 4,665 | 757 | 937 69,090 | 55.604 
Other countries.......| 2,764 | 2,305 | 1,021 870 32,395 | 25,743 


————Á— | nmm — | — Á—— | — ——sÀ. | — | —  aáÜ€—— M | ——— nn — 


28, 509 | 24, 631 | 6, 462 229, 864 | 187, 23 


SHIPMENTS TO NONCONTIGUOUS TERRITORIES 


Alaska................ 188 77 9 3 697 478 13 [M EE H 
Puerto Rlco........... 455 487 76 97 101 224 21 24 29 21 
Virgin Islands......... 10 14 3 2 2 2 1 y A ake ces 
Hawaii................] 1,045 | 1,170 107 130 | 2,138 | 2,031 67 49 15 Ze 

1,698 | 1,748 195 232 | 2,938 | 2,735 102 80 44 63 


gege 


“Includes exports’from noncontiguous territories, 
2 Includes natural gasoline. 
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Shipments through Panama Canal.—Shipments of mineral oils from 
California to the Atlantic coast through the Panama Canal decreased 
from 9,769,000 barrels in 1935 to 7,992,000 in 1936. The principal 
decrease was in shipments of gasoline, which formed 73 percent of the 
total shipments in 1935 and 1936. Lower tanker rates, averaging 
39 percent of the rates from California to Atlantic ports, enabled 
Gulf coast refiners to supply gasoline to the east coast at 10 percent 
less than the delivered price quoted by California shippers and to 
increase gasoline shipments from the Gulf coast to the Atlantic sea- 
board from 141,193,000 barrels in 1935 to 153,026,000 in 1936. Simi- 
larly, kerosene shipments from California to the Atlantic coast declined 
from 1,189,000 barrels in 1935 to 1,133,000 in 1936 and intercoastal 
shipments of California gas oil and fuel oil from 877,000 barrels in 
1935 to 625,000 in 1936. 
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A vigorous growth in demand characterized the natural-gas industry 
in 1936, and gas sales increased to an all-time high. The continued 
expansion in industrial activity and increases in the purchasing 
power of consumers were instrumental in causing an unusually large 
expansion in markets for natural gas in 1936. The industry absorbed 
virtually all of its excess pipe-line capacity, which had accumulated 
as the result of the construction boom in the late twenties, and 
embarked upon another period of expansion. The present emphasis, 
however, appears to be on enlarging the capacity of existing major 
lines through looping and extensions rather than on the construction 
of new systems. 

Marketed production for the year reached an estımated total of 
2,175,000,000,000 cubic feet, an increase of 13 percent over that in 
1935. This marks the first time that the annual volume has exceeded 
2,000,000,000,000 cubic feet. The value of the production at the 
wells was $126,150,000, based upon the assumption that the average 
price was 5.8 cents per thousand cubic feet, as in 1935. (See fig. 75.) 
Imports from Canada were reported as 153,000,000 cubic feet and 
exports to that country as 85,000,000 cubic feet. Although final 
quantity data on exports to Mexico are not yet available, the total 
was about 7,400,000,000 cubic feet in 1936, compared with 6,727,000,- 
000 cubic feet in 1935. Deducting the excess of exports over imports 

! Data for 1936 are preliminary; detailed statistics with final revisions will be released later. 
? Tables compiled by H. Backus, Petroleum Economics Division, U. S. Bureau of Mines. 
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from the total marketed production indicates that the consumption 
of natural gas in the United States in 1936 was 2,167,668,000,000 
cubic feet. The total value of domestic sales at points of consump- 
tion in 1936 was about $479,000,000, an average of 22.1 cents per 
thousand cubic feet. This represents a decline of 0.3 cent from the 
average value in 1935. The decline in value of natural gas probably 
reflects a slightly lower average price for domestic and commercial 
consumption and a relatively greater increase in sales of low-priced 
gas for industrial purposes. 


Summary of statistics for natural gas in the United States, 1931-36 


1931 1932 1933 1934 1935 1936 1 
Marketed production 
millions of cubic feet.. 
California. ....................... 0....| 305, 484 | 259,709 | 268,122 | 284,109 325, 000 
Louisiana........................ do....| 224,155 201, 561 197, 826 225,713 | 249, 450 293, (00 
Oklahoma........................ do.... ; 255, 487 | 245,759 | 254,457 | 274,313 305, Q0 
TEXAS... -0.0000 ENTONCES do....| 404, 456,832 | 475,691 | 602,976 723,000 
West Virginia......-.....-..-... do....| 124,797 | 100,540 | 100,653 | 109,161 | 115,772 130, 00 
Other States..................--.. do....| 303,289 086 | 275,746 | 310,292 ! 397. à) 
Total production............. do..../|1, 686, 436 |1, 555,990 |1, 555, 474 |1, 770, 721 |1, 916, 595 | 2, 175, 000 
o Canada....................... do.... 74 83 69 73 73 85 
To Mexico.....--.-.--..--------- do....| 2,157 1, 610 2, 089 5, 728 6, 727 7, 400 
Imports from Canada.............. do... 44 38 83 68 106 153 
Consumption: 
Domestic......................... do....| 204,406 | 298,520 | 283,197 | 288,236 | 313,498 345, 00 
Commercial...................... do.... 86, 491 87,307 85, 577 91. 261 100, 187 113,000 
Industrial: 
A a REST do....| 571,365 | 529,378 | 491,159 | 554,542 | 580,414 640, MO 
Carbon-black plants............ do....| 195,396 168, 237 190, 081 229, 933 | 241,589 283, 421 
Petroleum reflneries............ do....| 75,548 67, 467 66, 333 79, 965 80, 175 (1) 


Electric public-utility power plants ! 
millions of cubic feet__| 138,343 | 107,239 | 102,601 127,806 | 125,239 154, 080 


Portland-cement plants 4....... do....| 31381 21, 440 22, 001 27, 331 26,752 36, 923 
Other industrial................ do....| 291,319 | 274,687 | 312,450 | 365,824 | 442,047 £93, 244 
Total consumption. .......... do....|1, 684, 249 |1,554,335 |1, 553,399 |1, 764, 988 11,009,901 | 2, 167, 663 
Domestic...................... percent.. 18 19 16 
Commercíal...................... do.... 5 6 6 5 5 H 
Industrial: gees Steeg Zeisseng do 77 75 76 79 78 n^ 
Number of consumers: 
Domestic................... thousands.. 6, 443 6, 506 6, 691 6, 984 7,391 (2) 
Commercial...................... do.... 518 531 541 582 613 (1) 
Industrial Keen cscs cete rn us do.... 28 30 30 31 36 () 
Number of producing gas wells........... 55, 756 54, 100 53,660 | * 54, 130 53, 790 (2) 
Value (at wells) of gas produced: 
HN EEN thousands of dollars..| 117,505 98, 985 97,096 | 106,438 | 110,402 128, 150 
Average per M cubic feet........ cents.. 7.0 6.4 6.2 6.0 5.8 5s 
Value (at point of consumption) of gas 
consumed: 
Total......-.----- thousands of dollars..| 392,156 | 384,123 | 368,119 | 394,257 | 428,074 479, n 
Ree TEEN do....| 208,262 | 223,377 | 200,699 | 215,029 | 233,940 251, 000 
Commercíal.....................- do....| 41,347 44, 000 42, 582 45, 287 49, 386 55. 000 
Industrial......2:.2 c ee cones do....| 142,547 116, 746 115, 838 133, 041 144, 748 173, (ía) 
Average per M cubic feet: 
Domestic...........---.---..-- cents.. 70.7 74.8 74.0 74.6 74.6 13. $ 
Commercial.................... do.... 47.8 50.4 49. 8 49.6 49.3 48. 1 
Industrial...................... do.... 10. 9 10.0 9.8 9.7 9.7 10. 1 
Domestic and commercial...... 0.... 65.5 69. 3 68. 4 68. 6 68.5 66.8 
Domestic, commercial, and industrial 
cents.. 23.3 24.7 23.7 22.3 22.4 22.1 
Treated for natura! gasoline: 
Quantity........ millions of cubic feet. .|1, 790, 119 |1,499, 756 |1, 551, 464 |1, 776, 172 |1, 822, 000 | 1,900. 000 
Percent of total consumption. .......... ? 106 96 100 7101 95 SS 


! Subject to revision. 

3 Figures not available. 

3 U. 8. Geological Survey. 

4 Chapters on cement, in Minerals Yearbook and Statistical Appendix to Minerals Yearbook. 

5 Exclusive of oil- and gas-fleld operators. 

6 Revised figure. 

' Exceeds 100 percent, as part of the natural gas treated for natural gasoline is blown to the air and not 
Included in total consumption. 


Of total domestic sales in 1936, 1,709,668,000,000 cubic feet was 
for industria] use; this was 15 percent more than the 1935 total of 


NATURAL GAS 1057 


1,496,216,000,000 cubic feet. Miscellaneous industrial demand, 
including. petroleum refineries, increased approximately 13 percent, 
reflecting activity in the glass, ceramic, metal-working, and other 
industries. In some cities in the Middle West industrial demand 
increased more than 30 percent. 


COMPETITIVE POSITION 


The weighted average price of representative grades of fuel oil in- 
creased from 67 cents per barrel in 1933 to 92 cents per barrel in 1936. 
The average price of coal probably increased 33 percent from just 
before the code was inaugurated to the close of 1936. As the average 
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FIGURE 75.— Production and value of natural gas, 1918-36. 


value of natural gas at points of consumption declined about 7 per- 
cent from 1933 to 1936, it may be assumed that the competitive 
position of natural gas among the primary fuels has strengthened in 
recent years. 

In general, the consumer price of natural gas reflects principally 
the field price plus distribution costs. The trend in field prices in 
recent years has been downward, and in view of the size of developed 
reserves it hU ws unlikely that there will be a material increase in 
this price in the near future. 

red are that the average distribution cost was reduced in 
Ty as many pipe lines operated at a higher percentage of their 
capacity and as some of the larger systems improved their load factors 
by expanding their industrial markets. On the other hand, further 
expansion probably will involve increased capital expenditures and 
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rising costs for labor &nd materials, which will tend to prevent a 
mower expansion in natural-gas sales at the expense of competing 
uels. 

In general, far greater confidence has been shown in the last few 
years as to the adequacy of natural-gas supplies, owing largely to a 

rowing realization of the tremendous developed reserves in the 
Southwest now within reach of most of the principal cities. The 
problem of convincing prospective customers of the dependability of 
natural-gas supplies has always been a real one in the development of 
new markets. The virtual removal of this handicap in many dis- 
tricts facilitates to a marked degree the “selling” of natural-gas 
service to new communities. The foregoing does not mean that the 
factor of gas reserves is no longer vital, but it emphasizes the practical 
importance of an apparent psychological change in public opinion. 
The effect of this change is to render less potent the time-honored 
“dependability” defense of the vendors of competing fuels. 

State taxes on natural-gas production have been actively discussed 
in recent months, particularly in the Southwest. The tax burden 
carried by natural gas in connection with both production and pipe- 
line operations seems more likely to increase than decrease in the 


future. 
EMPLOYMENT AND EXPENDITURES 


Data on employment and expenditures at natural-gas wells were 
compiled by the Bureau of Mines in cooperation with the Census of 
Business for 1935. 'The accompanying table summarizes this in- 
formation by States. 


Employment and expenditures at natural-gas wells in 1935, by States 


Btate Supplies Pur- 
and | Fuel 

sands of | materi- electric 

als 3 ity 

LITT DTP — nates, 22 10 (9) 
California... .--.-----------------2-----Ș- 9 3 2 

Colorado- c. eoe doloso cd einsa $ 3 WM 

DL ege ee 5 10 (9 
INGIARG EE 131 18 1 
BE 209 50 10 
A an ireas 124 75 6 

EE EE 90 20 (9 

Michigan. apena io UR E Sce EHE 22 15 (9 

Misse ppi EE 3 10 (t 
IMISSQUEL. chica See ure E ee DR REA 2 10 ( 

Montaná- o Eege 33 19 $ 

New Mexico. ............................ 16 3 (9 
New YOIK.- EE 307 100 4 
OO OR ROM ee 750 250 10 
OR IGNGMNG: uo rei ee cate 489 100 10 
Pennsylvania. ........................... 2, 125 800 40 
TOXAS 2.22% 200220. cede eee es 586 200 39 

Utah, Washington, and 8outh Dakota... 6 8 (9 
West Vireinin 2... LL. LL... 2, 000 567 50 

Wyomlng..2 ccc sc idee quine rco quss 492 22 (9 
United States... 7,495 | 2,288 167 


1 in the = only—salaried employees at central administrative offices included with those employed on 
crude petroleum. 

3 N amper of wage earners determined by averaging the total number reported on pay rolls the 15th of 
each month. 

3 Includes cost of repair parts, machinery supplies, and all other materials and equipment necessary to 
maintain and operate the wells. 

* No purchases of electricity reported in partial coverage of the State. 


NATURAL GAS 1059 


Total wages and salaries for dry-gas production in the field in 1935 
were $11,181,000, or about 20 percent of the total value at wells. 
The average annual wage of about $1,000, received by 7,288 wage 
earners, is probably somewhat lower than actual rates because at 
least 1,000 part-time workers are included in the employment figure. 
Many additional field workers were omitted entirely because their 
compensation for the year was so low as to indicate that they prob- 
ably had other more remunerative sources of livelihood. Salaried 
field employees numbered 2,780 and were paid a total of $3,901,000, 
an average annual salary of $1,403. The Eastern States have a 
much higher pay-roll expense per thousand cubic feet of gas produced 
than do the Southwestern States because of the comparatively small 
productivity per well in the eastern fields. 

Expenditures for supplies and materials at gas wells, exclusive of 
initial drilling costs and fuel, totaled $7,495,000 in 1935. Total 
expense for fuel was $2,288,000 and for electric current $167,000. 


GROSS PRODUCTION 


Virtually all national and State totals of natural-gas production 
represent a summation of the quantities consumed for all purposes. 
Complete coverage of the quantity of natural gas reaching the surface 
by way of the 400,000 or more active oil and gas wells obviously is 
impossible, but for 1935 & particular effort was made to obtain & closer 
approach to gross-production totals than had been obtained pre- 
viously. Estimates of gross production, which are given in the follow- 
ing table by States, represent essentially marketed production plus 

uantities used in repressuring, stored ip the ground, or wasted. The 

gures on wastage are not complete, as no estimates were made of 
the quantities blown to the air at wellheads of or unmeasured losses 
in bringing in and operating wells and testing lines. In general, the 
figures shown cover residue gas blown to the air, shrinkage at natural- 
gasoline plants, and an estimate of transmission losses based on reports 
of ““unaccounted-for” gas. 

Repressuring.—Repressuring is the injection of gas, generally 
natural gas, into partly depleted oil and gas reservoirs primarily to 
increase oil recovery. An incidental but important aspect of repres- 
suring in many fields is the conservation of large volumes of gas which 
would otherwise be wasted. The present firmness of petroleum prices 
is stimulating the growth of repressuring in many of the old oil fields. 

In 1935 Oklahoma was the leading State in utilization of natural gas 
for repressuring; 39,055,000,000 cubic feet were returned to oil sands 
in the State for repressuring. In California 34,237,000,000 cubic feet 
were injected in 1935 for repressuring. E activities in 
nine other States brought the total volume of gas so used in the United 
States to 90,290,000,000 cubic feet, or nearly 4 percent of the gross 
production. 


1060 MINERALS YEARBOOK, 1937 


Gross production of natural gas in the United States in 1985, by States 
[Millions of cubic feet] 


Estimated production ! Estimated disposition 


State 
From gas | From oil Total Marketed| Used in | Stored | Losses 
ells wells 


pos EA o oe — ef 


LEE eege 4, 600 8, 000 7, 600 6, 167 1,023 |......... 410 
Californa........................- 9,000 | 341,000 | 350,000 | 284,109 | 34,237 4, 556 Zi, (Gë 
Coloreodo. -2-22-0221 2, 900 300 8, 200 2, 831. IA 357 

RA ee Mets CHEN 1, 500 1, 550 1,448 A o renee 102 
Indiana... ooo eet 1, 750 100 1, 850 1,777 o o hz 72 
CE MERIDIEM ON UNE ; 15, 000 68, 000 567,125 1... 5, 760 5, 116 
Kentucky, ee 41, 2, 500 44, 000 39, 738 562 EE 3, 70l 
Louisianas 222-222. eee 242, 000 19,000 | 261,000 | 249, 450 375 EE 11,175 
Michigan. .......................- 8, 000 5, 500 $203 ace EE 1, 297 
SE SE 10, 000 |.........- 10, 000 9, 643 |.........]..-.----.. AS, 

SE 0515-1... 615 609 |. cl o sos 6 
A , 200 800 21, 000 19, 870 |........- 120 1, 0160 
New Mexico. ....................- 12, 000 19, 000 81, 000 dU UST EE, GE 3, ù 
New York.....-----.---------0--- 9, 300 100 9, 400 8, 288 2 Ee 1, 108 

^ EE 48, 300 3, 700 52, 000 49, 592 E -nMn 2, 408 
Oklahoma........................- 120,000 | 225,000 | 845,000| 274,313 | 39,055 |......... 31, 632 
Pennsylvania..................... 94, 000 5, 000 99, 000 94, 464 896 171 3, 469 

EL 2 1 2: 2255/2 10 oL eL 686, 000 | 340,000 |1, 026, 000 | 642, 366 2,915 578 | 380,142 
West Virginia....................- 113, 000 12,000 | 125,000 | 115,772 3,934 |......... 5 Mà 
Wyoming.....................-... 22, 000 14, 000 86, 000 26, 643 7, 288 109 1, 960 
Other States... 290 |.......... 290 MA O 45 


1, 493, 005 |1, 005, 000 |2, 498, 005 {1,016,595 | 90,290 | 11,294 | 479,826 


ge diri piu | production plus quantities used in repressuring, stored in the ground, lost in handling. and 
own e alr. 

3 Includes gas blown to the air at “stripper” plants, shrinkage at natural-gasoline plants, and transpor- 
tation losses, but does not include wastage at welibsedi 


Storage.—The storage of natural gas underground is closely allied 
to repressuring, as it also involves the return of gas to natural reser- 
voirs. The purpose is to conserve surplus gas for future demand. 
At some operations dry-gas reservoirs are used, and at others partly 
depleted oil fields whose structural characteristics are suited to 
retention of the injected gas. The seasonal variation in demand for 
natural gas perhaps most frequently necessitates gas storage, par- 
ticularly 1n regions where casinghead gas is used extensively for domes- 
tic and commercial purposes. Under such conditions, some of the 
residue casinghead gas produced during the summer months when 
natural-gas requirements are low is often stored for use in the cold 
season when consumer demands are heavy. 

A total of 11,294,000,000 cubic feet of natural gas was stored m 
six States in 1935. The 5,760,000,000 cubic feet stored in Kansas 
and the 4,556,000,000 cubic feet in California represented over 90 
percent of the quantity stored. 

Waste.—Increasingly vigorous attempts have been made to reduce 
waste in natural-gas operations. The factors affecting waste in the 
transportation and distribution of natural gas are relatively simple 
and easy to classify and they exert a direct effect upon operating 
efficiency. Ordinarily an immediate financial advantage results from 
reducing gas waste within practicallimits. "This has been an effective 
stimulus to engineering research to improve methods and equipment 
for transporting, metering, regulating, and utilizing natural gas. 
Many technical improvements have made possible a considerable 
reduction in the percentage of gas leakage between the producing 
fields and the ultimate consumers. 
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Waste of gas from the standpoint of natural-gas production, how- 
ever, is & far more intricate problem, as evidenced by the many 
recent attempts to reduce waste in the Panhandle. The nature of 
oil and gas production makes the loss of some gas into the atmosphere 
inevitable; for example, it is virtually impossible to bring in a gas well 
without some gas escaping. Growing interest in conservation and 
increasing opportunities to sell gas or put it to use in many fields 
have helped to improve operating technique to reduce gas waste. 
There is now a better understanding of the behavior and functions of 
natural gas in reservoirs, whether dry gas or oil and gas together. 
Realization that the gas has value in as well as above the ground at 
times has had a restraining influence upon uneconomic withdrawals. 

The greatest losses in recent years and those that have been most 
difficult to bring under & reasonable degree of control have been the 
fault of operators whose financial interests seemed best served b 
producing large &mounts of gas solely to extract the relatively sm 
percentage of natural gasoline it contained. Proration and con- 
servation regulations in States producing large quantities of flush oil 
have reduced the loss of casinghead gas considerably and continued 
improvement is anticipated. In the Panhandle field of Texas, which 
was credited with about 67 percent of all the losses in 1935, tre- 
mendous volumes of residue gas were still being blown to the air in 
1936, although the average wastage in that year was far below that 
in 1934, the peak year. 


MARKETED PRODUCTION 


As already stated, the marketed e of natural gas in 1936 
is estimated as 2,175,000,000,000 cubic feet, or nearly 260,000,000,000 
cubic feet above the final figure (1,916,595,000,000 cubic feet) for 
1935. "The estimate for 1936 represents & new record, exceeding the 
previous high of 1930 by 12 percent. 

Texas easily retained first rank among the producing States; in . 
fact, its estimated production for 1936 (725,000,000,000 cubic feet) 
is more than double that of California, which ranked second. 

The total value of the production at wells in 1936 is estimated as 
$126,150,000 compared with $110,402,000 in 1935. Figures on value 
by States have not been estimated for 1936, but the final figures for 
1935 show that the average value at the wells ranged from 1.8 cents 
per thousand cubic feet in New Mexico to an average of 22.8 cents in 

ew York. The average values at points of consumption for 1935 
ranged from 9.7 cents per thousand cubic feet in Oklahoma to 71.3 
cents in New York. The spread between the average value at the 
wells and the average value at points of consumption was largest in 
Washington, Illinois, and New York. 


153336—87—— 08 


1062 


MINERALS YEARBOOK, 1937 


Natural gas produced in the United States and delivered to consumers, 1906-55, by 


Year 


1908........ 
19009... 
1910........ 


Year 


Sas 


New 
York 


nia 


212, 364 
246, 215 
342, 214 


:334, 789 


305, 930 
263, 484 
259, 799 
268, 122 
284, 109 
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Arkan-| Califor-| Colo- 
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Okla- 
homa 


nois 


JN fO RO CO CO a i d». C9 No C3 03 
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States, 1n millions of cubic feet 


Indi- | Kan- | Ken- | Louisi- | Michi-| Missis- Mon- | New 


ana sas |tucky| ana gan sippi tana Mexico 
7, 861 |69, 323 789 [21,089 EE EE NEE ee 
6, 624 176,707 | 1,303 | 21, 288 hell 
5, 256 1,430 | 21,752 E A ANNE REM 
6, 159 | 75, 074 | 2,09 34,365 | | 1]|........|].......1....... 
5,760 |59, 380 | 1,357 | * 8, 110 QA NOR riadas 
4,365 |38, 800 | 1, 275 | +9, 786 EE AE AO 
3, 618 068 | 1,951 |4 14,493 7 AM AA PA AS 
2, 921 |22,884 | 1,821 |* 26,653 V ISDN, RERO MEER TE 
2, 580 |22, 628 | 1, 422 |t 26,77* ad Regine A ENEE 
2, 261 |27, 046 | 1,66 25, 540 V e ENEE 6 |....... 
1, 715 |31, 710 | 2, 107 | 32, 081 las osas 213 CAN 
1, 712 |24, 439 | 2,802 | 31, 287 I s mecs MEM 
1,667 |27,825 | 3,022 | 36, 094 ee D ecto 
1, 407 |16, 150 | 2,057 | 47,062 |  1]J.......- Wie in tha 
1,779 {21,158 | 3,345 | 58, 274 CN BIS |-...... 
1,066 |15,717 | 4,820 | 5S, 004 (0. Lee 336 
947 |20, 289 | 5,872 | 70,267 | 1l|........ 486 a 
880 130,913 |11, 953 |112, 031 D DEEN 1, 470 Qi 
998 | 25, 580 112,875 |160,945 | 1]|........ 1.071 ll. 
1, 168 |26, 917 |10, 770 |152, 620 3 EE TRIES 1, 496 IO 
901 |38, 095 |10, 410 1157, 423 OI, 2, 283 921 
1, 124 |42, 646 | 10, 206 | 186, 961 1 5 4,253 ], 019 
1, 290 |45, 644 |15, 383 |227, 821 469 3) 6. 271 Si 
1, 012 |38, 469 ,588 |261, 138 | 4,526 90 | 9, 659 3. DA 
28, 023 |278, 341 | 2,075 179 |10, 060 9,47 


Value at points 
of consumption 


West 
vir. | Wyo: | Oth- | Total 


—— |— | —————— | ——— |——M—— | ————— | — || a€—MMHáá—— ecm | — ——— | ———9 


! Less than 500,000 cubic feet. 
2 Alabama and Texas included with Lousiana. 
3 Included under “Others”; separate figures not available for publication. 
‘Includes Alabama. 
! Includes gas piped from Oklahoma and consumed in Arkansas. 


` Aver- 

ginia ming | ers uen age per 
sands of |`} e 

dollars) (cents) 

119, 406 (1) 179 | 388,943 | 46, 874 12.2 
122, 687 916 406, 622 54, 222 13 3 
112, 181 1) 1, 638 402, 141 54.640 13 6 
166, 435 (1) 2. 125 480, 706 63, 20; 13.1 
106, 7 (1) 2,815 509, 155 70, 756 13.9 
206, 891 (1) 2, 384 512, 993 74, 622 145 
239, 007 (1) 1,851 562, 203 84, 564 15. 0 
245, 454 () L 196 581, 898 87, 847 15.1 
236, 489 (1) 1, 043 591, 867 94, 116 11 9 
244, 004 (1) 460 623, 579 | 101. 312 14.1 
299, 319 (1) 724 753, 170 | 120, 227 15. 0 
308, 617 (1) 1,325 795, 110 | 142, 054 17.9 
265,161 | 4,339 | 1,928 | 721,001 | 153, 554 21.3 
234, 095 | 6,014 118 745, 916 | 160, 838 21.6 
230, 719 410, 312 41 798, 210 | 196, 194 24 6 
174, 921 |15, 608 27 662. 052 | 174,617 2n. 4 
105, 288 ¡23, 427 22 762, 546 | 221, 535 Nl 
203,867 |35, 523 151 |1, 006, 976 | 240, 001 33.8 
182, 285 |40, 036 148 |1, 141, 521 | 253, 856 22.2 
180, 345 |45, 539 76 |1, 188, 571 | 265. 271 23 
180, 223 |46, 507 61 |1,313,019 | 300, 168 22. 9 
162, 375 |43, 582 | 1, 056 |1, 445, 428 | 317, 930 20 
163, O18 |47, 490 | 1,595 |1, 568, 139 | 363, 726 SES 
167, 333 , 648 | 1,169 |1, 917, 693 | 413, 276 21.6 
144, 180 |43, 219 | 1, 704 |1, 943, 421 | 416, 090 214 
124, 797 |39, 770 | 1,790 |1, 686, 436 | 392, 816 25.3 
100, 540 |28, 938 | 1, 148 |1, 555, 990 | 334, 632 24. 5 
100, 653 |25, 830 909 |1, 555, 474 | 368, 540 Bi 
109, 161 | 23, 148 858 11,770,721 | 395, 375 2.3 
115, 772 |26, 643 853 |1, 916,595 | 429, 374 24 
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Natural gas produced and consumed tn the United States in 1935, by States 


Produced and delivered to consumers, including Consumed, including receipts from 
deliveries in other States other States 
Estimated value | Value at points of Value at points of 
Quantity at the wells consumption Quantity consumption 
State —_———————  _ | 1u] u A 
Aver- Avor- Aver- 
eee Per- BES. í E SE Per- m 
cubic |cent per per cubic ¡cent per 
feet of Total cubic Total cubic feet of Total cubic 
total [cet feet total feet 
(cents) (cents) (cents) 
P M RM derer A A E) rm A 10, 563, 0.6| $2,881,000] 27.3 
D a E E PA AAA mes 5,603,000; .3| 1,963,000] 35.0 
EE ees 6, 157.000| 0.3 43, 000 1.2; $1, 400, 000 22.7 26, 476.000! 1.4| 6,012, 000 22.7 
Calif..... 284. 109, 000| 14. 8! 19, 916, 000 7.0; 81, 485, 000 28.7) 284, 109, 000| 14. 9| 81, 485, 000 28. 7 
Colo. .... 2, 543, 000 2 101, 000 3. 6 616. 000 22. 7 17, 233, 000 H 5,659,000 32.8 
IX V EE RE, GE A uaa m. 2, 707, 000 .ll 2,125,000 1R. 5 
NT AAA ROO MINDS NS E EE vec rcs WE 602, 000| (1) 230,000| 33.2 
(ull eestlo ones A AO VE, EE EA R, 082, 000 .4| 3,901, 000 48. 3 
Il. I, 448, 000 .1 122, 000 8.4 844, 000 58.3 57,319, 000| 3.0| 33, 105, COO 58.3 
Ind...... 1, 777, 000 .1 275, 000 21.1| 1,081,000 60. 8 15, 613, 000 .8| 4,798, 000 30. * 
TOW Oo cee ioe dee du A ADA APA EE et 19,077,000} 1.0| 6, 416, 000 33.6 
Kans..... 7, 125,000} 3.0) 2, 925, 000 5. 1| 18, 153, 000 31.8 72, 806. 000} 3.8] 16,756, 000 23. 0 
) 39,738,000; 2.1) 4,819, 000 12. 1) 17, 730, 000 44. 6 15, 826, 000 , BI 6,902,000 43. 6 
La.......| 249, 450,000] 13.0| 8, 756, 000 3. 5| 46, 468, 000 18.6] 151,934,000| 8.0} 16,401, 000 10. 8 
WC, 2250 etek ecce E AA col eas c IG E 784,000] (!) 639, 000 81.5 
Mich..... 4, 203, 000 2 422, 000 10.0| 1,973,000 46. 9 4, 203, 000 .2] 1,973,000 45. 9 
NIInD ses A EA PEO E, WE eee 10, 579. 000 Däi 5,152.000 48.7 
Miss..... 9, 613, 000 23 426, 000 4.4| 2,259, 000 23.4 8, "ER, 000 .5| 2, 491.000 28. 4 
Mo...... 609, ADO} (1) 87, DOO 14.3 282, 000 46. A 33, 060,000} 1. 7| 14, 529. 000 43 9 
Mont.... 19, $70,000| 1.0 785, 000 4.0| 5,587,000 28. 1| 416,832,000 «Bl 4,405, 000 25.2 
Nebrp.. EE AA EE E E iu hara 14, 310, 000 .8| 5,291. 000 37.0 
N. Mex.. 2,931,000) 1.5 508, 000 1.8| 4, 292, 000 15. 4 18, 419,000) LO 1.935.000 10. 5 
N: Y 2 ? 8, 288, 000 .4| 1,892, 000 22.8; 5,909,000 71.3 35, 705, 000| 1. 9| 17, 199. 000 48.2 
A S EE E, VE E, A SSES L 382, 000 .1 517, 000 37.4 
Obio..... 49, 592,000! 2.6} 8,158, 000 16. 5| 24, 179, 000 48.8| 105,896,000| 65. 5) 51, 969, 000 49. 1 
Okla..... 274, 313, 000] 14. 3| 6,603, 000 2. 4| 26, 511, 000 9.7| 255,5908,000| 13. 5| 20, 264. 000 7.8 
Pa.......| 494, 464,000) 4. 9| 20, 252, 000 21. 5| 30, 434, 000 41. 7 91,601,000) 4. 8| 38, 531, 000 42.1 
8. Dak... 8. 000| (1) 900 6.3 3, 000 37.6 4, 656, 000 .2| 1,567,000 33. 7 
d Kn A A E EE, EE bcr cce tal e eret 9, 479, 000 .9| 3,382. 000 35.7 
'Tex......| * 642, 366, 000| 33. 5) 13, 233, 000 2. 1/101, 046, 000 15.7, 525, 697,000| 27. 5| 49, 773, 000 9.8 
Utah..... 98, 006; (1) 4, 000 4.1 22, 000 22. 4 8, 747, 000 A 1, 939, 000 22. 2 
Va. ...... A O A A ARAS NEMUS 343.000| (1) 341. 000 99. 4 
Wash.... 138, 000| (1) 11, 500 8.3 93. 000 68. 8 138, 000| (1) 95. 000 68.8 
W. Va...| 115,772,900! 6.1| 19,612. 009 18. 9| 45, $20, 000 39. 6 53. 763, 000| 2.8) 14, 248,000 27.8 
Wyo..... 26, 143,000) 1.4 831, 000 3.1| 4, 125, 000 15. A 18, 904,000) 1.0| 2, 196.000 11,8 
m i 1, 916, 595, 000/100. 0/110, 402. 000 5. 8/429, 374, 000 22. 4|1, 909, 901. 000) 100. 0, 428, 074, 000 22.4 
ota 


1934... 1, 770, 721, 000: 100. 0; 106, 438, 000 6. 0/395, 378,000} 22. 3/1, 764, 988, 000/100. 0,394, 257,000; 22.3 


1 Less than 0.05 percenr. 

°” Includes 106,600 M cubic feet piped from Canada. 
3 Includes 22.000 M cubic feet piped to Canada. 

* Includes 44,000 M cubic feet piped to Canada. 

! Includes 6,727,000 M cubic feet piped to Mexico. 


WELLS 


The increased demand for natural gas caused a material increase in 
field activity, and 2,070 gas wells were brought in during 1936 com- 
pared with 1,401 in 1935. Most of the completions in 1936 were in 
the Eastern States, but on the basis of potential or initial capacity 
completions in Texas probably outranked those in all the Eastern 
States combined. 

In 1935 the number of producing gas wells declined from 54,130 on 
January 1 to 53,790 on December 31, indicating the abandonment of 
1,741 wells. If the same rate of abandonment is assumed for 1936 
the total number of wells producing at the beginning of 1937 is very 
close to that of December 31, 1934. Although the number of produc- 
ing wells apparently is not increasing, the size of the shut-in reserves 
probably is growing larger as the large wells in the Midcontinent area 
replace the small wells of the Eastern States. 
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Gas wells in the United States, 1934-86 


Number of Number of 
producing Non eee ucing ee 
Plats gas wells, | drilled dur- wells, | drilled dur- 
ec. 9 ec. 1, = i 
ing 1935 ! 1935 ing 1936 

A NP "E 170 2 180 5 
CANA exe EE 80 34 30 12 
COlOPEOO 525 cso omes ceu es raamat ced áo e 20 1 20 1 
A EE, A AA |. AA 
NGS oo es owen e seco erue MR E 1, 010 74 970 so 
A A ees eecdes 2, 950 39 2, 700 6 
Kentucky... ies Sok dn eis ween neve e e 32, 350 16 2, 340 10 
TOUISIA DA oido ad cda 2 1, 360 104 1,370 134 
BIO BEE 110 103 170 212 
MSS ppl Mr OPE ? 110 3 110 4 
Tec 3100 [.. sese cese 140 |. ilex 
MORONS mee CE 3 340 17 350 TI 
New Mexico........-.-..------------ eee ll... 30 30 17 

Now York.. ¿ancora cocidas 2, (3) 2, 030 0) 
Ol ais resis arcada EE 6, 570 6, 400 409 
O A A ee 2,710 110 2, 640 12 
Pennyslvania................. c. Le eee eee 19, 410 8 61 19, 270 313i 
E E 21, 276 2, 000 355 
Utah, Washington, and South Dakota......... 2 30 l 
West Virginia.......0 cope ee NOE Ec v RRSES EE 12, 660 304 12, 820 458 
WYOMING EEN ] 6 110 8 
3 54, 130 1, 401 53, 790 2, 070 


! From Oil and Gas Journal. 3 Revised figures. 5 New York included with Pennsylvania. 


REVIEW OF FIELD DEVELOPMENTS BY STATES 


Arkansas.—Production of natural gas in Árkansas in 1936 increased 
approximately 2,000,000,000 cubic feet or 30 percent over 1935, ac- 
cording to information furnished by George C. Branner, State geolo- 
gist. Completion of J. D. Reynolds No. 1 in sec. 27, T. 15 S, 
R. 15 W. (Ouachita County), on the northeast flank of the old 
Smackover oil field, opened up new gas reserves in the Permian lime. 
Four additional wells producing varying amounts of natural gas and 
distillate were completed in the area before the end of the year. Two 
small gas wells were completed in the Smackover area of Union County. 

In Nevada County, the Grove Land & Timber Co. No. 2 was com- 
pleted late in the year with a reported initial capacity of 40,000,000 
cubic feet of gas per day from the Nacatoch sand at 1,242 feet. The 
well is in sec. 10, T. 14 S., R. 20 W., a few miles southeast of Irma. 

In western Arkansas three gas-well completions were reported as 
follows: One in the Roland-Dora field of Crawford County, one in the 
Vesta field of Franklin County, and one in Sebastian County. Nine 
gas wells were abandoned in Crawford County and two in | 
County. 

An active leasing campaign was carried on during the year in the 
southwestern counties of the State, based upon geophysical and sub- 
surface geological investigations. Increased exploratory drilling is 
expected in 1937. 

California.—The most significant natural-gas development in Cali- 
fornia during 1936 was an increase of almost 17 percent in sales of gas 
to utilities, reflecting & continued expansion in demand for industrial 
and other purposes. The following comments are based on data 
taken from & report by Claude C. Brown, chief engineer, Railroad 
Commission, State of California, 
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Total production of natural gas increased approximately 15 per- 
cent—from 304,867,400,000 to 350,807,100,000 cubic feet, including 
24,028,900,000 cubic feet blown to the air. Sales to utilities and others 
of 214,574,300,000 cubic feet represented 61.2 percent of gross pro- 
duction compared with 60.17 percent in 1935 and 59.6 percent in 1934. 
The utilities sold 57,000,000,000 cubic feet of natural gas to domestic 
consumers, 14,000,000,000 to commercial consumers, and 82,000,- 
000,000 to industrial plants. Twenty-one billion cubic feet were 
used in generating electric power, 11,000,000,000 were utilized for 
company purposes, and 15,000,000,000 were sold to other than 
utility companies. Distribution losses were about 15,000,000,000 
cubic feet. The total number of meters connected to gas pipe lines 
in California at the end of 1936 was 1,541,000, an increase of 61,000 
over 1935. | 


Salient statistics of natural-gas industry in California, 1985-86 ! 


M cubic Percent M cubic Percent 
feet O 


f total feet of total 

Repressuring end storage..........-...-....----.------ 3, 892, 700 1.3 9, 772, 000 2.8 
Gasoline-plant fuel and shrinkage. ..................... 50, 032, 000 10.4 52, 332, 500 14.9 
Field 106! EE 89, 310, 000 12. 9 43, 783, 200 12. 6 
Other fuel (refineries). ....................... 2... ll... 8, 804, 700 2.9 6, 316, 200 1.8 
Sales to utilities and others............................. 183, 453, 400 60.2 | 214,574,300 61.2 
Blown to the alf eee 19, 374, 600 6.3 24, 028, 900 6.8 

Total net production............................. 304, 867, 400 100.0 | 350, 807, 100 100. 0 


! Figures compiled by Claude C. Brown, chief engineer, Railroad Commission, State of California. 


The natural gas now being produced in California comes from 39 
principal oil and gas fields of which 30 produce casinghead gas with 
oil and 9 dry gas only. Of the dry-gas fields, Buena Vista Hills, 
Buena Vista Lake, Buttonwillow, McDonald Island, Rio Vista, 
Semi Tropic, Tracy, and Trico are in the San Joaquin Valley area, 
and La Goleta is in the Coastal area. The dry-gas fields of the 
State are relatively unimportant, having produced only 5,000,000,000 
cubic feet (1.4 percent of the total) in 1936. 

The oil fields producing casinghead gas are distributed among the 
three productive districts of the State: San Joaquin Valley, Coastal, 
and Los Angeles Basin. The Kettleman-North Dome field was the 
source of 109,000,000,000 cubic feet of the 1936 production. Ventura 
with an output of 39,000,000,000 and Belridge with 36,000,000,000 
were the next most productive areas. 

The tremendous gas reserves at Kettleman Hills-North Dome are 
conveniently located about midway between the important markets 
ot San Francisco and Los Angeles. There are 161 wells which range in 
depth from 7,000 to 8,000 feet and produce from five characteristically 
thick pay zones. Original bottom-hole pressures averaged about 
2,800 pounds per square inch but have now been reduced to 1,250 
pounds in some parts of the field. The productive area covers about 
16,500 acres. 

The first major field discovered in California through the use of 
geophysical methods of prospecting was opened up on June 2, 1936, by 
the K. C. L. Stevens No. A-1 well, 14 miles southwest of Bakersfield 
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in Kern County. It is known as the Ten Section field. The dis- 
covery well made 16,000,000 cubic feet of wet gas per day and 1,093 
barrels of 61.5° A. P. I. gravity oil from 7,900 feet, with a gas pressure 
of 2,300 pounds on the casing and 1,950 pounce on the tubing. Other 
discoveries of the year included the Rio Vista -gas field, the 
Greeley field north of Ten Section, and the Tulare Lake Bed develop- 
nene Deeper producing sands were proved &t Torrance &nd other 
elds. 

During the year 802 new wells were completed, of which 790 
produced oil and gas and 12 dry gas only; 772 existing wells were 
deepened or redrilled and 449 abandoned. 

rom the best information available today, & reasonable estimate of 
the recoverable gas remaining in known reserves would approximate 
25 trillion cubic feet. "These reserves are thought to be sufficient to 
meet the estimated demand for 50 years. 

No major gas lines were laid during 1936. "The Tracy gas field, 
San Joaquin County, was provided with an outlet to a tr line by 
construction of 10 miles of 8-inch line. Several of the newer gas 
fields will probably be connected to markets in the near future. 

Colorado.—N atural-gas development continued to be very limited 
in Colorado during 1936; no new discoveries were made, and only one 
gas-well completion was reported. Data have been compiled by 
n J. Duncan, supervisor, United States Geological Survey, Casper, 

yo. 

The lone gas well resulted from a deepening operation in sec. 16, 
T. 3 N., R. 91 W., in the Thornburg field of Moffat County. A 
Dakota-sand gas well was drilled into the Nugget sand, where 1t had 
a flow of 2,500,000 cubic feet per day with a closed-in pressure of 900 
pounds per square inch. A 22-mile, 3-inch line was laid from the 
Thornburg field to the town of Craig to augment the failing gas 
supply from the old Craig field. 

Of the total 1936 marketed production in Colorado of 2,986,036,000 
cubic feet, 2,791,195,000 came from the Hiawatha field (Colorado 
part) and was piped to Salt Lake City, Utah, and vicinity. "The 
balance of the gas produced came from the Garcia (96,000,000), 
Berthoud (41,800,000), Craig (34,576,000), and Thornburg (22,- 
465,000) fields. The Berthoud gas supplies towns in northern Colo- 
rado and Cheyenne, Wyo. Gas in the Garcia field is put through a 
gasoline plant and the residue used for fuel. 

The following gas fields are shut in for lack of a market: Bell Rock 
and Powder Wash, Moffat County; Piceance Creek, Rangely, and 
White River, Rio Blanco County; and Garmesa, Garfield County. 

It is estimated that 787,000,000 cubic feet of carbon dioxide gas was 
produced and wasted in the North and South McCallum fields of 
Jackson County. No commercial use has been found for this gas 
owing to its contamination by oil. 

Illinois.—A. H. Bell, geologist and head of the Oil and Gas Division, 
Illinois State Geological Survey, has furnished the following data on 
natural-gas developments in Illinois. 

No new gas fields were discovered in Illinois in 1936. "Three gas 
wells were completed during the year, one in Bond County, one in 
Clark County, and onein Wabash County. The well in Bond County 
extended the producing area of the Ayers gas field to the west, adding 
an estimated 30 acres. The producing sand is the “Second Lindley” 
(the Bethel sandstone of the Chester series). Initial open-flow capac- 
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ity was estimated at 1,500,000 cubic feet per day. The Ayers gas 
field furnishes gas for municipal and industrial use in the town of 
Greenville. 
The gas from the new wells in Clark and Wabash Counties is not 
being marketed and is being used only for power on the leases. 
ndiana.—Although drilling for gas was somewhat less active in 
Indiana in 1936 than in 1935, enough new production was developed 
to check the decline in supply, according to a report furnished by 
M. M. Fidlar, State gas supervisor, Indiana Conservation Department. 

There were four outstanding scenes of activity in the gas fields of 
southwestern Indiana. Ten new gas wells were completed in the 
Oaktown field, Knox County, which brought the total number in 
this field to 38. During 1936 the Oaktown field became the largest 
source of natural gas in the State, furnishing more than 678,000,000 
cubic feet and surpassing the output of the Alford field of Pike County. 
Production from the latter field continued to decline and amounted to 
approximately 400,000,000 cubic feet in 1936. Gas from these fields 
is consumed 1n cities of southwestern Indiana. 

Six gas wells of small capacity were completed in the gas area in 
eastern Daviess County. A pipe line into the aréa is planned for the 
near future. In the Tell City field in Anderson Township, Perry 
County, five gas wells were completed, making a total of nine produc- 
ing wells at the end of 1936 with a total open-flow capacity of approxi- 
mately 20,000,000 cubic feet per day. Five gas Sale were added to 
the gas field in Jetferson Township, Pike County, which was discov- 
ered in 1935. Drilling is expected to continue in 1937. 

In all, 53 gas wells were completed in Indiana in 1936, of which 10 
were of the wildcat variety. The demand for natural gas still exceed- 
ed the State production, and it is expected that active development 
will continue ın Daviess, Pike, Gibson, and Perry Counties. 

The old Trenton field of northeastern and east-central Indiana con- 
tinued to furnish about 375,000,000 cubic feet of gas annually. Sev- 
eral wells of small daily potential were completed and were connected 
to pipe lines serving nearby towns. More than 700 wells are produc- 
ing gas in the Trenton area, but many of these are used for private 
supply. If the Trenton wells are included, over 900 wells were pro- 
ducing natural gas in Indiana at the end of 1936. It is estimated 
that 90 percent of their product is used for domestic and commercial 
purposes. 

ansas.—Oil and gas development was extremely active and suc- 
cessful in Kansas in 1936. Statistical data on gas-well completions 
have been furnished by Kenneth K. Landes, assistant State geologist, 
Geological Survey of Kansas. 

Eighty-eight gas wells were completed during the year, including 
14 pool openers. "Their total open-flow capacity exceeded 800,000,000 
cubic feet per day. Among the gas wells are 24 wells which also pro- 
duced oil. Completions in the older fields of eastern Kansas are not 
included because information concerning this area is lacking. The 
discoveries were as follows: Three each in Cowley and Haskell Coun- 
ties, two in Finney, and one each in Barton, Elk, Grant, Pawnee, 
Pratt, and Rice Counties. 

The Burrton-Stone field of Reno County was the most active area, 
with 18 completions listed. The wells ranged in capacity from 1 to 
30 million culo feet per day of gas. About half of the wells produced 
moderate amounts of oil in addition to gas. In the Hugoton field of 
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Stevens and Morton Counties, 17 wells were completed which ranged 
in capacity from 1.5 to 18 million cubic feet. The other gas field of 
outstanding importance in 1936 was Otis, in Reno County. Eleven 
gas wells were drilled, several of which exceeded 40,000,000 cubic feet 
per day in capacity. Two of these wells also produced oil. Produc- 
tion in the Otis field comes from the Reagan sand. 

At the end of the year development was active in the central and 
western parts of the State, being stimulated by the increased demand. 

Kentucky.—The natural-gas industry in Kentucky continued in 
1936 to follow & course similar to that ın 1935. The following infor- 
mation is taken from a report prepared for the American Institute of 
Mining and Metallurgical Engineers, by C. D. Hunter, geologist, 
Kentucky-West Virginia Gas Co.; 1. B. Browning, geologist and opera- 
tor, Ashland, Ky.; and N. W. Shiarella, geologist and operator, 
Owensboro, Ky. 

Drilling was carried on at about the same, or a slightly increased, 
rate over that of 1935. In the important eastern Kentucky Devon- 
ian-shale gas area of Floyd, Martin, Pike, Knott, and Mago Coun- 
ties more than 100 shale wells were drilled to maintain delivery ca- 
pacity that would be adequate to meet pipe-line demands. The 
open-flow capacity of these wells SES approximately 400,000 
cubic feet per day each. "The discovery and recent development of 
the large Oriskany-sand gas field in Kanawha County, W. Va., 100 
miles to the northeast, have had no evident effect upon development 
of or demand for eastern Kentucky gas. 

Seventy-two new gas wells with a total open-flow capacity of 
70,000,000 cubic feet per day were completed in 1936 in the north- 
western Kentucky fields of Ohio, Hancock, Daviess, McLean, Hen- 
derson, and Webster Counties. The producing sands range from 
Middle Mississippian to Middle Pennsylvanian in age. Most of the 
production comes from the Barlow, Jones, and Jett sands of the Chester 
series. 

Considerable gas has been produced in connection with the develop- 
ment of the Bates Knot oil field, southwest of Livermore in McLean 
County. This structure is a faulted anticline and has proved a large 
producer of gas from both the Chester sands and the Pottsville sand. 
One well in the Jett sand (Tar Springs) had an open flow of 21,000,000 
cubic feet per day at 1,220 feet. Three wells on this structure had 
flows of 13,000,000, 8,000,000, and 4,000,000 cubic feet, respectively, 
from the Pottsville sand at depths of 750 to 790 feet. 

Increasing quantities of gas are being used in Kentucky for repres- 
suring in the oil fields, particularly in the “Corniferous”” lime and Weir 
sand pools of eastern Kentucky and to a smaller extent in western 
Kentucky. | 

Louisiana.—The natural-gas industry in Louisiana in 1936 was 
featured by an increase in drilling and production, particularly in the 
northern part of the State according to information supplied by 
Cyril K. Moresi, State geologist of Louisiana. 

Gas-well completions increased almost 50 percent, or from 104 in 
1935 to 155 in 1936. Intensive activity in the Monroe and Rodessa 
fields accounted for this gain and for 87 percent of the new gas wells 
in the entire State. The Monroe field continued to dominate the gas 
situation with 100 completed wells, followed by the Rodessa field with 35. 

Marketed production of gas in Louisiana increased 17 percent over 
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1935 to 293,000,000,000 cubic feet. The accompanying table, which 


shows distribution of gas from the Monroe, Richland, and Epps fields 
of northeastern Louisiana, accounts for most of the gas produced. 


Distribution of gas produced from the Monroe, Richland, and Epps gas fields, 1935-36! 


1935 (M cubic | 1936 (M cubic 
feet) feet) 


Burned in carbon-black manufacture. ..................... cL cell cess 54, 113, 611 45, 916, 109 


Put into gas pipe lines.....................- ee see ee anra 146, 928, 933 171, 679, 153 
Utilized in the feld. 1, 051, 151 840, 636 
Unaccounted for, losses, etc............ 2. 2 cc l ne ene nee cesa sec 1, 924, 795 1, 466, 017 

Total production.................... c c c eee eee se see eee 204, 018, 490 219, 901, 975 


t Data furnished by C. K. Moresi, State geologist, Louisiana. 


In the Rodessa field, Caddo Parish, gas production put in lines in- 
creased about 20,000,000,000 cubic feet to 42,411,550,000 in 1936. 
The next most important gas area was the Sligo field in Bossier 
Parish, where output almost doubled to 8,756,643,000 cubic feet. 
In southern Louisiana there were important increases in gas produc- 
tion from the Bunkie field in Rapides Parish and the Bosco field in 
Acadia and St. Landry Parishes. The Iowa field in Calcasieu and 
Jefferson Davis Parishes continued to furnish about 4.5 billion cubic 
feet annually. 

In the table on Monroe, Richland, and Epps production, it is 
interesting to note that the long-distance pipe fines continue to take 
greater PD: of gas at the expense of quantities disposed of in 
carbon-black production, field use, and various losses. Although 
the national demand for carbon black has been increasing rapidly, 

as used for its production in Louisiana decreased about 14 percent, 
indicating & tendency to conserve the available gas in this district for 
markets where it commands a higher price. 

Three new wet-gas fields were discovered in the northern part of 
the State during the year. The discovery well of the Sibley field, 
Webster Parish, was completed in June 1936 and had an initial capac- 
ity of 28,730,000 cubic feet per day from the Lower Glen Rose forma- 
tion at 5,590 feet. 'Two more comparable wells were completed by 
the end of the year, but no pipe-line connection had been made. 
The Driscoll field, Bienville Parish, was discovered in April 1936. 
The initial production was 70,750,000 cubic feet, also from the Lower 
Glen Rose formation, at 6,141 feet. A third discovery from the same 
formation, now known as the Montcalm field, Lincoln Parish, was 
brought in from a depth of 6,576 feet and gaged 67,634,000 cubic 
feet per day. The two latter wells are producing into pipe lines. 
Gas was produced from deeper sands at Lake Bastineau, Bienville 
Parish, and Sligo, Bossier Parish. 

Michigan.—Rapid growth of the natural-gas industry in Michigan 
continued in 1936. F. R. Frye, petroleum engineer, Michigan 
Department of Conservation, has furnished the following information 
on field developments. 

Gas-well completions increased more than 100 percent over 1935 
to & total of 206, 165 in old and 41 in new fields. Initial productive 
capacities were greater on the average than in previous years, being 
influenced by numerous completions in the Six Lakes field, where 
comparatively large wells are common. This gas field has become the 
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largest in the State; it extends more than 10 miles in length and has 
over 200 wells. 

Two new gas fields were developed during the year; the Shaver 
field in Tps. 10 and 11 N., R. 4 W., Gratiot County, and the Ravenna 
field in T. 9 N., Rs. 14 and 15 W., Muskegon County. In the former, 
wells range in capacity from 1,000,000 to 25,000,000 cubic feet per 
day and in the latter from 300,000 to 3,000,000 cubic feet. 

Gross gas production is estimated to have increased approximately 
25 percent to 6,864,000,000 cubic feet, including about 1,850,000,000 
casing-head and the balance dry gas. "The Six Lakes, Austin, an 
Broomfield fields were the outstanding sources of dry gas. All 
produce from the Michigan “stray’’ sandstone, as do the other cen- 

tral Michigan dry-gas fields. 
_ The most important natural-gas pipe-line development of the year 
was the construction and placing in service of 235 miles of 22-inch 
line to Detroit from a point near Zionsville, Ind. Deliveries were 
i So on July 9, 1936, and amounted to more than 3,800,000,000 
cubic feet by the end of the year. The gas is piped from the Pan- 
handle field of Texas. 

The market for Michigan natural gas was expanded during the year 
by the inauguration of service to Lansing and Grand Rapids through 
new lines from the Six Lakes area. 

Mississipp:.—Information on natural-gas production and drilling 
in Mississippi during 1936 has been supplied by Henry N. Toler, 
State oil SCH gas supervisor. 

The production of 13,004,835,000 cubic feet of natural gas estab- 
lished an all-time record for the State by a wide margin, being 2,619,- 
706,000 cubic feet greater than the former peak in 1935. Virtually 
the entire output came from the Jackson field in Hinds and Rankin 
Counties. The only other production in Mississippi, that from the 
Amory field, Monroe County, declined to 36,264,000 cubic feet. A 
total of 5,275,962,000 cubic feet of gas from the Jackson field was 
piped outside the State to Alabama, Florida, and Louisiana. 

hree producing gas wells and three dry holes were drilled in the 
Son field during the year. No drilling was done in the Amory 
eld. 

Ninety-nine gas wells were producing in the Jackson field and only 
one in the Amory field at the end of 1936. 

Seven dry wildcats were completed in the coastal part of the State. 
In Wilkinson County a show of oil was found in the Cockfield forma- 
tion below 3,800 feet in the Foster Creek Lumber Co. No. 1 well, 
sec. 8, T. 3 N., R. AE. In the same county, the Lanehart No. 1 well, 
sec. 22, T. 1 N., R. 2 W., had a showing of oil in the Miocene forma- 
tion from 4,572 to 4,579 feet. The most significant wildcat develop- 
ment was the discovery in the Scanlon and Semmes No. 1 well, sec. 28, 
T. 4 N., R. 15 W., Lamar County, of the first salt dome that has been 
found in Mississippi. Salt was encountered below thick anhydrite 
at 2,522 feet. 

Missouri.—According to the Biennial Report of 1937 of the Missouri 
State geologist, field activity in Missouri during 1936 continued on a 
routine basis, and completions numbered approximately 80, of which 
about 20 were gas wells and 40 dry holes. Almost two-thirds of all 
drilling was done in Jackson County. At the end of the year a pipe 
line was being built into T. 49 N., R. 32 W., to take gas from an 
extension of the old gas field in that area. 
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The largest well completed during 1936 had an initial capacity of 
2,149,000 cubic feet from the Squirrel sand at 575 feet. It is in the 
Hammond gas field at Plattsburg, Clinton County. 

Montana.—Driling and production of natural gas in Montana 
increased moderately during 1936, according to a report prepared by 
H. J. Duncan, supervisor, United States Geological Survey, Casper, 


Wyo. 

In old fields, 31 gas wells with a total open-flow capacity of 155,000,- 
000 cubic feet were completed. Anew gas discovery of someimportance 
was made on the Price Dome or Duck Creek structure in Yellowstone 
County by completion of Metzger No. 1 with a capacity of about 
10,000,000 cubic feet daily from a depth of 1,008 feet. It is shut in, 
as no market is available. Another discovery, probably of minor 
importance, was made on the Winifred structure, Fergus County, when 
a well in sec. 26, T. 22 N., R. 17 E., developed 200,000 cubic feet of 
gas from 392 to 505 feet. A second well was drilled to the sand before 
the end of the year. 

The only pipe-line activity in 1936 comprised minor extensions to 
gathering eye and the construction of a small distribution system in 
the town of Cole, Phillips County. A booster station was added to the 
line from the Cedar Creek field to the Black Hills of South Dakota. 

As indicated in the accompanying table total gas production in 1936 
was 22,830,626,000 cubic feet, an increase of 16 percent over that of 
1935. There were substantial increases in withdrawals from the three 
largest fields and smaller increases in the production from all other 
producing fields except Bowes. Industrial sales rose to an estimated 
total of 9,150,000,000 cubic feet, stimulated particularly by larger 
demands from the copper industry. Approximately 11,000,000,000 
cubic feet were used for domestic and commercial purposes, 1,680,- 
000,000 in field operations, and 1,000,000,000 in public-utility power 


plants. 
Production and distribution of natural gas in Montana in 1936 ! 


eee 
elivere 
Destination (M cubic 
feet) 
Blaine Havre and Chinook........................... 431, 895 
Boxelder................ eee MEOS arm CO E A A E. US AA 460, 565 
Bowdoin............... Phillips........... Malta, Glasgow, Fort Peck, and other towns.. 965, 243 
Cedar Creek............ Fallon............ Miles City and Glendive, Mont.; Rapid City, 7, 325, 017 
S. Dak.; Bowman, Bismarck, and Williston, 
N. Dak,; and intervening towns. 
Cut Bank. ............. Glacler............ Cut Bank, Helena, Butte, Anaconda, and 8, 808, 985 
intervening towns. 
Dry Creek.............. Carbon. .......... Bozeman, Livingston, Big Timber, and inter- 730, 034 
vening towns. 
Hardin. .......-.----.-- Big Horn. ........ Town of Hardin.............................. 78, 170 
Kevin-Sunburst........ Toole............. Shelby, Great Falls, and intervening towns..| 3, 287, 500 
Whitlash............... Liberty........... Great Falls and intervening towns............ 743, 217 
22, 530, 626 


1 Date supplied by H. J. Duncan, supervisor, U. S. Geol. Survey, Casper, Wyo. 


New Mezrico.—The principal development in the natural-gas situa- 
tion in New Mexico during 1936 was a marked increase in demand. 
Data on northwestern New Mexico have been compiled by H. J. 
Duncan, supervisor, United States Geological Survey, Casper, Wyo., 
and those on the southeastern part of the State by E. A. Hanson, 
United States Geological Survey, Roswell, N. Mex. 
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In southeastern New Mexico 13 gas wells with a total initial capacity 
of 272,000,000 cubic feet were completed, mostly incidental to the 
very active oil-development campaign in Lea County. There was 
little incentive to drill for gas because the available supply greatly 
exceeds prospective demand for the near future. 

A total of 16,747,000,000 cubic feet of dry gas was sold in 1936, an 
estimated 21,000,000,000 cubic feet were processed for gasoline extrac- 
tion, and about 2,000,000,000 were used in field operations. 

The gas line that carries gas from southeast New Mexico into Arizona 
was extended from Casa Grande to Ajo, Ariz. 

Activity continued to be very limited 1n the northwestern part of the 
State; only three gas wells were completed. These were all in the 
Kutz Canyon field and had an open-flow capacity of about 4,000,000 
cubic feet. 

Sales of gas from the northwestern fields, which increased about 16 

ercent over 1935, were as follows: Blanco 23,944,000 cubic feet, 

utz Canyon 1,191,660,000, and Ute Dome 451,848,000. Of the gas 
pou from Ute Dome, 149,299,000 cubic feet were piped to 

urango, Colo. It is estimated that 50 percent of the gas produced 
was used for industrial and the remainder for domestic and commercial 
purposes. 

Delivery of & liquid propane-butane mixture from the Rattlesnake 
field to the Indian agency at Shiprock was begun in April 1936 through 
a line laid several years ago. 

Two additional carbon dioxide wells were completed on the Wilcox 
dome, Torrance County, and one in the Bueyeros field, Harding 
County. In the Bueyeros field four wells were drilling at the end of 
the year, and two dry-ice plants were under construction. A dry-ice 
plant with a rated capacity of 30 tons per day has been operating for 
some time on the Wilcox dome gas. 

New York.—Exploration for natural gas in New York in 1936 out, 
side of the proved fields was continued at about the same rate as in 
1935. Although fewer wells were drilled, total initial capacity in- 
creased, according to information supplied by C. A Hartnagel, assist- 
ant State geologist. Operations conducted in 9 counties in the central 
and western parts of the State resulted in 43 completions, of which 23 
were Geer having a total open-flow capacity of 293,000,000 
cubic feet per day. 

Development was greatest in the new State Line pool in the towns 
of Alma and Willing, Allegany County. Fourteen wells were drilled 
to the Oriskany sand at depths of 4,600 to 4,900 feet. Of these, 12 
were productive, having an average capacity of 24,000,000 cubic feet 
and accounting for 97 percent of the new gas developed in the State 
during the year. 

Six other Oriskany-sand test wells were drilled in Allegany County 
and four in Steuben County, none of which resulted in commercial 
production. Four wells were completed as producers from the White 
Medina sandstone at about 3,600 feet in the town of Leon, Cattaraugus 
County. They had initial capacities of 3,200,000; 2,500,000; 900,000; 
and 50,000 cubic feet per day. 

Several shallow wells, which produce gas from the Trenton lime- 
stone near Camden, Oneida County, were connected to serve that 
town during the year. Through extention of a line that runs south- 
eastward from Binghamton, natural gas is now delivered to consumers 
in Rockland County, only 15 or 20 miles from New York City. 
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A 14-inch pipe line was laid from Potter County, Pa., to Rochester, 
a distance of 92 miles. Its chief customer will be a large industrial 
plant which has contracted for a maximum of 5,000,000,000 cubic 
feet annually. 

Another pipe line which was completed during the year comprises 
63 miles of 10-inch pipe and runs from Potter County, Pa., to a point 
near Arcade, Wyoming County, N. Y. From there one 8-inch line 
extends 43 miles westerly to Sheridan, Chautauqua County, and 
another 31 miles northerly to near East Lancaster, Erie County. 

Ohio.—Drilling in Ohio increased approximately 10 percent during 
1936, according to information in a report prepared by J. E. Schaefer, 
geologist, The East Ohio Gas Co., for the American Institute of 
Mining and Metallurgical Engineers. In the aggregate, 570 gas wells 
were completed. 

The Clinton-sand area in central and eastern Ohio continued to be 
the most important source of gas and experienced the most active 
development, having 226 gas-well completions. A small pool was 
developed in Butler Township, Knox County, during 1936, in which 
13 gas wells with an aggregate pre pd capacity of more than 15 
million cubic feet a day were completed at a depth of about 3,000 feet. 
In lot 9 of Franklin Township, Tuscarawas County, a well was com- 
pleted in the first Clinton sand at 4,354 feet. The initial open-flow 
capacity of the well after it was shot was 828,000 cubic feet and the 
closed pressure 1,325 pounds. A small gas well was completed in the 
red Clinton sand at 4,272 feet, in lot 4 of Wayne Township, Tuscarawas 
County. Clinton-sand completions accounted for 200,000,000 cubic 
feet, or more than two-thirds of the open-flow capacity developed in 
Ohio during 1936. 

Twenty-nine small gas wells were drilled in the old Trenton lime 
field of northwestern Ohio. Six gas-well completions were recorded 
in the Newburg sand, which produces gas in Summit County and both 
oil and gas in Cuyahoga County. 

Oriskany-sand development was unimportant in 1936. Two wells 
were added to the small Oriskany pool in Madison and Wayne Town- 
ships, Columbiana County, which had an initial capacity of 700,000 
cubic feet each from about 4,450 feet and a closed pressure of 1,700 

ounds. An Oriskany sand failure in sec. 13, Buffalo Township, 

oble County, encountered dry sand at 4,128 to 4,145 feet, and one in 
sec. 9, Center Township, Morgan County, found salt water. Two 
efforts to extend production from a small Oriskany gas well in sec. 21, 
Sugar Creek Township, Stark County, resulted in dry holes through 
the Clinton sand. 

In the Berea and shallower sands of eastern Ohio 279 gas wells were 
completed with a total capacity of 76,000,000 cubic feet perday. The 
on sand is the second most important productive formation in 

10. 

Twenty-one gas wells were completed in the Devonian shale and 
two in the Gordon sand during the year. 

Oklahoma.—Developed gas reserves of Oklahoma were greatly 
increased in 1936. Information on field developments has been sup- 
plied by W. J. Armstrong, conservation officer, Oklahoma Corporation 
Commission. 

During the year 126 gas wells were completed, a gain of 15 percent 
over 1935; of these, 11 were wildcat discoveries. Many oil wells in 
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the Oklahoma City field were plugged back to gas horizons in the 
Pennsylvanian iud. Simpson sands. The potential production of 130 
gas wells in the field was 1,047,755,000 cubic feet of gas per day, as 
determined by the Bureau of Mines “back-pressure method." Much 
of this gas is used in gas-lift operations in the north part of the Okla- 
homa City field. 

Oklahoma, with 18 gas-producing sands at various depths up to 
6,500 feet, has one of the largest indicated gas reserves in the country. 
Perhaps the largest recently developed gas reserve is in the Fitts pool 
of Pontotoc County, where large volumes of gas occur in the Pennsyl- 
vanian above the oil-bearing horizons. The Cement field, Caddo 
County, which produces gas from five separate sands, is also an impor- 
tant reserve. other large potential source of gas is in Texas County 
between the Hugoton field in Kansas and the Texas Panhandle field. 

Records of the Oklahoma Tax Commission show that 111,607,000,- 
000 cubic feet of gas were produced and sold from dry-gas wells in 
1936 and that 267,016,434,000 cubic feet of casinghead gas were proc- 
essed for extraction of gasoline. 

The gas-repressuring unit operation in the South Burbank oil 
pool, Osage County, continued with conspicuous success during the 
year, and a similar project was begun in the Keokuk Falls pool, 
Seminole County, in the summer of 1936. 

Natural-gas pipe-line construction was limited to small additions 
to existing systems. Twenty-five miles of 8-inch line were laid from 
Red Oak to Poteau, Okla., and two lines about 10 miles in length 
were laid to the Cement pool from the Chickasha gas field. 

Pennsylvania.— Drilling activity in Pennsylvania in 1936 increased 
somewhat over that in 1935. Data on the northwestern and middle 
parts of the State are taken from a report compiled for the American 
Institute of Mining and Metallurgical Engineers by J. G. Mont- 
gomery, Jr., superintendent and chief geologist, United Natural Gas 


O. 

Shallow-sand development was confined largely to productive areas. 
and no important new shallow-gas pools were discovered. The 
search for gas in the Oriskany formation continued at about the same 
r&te as in other recent years. A well in Kinzua Township, Warren 
County, found gas in this horizon, but subsequently salt water ap- 
peared and at the end of the year the value of the discovery was still 
problematical. Another wildcat discovery struck 500,000 cubic feet 
of gas in the Oriskany formation in South Union Township, Fayette 
County. Although the gas was found last August, the well had not 
been completed at the end of 1936 because of drilling difficulties. 
A well in Butler County found salt water in the Oriskany. Other 
test wells were drilled in this formation in Fayette, Washington, 
Lawrence, Beaver, Crawford, Potter, and Tioga Counties. 

Gas production from the shallower sands in 1936 does not appear 
to have changed greatly from that in 1935. "The output of the Oris- 
kany fields, however, increased almost 8,000,000,000 cubic feet to 
37,700,000,000, owing to a large increase in output in the Ellisburg 
field, Potter County, and smaller increases in Sabinsville, Tioga 
County, and Harrison, Potter County, which more than offset de- 
clines in the Hebron, Potter County, and Farmington, Tioga County, 
fields. In the first 3 fields 23 new gas wells were brought in during the 
year. 
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New outlets for gas from the Oriskany formation were furnished by 
laying lines from the Hebron field to Clarion County, Pa., and from 
the Harrison field to northwestern New York State. A 14-inch line 
from the State Line field in Genesee Township, Potter County, Pa., 
to Rochester, N. Y., was placed in service in early 1937. 

South Dakota.—The cities of Pierre and Fort Pierre continued to 
‘produce and consume the only natural gas produced commercially 
in South Dakota. E. P. Rothrock, State geologist, states that a show 
of gas was reported from a depth of 3,660 feet in a well at the Newell 
Experiment Farm. 

exas.—Gas-well completions in Texas numbered 388 in 1936, an 
increase of 110 over the preceding year. The largest gain was in the 
Panhandle field where there were 161 new gas wells, representing a 
100-percent increase over 1935, in spite of a falling off in total drilling 
in that district. General drilling increased in all other Texas districts 
except the North Texas, where 166 (11 percent) fewer wells were 
drilled, and the East Texas field. 

Gas production and disposition figures are taken from reports com- 
piled by the Engineering Department, Railroad Commission of Texas. 

The total dry-gas production of Texas in 1936 was reported as 
575,275,066,000 cubic feet, of which 398,439,953,000 were “sweet ” gas 
and 176,835,113,000 “sour” gas, which has a comparatively high 
hydrogen sulphide content. Production of 267,556,475,000 cubic 
feet of casinghead gas increased the total natural gas produced in the 
State to the tremendous quantity of 842,831,541,000 cubic feet. 
About 670,000,000,000 cubic feet SE gas were processed for extraction 
of gasoline, and 216,000,000,000 cubic feet were burned in the manu- 
facture of carbon black. The amount of residue gas blown to the air 
was greatly reduced. | 

A number of new gas areas were discovered during the year. The 
first production in Collingsworth County in the Panhandle district 
resulted from a well drilled on the Tinsley ranch, sec. 8, block 13, H. 
& G. N. survey. It produced about 2,000,000 cubic feet initial from 
1,880 feet. In Hamilton County, North-Central Texas district, a 
“wildcat” on the L. T. Rhea farm, David Cook survey, was completed 
for 12,000,000 cubic feet from the Marble Falls limestone at 2,455 feet. 
A second well of similar size was drilled before the end of the year. 

In south Texas drilling was very active, and several new gas fields 
were found. In southeastern McMullen County a gas well in sec. 86 
on the Rhode ranch was completed in the Whitsett (upper Jackson) 
sand at a depth of 1,810 to 1,822 feet. "Three more wells drilled in the 
area in 1936 proved about 1,000 acres for gas production. The Wood 
field in southern Starr County was opened in July by discovery of gas 
in the Frio sand at 963 to 975 feet. The Maetz gas area in Goliad 
County and the South Cole gas field were also discovered in 1936. 

Gulf coast operations made large additions to known gas reserves, 
most of which, however, were associated with oil. In Harris County, 
northeast of the city limits of Houston, the Candelaria No. 1 blew out 
after 1 foot of sand was penetrated at 8,101 feet. After being brought 
under control, the well produced large volumes of gas with some high- 
grade oil. The shut-in pressure was 4,800 pounds, the highest ever 
recorded on the Gulf coast. The Lockridge gas field, Brazoria County, 
was opened by the Fairfield No. 1 well, which produced from 6,257 
feet after being plugged back from 8,698 feet. Other gas discoveries 
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oe Seabreeze, Chambers County, and three areas in Wharton 
ounty. 

In eastern Texas the development of the Rodessa field was the out- 
standing feature of 1936. About 170 oil wells were drilled from which 
large quantities of gas were taken by pipe lines. Gas production in 
the Long Lake and Cayuga fields increased from about 3 billion to 
more than 10 billion cubic feet. A deeper gas horizon was found in: 
the Cayuga field when a test well produced 12,000,000 feet of wet gas 
with distillate from the Trinity formation. New sources of gas from 
the Glen Rose formation were found in the Joaquin field, Shelby 
County, and 6 miles east of Carthage, Panola County. A 50,000,000- 
cubic foot well in the Woodbine sand was the discovery well of the 
Grapeland field in Houston County. 

Demand for gas from the Panhandle field increased substantially in 
1936 over 1935. The capacity of several E trunk lines leading 
north and east from the district was increased by laying new pipe and 
enlarging compressor installations. Improved conditions in the car- 
bon-black and natural-gasoline industries stimulated construction of 
new plants in the field for manufacture of these products. 

Several gas pipe lines were laid in 1936, and 122 miles of 10-inch pipe 
to serve industrial plants were under construction at the close of the 
year from the Tomball field to Houston, Port Arthur, and intermediate 
points. The capacity of the line will be about 60,000,000 cubic feet 
perday. Inthe Rio Grande Valley, lines were laid to connect McAllen 
with a Hidalgo Gas Co. line and to bring gas from the Mercedes and 
Mestanas fields, Hidalgo County, to Rio Grande Valley towns. A 
large system of lines was built in the Rodessa area to gather and market 
the new supplies of casinghead gas developed. Thirty miles of 6-inch 
line were laid from the Johnson pool, Foard County, to an electric 
power plant near Quanah, Hardeman County. Lines were built to 
ae gas to the towns of Talco, Titus County, and Athens, Anderson 

ounty. 

Utah.—There were no significant changes in the natural-gas industry 
in Utah during 1936, according to a report by E. W. Henderson, district 
engineer, U. S. Geological Survey, Salt Lake City, Utah. Only one 
gas well was completed; it was in the Clay Basin field, Daggett County. 
and had an open-flow capacity of 16,000,000 cubic feet and a closed 

ressure of 1,400 pounds per square inch from sands in the Dakota 
ormation at 5,738 to 5,782 feet. 

All wells in the Clay Basin field remained shut in during the year 
except for a short period when 44,842,000 cubic feet of gas were pro- 
duced and used in the field for S purposes. The two 
producing wells in the Ashley Valley field, Uintah County, produced 
51,476,280 cubic feet, all of which was used for domestic purposes. 
Two gas wells in the Cisco Dome field, Grand County, were aban- 
doned, and the remaining eight wells continued to be shut in. The 
one gas well on the Last Chance structure, Emery County, did not 
produce during the year. 

The inaccessibility of markets and the abundance of cheap, locally 
ee coal have discouraged development of natural-gas reserves in 

tah. 

Washington.—The natural-gas situation in Washington during 1936 
remained much the same as in 1935, according to a report furnished 
by Harold E. Culver, supervisor of geology, Washington Department 
of Conservation. 
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Commercial production continued to be virtually limited to the 
output of the Rattlesnake Hills feld, Benton County. The 15 active 
wells in this field supplied 183,177,000 cubic feet of gas to seven towns 
in the Yakima Valley, where it was used for domestic and industrial 
purposes. The compressor plant, which maintains a vacuum on the 
wells in the field, was enlarged during the year as a means of stimulat- 
ing production. Work was resumed on a deep test well in the hope of 
discovering & new source of gas in the sediments which are thought to 
underlie the basalt flows which now supply gas. 

. Progress was reported on test wells in Chelan, Grant, Grays Harbor, 
Jefferson, King, Snohomish, and Yakima Counties and in the area 
north of Bellingham, Whatcom County, where small quantities of 
gas are put to domestic use; however, no new discoveries were made. 

The production of carbon dioxide gas from the springs and shallow 
wells near Klickitat, in southern Wasbington, was increased in 1936 
by drilling several new wells. "The capacity of the dry-ice plant which 
utilizes this gas was increased from 3 to 5 tons per day, and 1,085,551 
pounds of the product were sold during the year. 

West Virginia.—There was a marked increase in natural-gas 
activity in West Virginia during 1936 in response to the pressure of 
larger market demand. The following information is taken from a 
report compiled by David B. Reger, consulting geologist, Morgantown, 

. Va 


Although no new fields were discovered, large extensions of proved 
territory were developed, particularly in the Oriskany-sand area of 
Kanawha County. Forty-five Oriskany-sand gas wells were com- 
pleted with a total initial capacity in excess of 200,000,000 cubic feet 
per day. Their open-flow capacity ranged from 100,000 to 15,000,000 
cubic feet and their closed pressure from 1,200 to 1,900 pounds. The 
productive area, of which approximately 11,000 acres are regarded 
as proved, extends about 18 miles north and south and 6 miles in 
maximum width in the Elk, Loudon, Malden, and Poca districts. The 
Middle Devonian brown shale has been found productive of gas in 
wider areas of Boone, Lincoln, Putnam, and Kanawha Counties. 

The number of gas wells completed increased only moderately in 
1936 (to 461 from 417 in 1935), but the open-flow capacity of the new 
wells more than doubled (to 554,119,000 cubic feet). It is estimated 
that at the close of the year about 100 more wells were drilling than 
at the close of the previous year. 

From the gas standpoint, Cabell and Kanawha Counties were out- 
standingly active, contributing over 60 percent of the newly developed 
capacity. The next most active counties were Roane, Ritchie, 
Calhoun, Logan, and Boone. 

In addition to routine extensions to gas gathering systems, one 
major line was constructed in 1936. It consists of 95 miles of 12%-inch 
pipe extending from a compressor station near Clendenin, Kanawha 
County, northward to Hastings, Wetzel County. A 15-mile feeder 
line of the same size was built to join the main line at Burnt House, 
Ritchie County. The gas is carried into Ohio and Pennsylvania. 
The rated capacity of the line is about 40,000,000 cubic feet per day 
at 300 pounds. The pipe is of seamless steel, and all joints are 
electrically welded. A calcium chloride brine dehydrator to free the 
gas of moisture was installed at the compressor-station end of the line. 

153836—837——-89 
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Wyoming.—Only four gas wells were drilled in Wyoming during 
1936, but two of these resulted in the discovery of new gas reserves, 
as described in the following abstract of a report compiled by H. J. 
Duncan, supervisor, United States Geological Survey, Casper, Wyo. 

The Hintze No. 1 well in sec. 18, T. 22 N., R. 78 W., on the East 
Allen Lake structure in Carbon County Mie ds approximately 
11,000,000 cubic feet of gas per day from the Sundance sand at 2,044 
to 2,084 feet. The discovery had not been completed at the end of 
the year because the owners of the well planned to deepen it to search 
for oil production. It is located within a few miles of the Allen Lake- 
Laramie gas line. l | 

The other discovery was made in the Shawnee area, Converse 
County, when the Salisbury No. 1 well in sec. 27, T. 32 N., R. 69 W., 
produced approximately 7,000,000 cubic feet of gas initially at a 
total depth of 580 feet. At present there is no other market for the 
gas except for fuel in drilling operations. 

An additional supply of gas was produced with oil from the basal 
Sundance sand in the Lance Creek field, Niobrara County. 

It is estimated that 34,581,000,000 cubic feet of gas were produced 
in Wyoming in 1936, of which about 10,560,000,000 were casinghead 
and the remainder was dry gas. The Salt Creek field was by far the 
largest source, with & production of 10,155,890,000 cubic feet of 
casinghead gas (about the same as in 1935). This gas was put through 
gasoline plants and disposed of as follows: 7,029,526,000 cubic feet 
were returned to the oil sands for gas-drive purposes, 1,368,351,000 
were used in field operations and in generation of electricity, 824,670,- 
000 were consumed by gasoline plants and compressor stations, and 
385,767,000 were used for domestic and commercial purposes.  Pro- 
duction in 1936 of 1 billion to 3% billion cubic feet of gas each was 
reported for the South Baxter Basin, Big Sand Draw, Lance Creek, 
Wertz, North Baxter Basin, Elk Basin, Little Buffalo Basin, and 
Mahoney fields, which are named in order of their importance. 

It is roughly estimated that 14 billion cubic feet of gas produced in 
Wyoming were used for industrial and commercial purposes, 7 ¥ billion 
for domestic purposes, 2% billion for field operations, and 2% billion 
for the manufacture of carbon black. 

Very little gas was wasted in the State except that from the Stock 
Oil Co. Allen No. 1 well in lot 52, T. 56 N., R. 97 W., Garland field, 
Big Horn County, which blew out of control on January 19, 1936, 
and remained out of control through December 1936. It is estimated 
that 16,000,000,000 cubic feet of gas were dissipated from this opera- 
tion 

No trunk pipe lines were constructed during 1936. A new gasoline 
plant capable of processing 5,000,000 cubic feet of gas per day was 
erected in the Lance Creek field. About 1.7 gallons of gasoline are 
obtained per thousand cubic feet and the residue is used for field 
operations and in the carbon-black plant, which consumed an esti- 
mated 2,500,000,000 cubic feet during 1936. There is no other 
market for gas from this field. 


CONSUMPTION 


The consumption of natural gas in the United States is less than 
1 percent under the marketed production, as the excess of exports 
over imports is relatively small and stocks are negligible. The largest 
item in the consumption of natural gas is that representing field use; 
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this accounts for about 30 percent of the total. 'The next most 
important uses are “Other industrial" and domestic, which comprise 
about 25 and 15 percent, respectively. Natural gas consumed for 
domestic purposes has the highest value; the average for 1936 was 
estimated as 72.8 cents per thousand cubic feet. The lowest values 
are in field use; this average for 1936 was about 5 cents per thousand 
cubic feet. 

Data on the number of consumers of natural gas in 1936 were not 
obtained, but the over-all totals may be estimated as 7,500,000 do- 
mestic, 650, 000 commercial, and 40,000 industrial consumers. "These 
totals include about 2,500,000 domestic and commercial consumers 
who used mixed gas containing various proportions of natural gas. 


Natural gas consumed in the United States, 1925-35 


| Domestic and commercial consumption 


| Consumers (thousands) | Billions of cubic feet | Average Ni prem 
—— = number | * "al g 
e | | | of M hone ut 
Y ear | cubic feet at — 
used per 9 con- 
Domestic) Com- | Com- domestic “thon” 
| | mercial | Total | Domestic) rore | Total | and al | per M 
| | mercial | onbic feet 
e es (cents) 
Sumer & 
— A — E — MS 
1925... Soe eg el 1 3, 508 (1) 3, 508 | 1 272 (1) 272 71.6 56.0 
OY. AA — A | | 3, 731 (1) 3,731 1 289 (1) 289 71.5 58. 4 
IUE us eoru etd “TRON (1) 3, 984 ! 296 (1) 296 | 74.3 60. 8 
1928... Tuy] 1 4, 344 (1) 4, 344 ! 321 (1) 321 73.9 62. 0 
1929. _.. REEL VC YES 5, 098 ! 360 (1) 360 70. 6 62. 0 
ioo dE EN 3 5.035 | 413 2 5, 448 296 81 377 69. 1 63. 5 
1931 26, 443 2 518 26,961 | Wu 87 381 4.7 65. 6 
1932 2 6, 506 1 531 27, 037 299 87 386 54.8 69. 3 
1933 26,691 | 1541 | 17,232 283 86 369 j1. 0 | 68. 4 
1934 2 6, 084 82 2 7, 566 288 91 379 50. 2 68. 6 
1935 ! 7, 391 2613 | 8,004 314 100 114 | 51.7 | 68. 5 
| Industrial consumption Total con- 
| ; A | sumption 
| Sa [^ e 
Billions of cubic feet | Aver- Á ver- 
x: - z = - age age 
£ | value at ‘value a 
Year | | points pi. | Points 
| Elec- | | of con- | Wang of of con- 
Petro- tric Port- matar | SUMP- | 4a, | sump- 
| Field Carbon| leum s | land | ME | Zä? | tion p tion 
| black refin- | utility | cement | trial | trial | Per M per M 
eries | power | plants *| d cubic | | cubic 
plants ? | feet feet 
| | | | | (cents) | (cents) 
T. TARA 424 | 140 88 | 46| (9) | 218] 916 123| 1,188| 223 
1926..... AE EAM 478 131 22 53| (9) | 240] 1,024 128 | 1,313 22.9 
pus REX e TN 549 | 144 123 63 | 24 246 1, 149 12. 0 1, 445 22. 0 
IM EE 574 | 175 115 71 al | 275 l, 247 13. 2 1, 568 23. 2 
(Uo > APRA FA 705 | 261 104 113 41 333 1, 557 12.2 | 1,917 | 21.5 
1. A A 723 267 | 99 120 41 315 1, 565 11.3 | 1,942 | 21.4 
IB E or asd sw m acia m Ss 57 196 76 138 | 31 | 291 1, 303 10.9 | 1,684 | 23. 3 
E EI IR 168 68 | 107 21 275 | 1,168 10.0 | 1,554 24.7 
1 EE |  491| 190) 66 103 22 312 | 1,184 9.8 | 1,553 23.7 
Ir, We E models | 555 230 80 128 27 366 1, 386 9.7 1, 765 22.3 
Oe ozs-w»sass] ‘BOD 1 95] 80 125 27 442 | 1,496 9.7 | 1,910 22. 4 


1 Domestic Een commercial; Bëss figures not available. 
? Includes consumers served with mixed gas. 

31.8. "icu Burvey. 

4 Beer B . W., chapters on Cement, in Minerals Yearbook and Statistical Appendix to Minerals Y ear- 


! Included under **Otber industrial”; separate figures not available. 
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Natural gas consumed in the United States, 1924-35, by States, in millions 
of cubic feet 


(! (! 1 

INDISSISSID DI cime ee eee AO ae VE (1) O) 574 
Missourl 222-9 coss 5, 394 5, 372 5,819 0, 584 9, 766 15, 07$ 
Montana. ...................-- 2, 223 2, 608 3, 295 5,455 7, 265 9, 332 
New Mexico.................. ].--......... (1) 921 1, 019 851 1, (21 
New York.................... 16, 506 16, 503 17, 864 16, 176 17,918 18, 192 
North Dakota................ 1) O (1) 2 1 (n 
le occu etis 111, 353 111, 969 115, 719 112, 603 122, 484 125, @1 
Oklashoma.................... 183, 451 209, 458 244, 993 286, 485 285, 333 329, 245 
Pennsylvani8................. 123, 932 119, 475 125, 836 121, 982 116, 150 122, 876 
South Dakota................ 3 4 10 92 214 LSG 
II -0 nannMnoeMO E 11 9 ) 5, Tas 
e A a Ena 107, 447 142, 485 187, 341 269, 944 318, 718 465, 525 
RR EA WE, tz ictu etos ctc ate (1) 1, 105 1, 533 
ET EE A A EE EN, WEE () 
West Virginia................. 79, 240 74, 250 72, 784 66, 200 67, 272 73. N^ 
W yoming..................... 44, 879 44, 427 45, 605 42, 559 46, 549 43, 56 
Other States... 74 737 790 1, 781 1,019 SS 

Total. ee ee 1,141,482 | 1,188, 439 | 1,312,853 | 1,445, 244 | 1,567,979 1, 917, 431 

State 1930 1931 1932 1933 1934 1035 

Alabama.....................- 1, 155 8, 458 5, 827 7, 510 7,932 10, 563 
Aloskn. lll... (!) (2) (2) EN EE 
SR e COT A A (2 3) 2, 274 2, 513 4, 729 A %3 
Arkansas. ...22--2.----2 2. ee 38, 231 32, 278 25, 330 22, 775 25, 075 26, 475 
California.............. LL... 334, 789 305, 930 203, 484 259, 799 268, 122 284, UN 
Colorado. .....--...-...-..--- 16, 642 16, 892 16, 409 15, 862 16, 419 17, 2333 
District of Columbia..........]............ 3 1, 388 1, 688 2, 046 2, 640 270 
Floridi icin ce oe ale EEN 3 357 618 494 554 tw 
Georgia... ee tawcescuecss 1, 497 4, 904 3, 047 4.450 5,357 8, 082 
(Re LE el a e vRLes mm E 9, 602 14, 050 29, 432 33, 341 45, 084 57.319 
Indiana... oc o ez 2, 515 4, 695 11, 651 5, 996 12, 864 15, 413 
TOWB EE 1) 3, 522 7, 533 11, 408 16, 636 19,077 
E EE 15, 635 65, 609 56, 965 57,032 65, 599 72, N6 
Kentucky. 2.2222 222222. eee 15, 966 15, 533 13, 698 13, 222 14, 106 15, «2n 
Louisiana..................... 184, 090 131, 986 113, 215 115, 800 137, 413 151, 954 
Maryland.................... 1 079 639 667 752 754 
Michigan..................... 2, 075 472 968 1, 528 2, 789 4,38 
AO AA bm memet 4 4 3, 547 7, 125 10, 579 
Mississippi. .................. 1, 735 4, 370 5, 762 5, 818 7,219 R, 765 
NISSOUP e 26, 122 24, 261 25, 310 27, 584 29, 792 33, 06 
Montang. 22-222 eee 5 8, 065 38,359 3 11, 100 312, 222 5 12, 444 è le, N32 
Nebraska... 22-22-22 eee ee 1, 098 4,817 8, 661 10, 293 12, 789 14. 310 
New Mexieo............. LL. 3, 935 12, 443 11, 880 13, 400 15, 625 18, 119 
New vurk 18, 991 16, 956 16, 724 19, 912 31, 209 35, 705 
North Dakota................ 1 4 885 4 2, 133 1, 020 1,112 1, 382 
A A 125, 816 107, 460 94, 414 92, 782 94, (YS 105, 595 
Oklahoma.................... 320, 851 248, 949 246, 741 212, 494 249, 721 255, 59s 
Pennsylvanía................. 108, 218 92, 629 70, 935 73, 027 87, 474 91, 501 
South Daukota................ 2, 905 2, 803 2,778 3, 204 3, 901 4. 056 
"Tennesage 22.2. eee lee 7, 334 7, 623 7, 683 7, 369 s, 062 9. 479 
Teris e ose E 526, 160 447, 632 414, 641 412, 428 501,047 525, CN. 
LE ZEN 4, 045 36, 497 15,721 6, 853 0, 716 $, 147 
ëtt EE E 375 143 213 292 343 
Washington... (1) (2) (3) 111 104 135 
West Virginía...............- 62, 882 55,115 46, 281 46, 933 52, 353 53. "rd 
NV VOTING Le uu tese scie ae 40, 219 36, 622 23, 749 20, 087 16, 544 18, Yu 
Other States.................. e A A ERA | asd dos A 

o AAA tGect 1, 941, 644 1, 684, 249 1, 554, 335 1, 553, 399 1, 764, 988 1, 909, 40) 


! Included under “Other States." 

1 1031: Utah includes Alaska, Arizona, and Washington; 1932: Utah includes Alaska and Washington. 
3 Service inaugurated in 1931, hence figures represent operations for only part of year. 

* North Dakota includes Minnesota. 

! Includes natural gas piped from Canada. 
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Treated for natural gasoline.—Until 1935 the trend in the average 
yield of natural gasoline per thousand cubic feet of gas processed was 
downward, owing to the treatment of increasingly large volumes of 
lean natural gas in the Texas Panhandle field and to progressively 
greater stabilization. However, the average yield increased in 1935 
and 1936 because of the curtailing of operations at the ''stripper" 
plants in the Panhandle and the rapid growth in natural-gasoline 
EE in the east Texas field, a high-yield area, and in 1936 

ecause of the growth in importance of production at Rodessa, where 
the casinghead gas is also relatively rich. 


Natural gas treated at natural-gasoline plants in the United States, 1926-35, by 


States 
[Millions of cubic feet] 
State 1926 1930 

O A A 25 
Arkansas e voce eodd cee ee mes 20, 903 11, 624 
Californias. 62 lero be EE E 28A, 365 027, 733 
COlOTAGO A A aa deai 1, 926 
JADE AA E A A 3,674 2, 721 
Ee Eh AAA PAM EA BEE 1 
A A 30, 801 56, 582 
¡AA A 26, 521 25, 432 
LoulsiaDBo.:.eiolocesms6]clusdeón beca e 111, 537 181, 582 
New Mexico........-.-cccccccccccncecc--- 884 381 
New Y Oki ts were rae 643 
Oll E IN 45, 533 36, 465 
Ok lahOM asc. ntc taa 235, 157 330, 291 
Pennsylvania.............---.------------- 63, 819 41, 848 
duoc MF 181, 243 584, 974 
West Vireinin lll lll... 166, 135 155, 065 
WYOMlBlE.-- 1.60 deet e RR EUR EE RAE 34, 813 , 480 

1, 206, 300 2, 088, 778 
Percent of total consumption.............. 92 93 94 1 102 ! 108 


————— | —Ó———M— | ——————————Á— | ———————M—— | —————— 


AlAüsEnB. ll Ru ceccieewesteetceoes o. 020]. SOP 2. D REN AAA 
ATEQNSAS EES 
Eatifoggle cooler asa 310, 016 
COTA O sie rincoela nara 
NA A A AE 1, 076 
A A A (G's HO A MAA AOS PA 
LA sol arena A : 87, 669 
Kantueky. EEN ; ; 29, 772 
Taetuskang DEE SENE 134, 238 ; ; 81, 868 
NE E EE AA EE 4 410 1, 755 
MOntaN EES SENG, EE 4, 358 4, 114 6, 382 
New ls EE 12, 590 9, 230 10, 399 11, 904 11, 786 
A Y MER 487 430 4 375 
OVO ra bre A n ad i hea, 25, 666 24, 613 21, 901 25, 100 29, 622 
Oklabomg ---22-22.-. 285, 029 315, 727 351, 980 299, 183 260, 757 
Pennsylvania..................-......-...- 36, 414 627 31, 810 29, 346 33, 348 
LC 3 cc Lo Lo Leet ee eae ee eect 579, 327 467, 295 §32, 148 787,078 828, 570 
West Virginia. ....................... 2... 128, 670 100, 171 90, 072 108, 097 118, 789 
WYOIDIDE avi da Hee E E 27,717 23, 343 18, 630 17, 566 16, 970 
1, 790,119 | 1,499,756 | 1,551,464 { 1, 776, 172 1, 822, 000 
Percent of total consumption. ............. 96 100 1101 95 


1 Exceeds 100 percent, as part of the natural gas treated for natural gasoline is blown to the air and not 
{ncluded in total consumption. 
3 Less than 500,000 cubic feet. 
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These events apparently account for the reversal in the trend of 
gasoline recovery. The low average of 0.86 gallon per thousand 
cubic feet in 1934 was increased to 0.91 gallon in 1935, and probably 
a moderate increase carried over into 1936. It is estimated that 
1,900,000,000,000 cubic feet of natural gas were treated for the extrac- 
tion of gasoline in 1936, an increase of about 80,000,000,000 cubic 
feet over 1935. The total so treated was about 88 percent of the 
total consumption of natural gas in the United States in 1936, com- 
pared with 95 percent in 1935 and 101 percent in 1934. This decline 
1n ratio results primarily from the progressive reduction in the wastage 
of residue gas. 

The accompanying table on natural gas treated at natural-gasoline 
plants by States indicates the conspicuous growth of the natural- 
gasoline industry in Texas during the past 10 years. The quantity 
of gas processed in California in 1929, 1930, and 1931 increased 
substantially, but aside from this period such operations in California 
and Oklahoma have remained relatively stable. Among less im- 
portant States in the industry, West Virgini& and Louisiana have 
treated gradually less gas, and Kansas has treated more, particularly 
since 1932. Quantities of gas treated in the United States have 
increased annually since the low point of the depression in 1932 but 
are still less than in 1929-31. 

Domestic and. commercial.—The volume of gas used for domestic 
purposes increased about 10 percent in 1936 to an estimated total of 
345,000,000,000 cubic feet, compared with 313,498,000,000 cubic 
feet in 1935. Its value at points of consumption increased about 
7 percent to $251,000,000. An increase in the quantity of gas con- 
sumed by the average domestic customer probably reduced some- 
what the average unit price received by gas companies, as most 
price schedules offer advantageous rates on gas used in excess of a 
prescribed minimum. Commercial demand is estimated to have 
expanded almost 13 percent over 1935—to 113,000,000,000 cubic feet 
having a value of about $55,000,000. Sales of gas to domestic and 
commercial users combined accounted for 64 percent of the total 
revenue from natural gas in 1936 but represented only 21 percent of 
the total volume consumed. 


Domestic and commercial consumption of natural gas in the United States in 1935, by States! 


Total 


Commercial 


Domestic 
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3 Utah includes North Dakota and Washington. 


2 Maryland includes District of Columbia and Virginia. 


! Includes natural gas used with manufactured gas. 
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Field.—Natural gas used in field operations, which include the 
generation of power for drilling, reconditioning, and pumping wells 
and other purposes, is thought to have increased about 10 percent 
over 1935 to 640,000,000,000 cubic feet in 1936. Natural gas used in 
the drilling of wells for oil and gas, & major field use, increased 19 
percent in 1936, and other field uses showed similar gains. Power 
equipment used in oil fields for compressing gas and for pumping oil 
and water probably has been utilizing progressively larger amounts 
of natural gas in recent years. 

Carbon black.—The consumption of natural gas by the carbon-black 
industry reached new high levels in 1936 in response to a record- 
breaking demand. "The total quantity of gas burned at carbon-black 
plants in 1936 was 283,421,000,000 cubic feet—17 percent more than 
in 1935 and almost 17,000,000,000 cubic feet more than in 1930, the 
previous record year. 

Petroleum refineries.—From 1927 to 1933 the use of natural gas as 
a refinery fuel declined steadily, as many companies found it econom- 
ical to use their own still gases as fuel rather than to purchase natural 
gas. In 1934 and 1935, however, the trend was the other way with 
the growing realization that still gases, or some fractions of them, were 
more valuable as processing material in motor-fuel manufacture. In 
1935 natural gas burned as fuel at petroleum refineries totaled 
80,175,000,000 cubic feet; probably the total in 1936 was somewhat 
larger, as crude runs to stills increased materially in 1936 over 1935 
and prices of competing fuels were generally higher. 

Electric public-utility power plants.—Public-utility power plants 
increased their use of natural gas as fuel in generating power to 
156,080,000,000 cubic feet in 1936, the largest consumption in recent 
years and almost 25 percent higher than in 1935. This pronounced 
increase, which was proportionately greater than the rise in electric- 
power generation in the country, indicates a growing preference for 
natural gas instead of fuel oil and coal. 

Portland-cement plants.—The portland-cement industry, which has 
shared in the recent expansion in industrial activity, consumed an 
estimated total of 36,923,000,000 cubic feet of natural gas in 1936, 
a gan of 38 percent over 1935 but less than the record levels of 1929 
and 1930. 

Other industrial.—The trend in sales of natural gas for industrial 
purposes, other than those mentioned, is important chiefly as it throws 
ight on the competitive fuel situation in the manufacturing industries 
and the degree to which the interstate systems have augmented their 
domestic and commercial business with off-peak industrial loads. 
Indications are that sales of natural gas for miscellaneous industrial 
purposes increased about 16 percent in 1936 over 1935. As this gain 
exceeded the percentage increase in total consumption and probably 
was greater iod the increase in total B. t. u. consumption of the 
enterprises using natural gas, it may be assumed that natural gas 
maintained its competitive position as an industrial fuel. Moreover, 
this business probably was more profitable in 1936 than for several 
years, as the volume of sales for preferential uses has grown to a point 
where the temptation to sell wholly on a volume basis has been 
virtually removed. 
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Mixed gas.—Information on the blending of natural gas with 
manufactured gas in the production of mixed gas is not available for 
1936, but there is little doubt that expansion in this branch of the 
industry was proportionate with the rise in total distribution. In 
fact, in 1935 the use of natural gas to enrich manufactured gas was 
increasing faster than total consumption. In 1935, 54,000,000,000 
cubic feet of natural gas were mixed with manufactured gas, com- 
pared with 48,970,000,000 cubic feet in 1934. "The average value of 
this natural gas &t points of consumption (assumed to be the same 
&s the average value of the mixed gas) was 92.1 cents per thousand 
cubic feet, compared with & national average of 22.4 cents per thou- 
sand and with & weighted average of 46.5 cents for the States dis- 
tributing mixed gas. 


Consumption of natural gas used with manufactured gas in the United States in 1935, 


by States 
Domestic Commercial Total 
Industrial 

State Con- (M cubic Value at 

Consum M cubic SH M cubic feet) M cubic | points of 

ers ee ere fee feet consump» 

tion 

District of Columbia.... 130, 250 | 2,111,000 6, 590 274, 000 322, 000 | 2, 707, 000 | $2, 126, 000 
Illinois. ................. 977,390 | 14, 381, 000 | 57, 930 | 3,072, 000 | 4, 662, 000 | 22,115, 000 | 23, 604, 000 
Indiana................. 128, 620 656, 000 7,110 140, 000 183, 000 979, 000 1, 074, 000 
Iowa.................... 49, 840 1, 260, 000 3, 170 203, 000 66, 000 1, 529, 000 1, 731, 000 
Kentucky............... 67,930 | 2, 573, 000 7, 140 693, 000 737,000 | 4,003,000 | 2,099,000 
Maryland............... 12, 130 192, 000 270 5, 000 8, 000 205, 000 197, 000 
RT A EE, A AS euim 404, 000 404, 000 175, 000 
Minnesota.............. 111, 730 | 2, 330, 000 5, 120 196, 000 357,000 | 2,883,000 | 3,131,000 
Missouri................ 213, 040 2, 317, 000 8, 300 305, 000 286, 000 2, 908, 000 | 3, 107, 000 
Nebraska............... 52, 400 940, 000 320 54, 000 95, 000 1, 089, 000 730, 000 
New York.............. 265, 220 | 8, 510, 000 22, 980 | 1, 126, 000 964, 000 | 10, 600, 000 | 8, 477, 000 
|; REPERITUR AEN 151, 150 2, 051, 000 14, 720 672, 000 418,000 | 3,141,000 | 2,123, 000 
Pennsylvanía........... 47,950 | 1,111,000 4, 150 243, 000 83,000 | 1,437,000 | 1,141,000 
Total, 19385. ..._... 2, 208, 640 | 38, 432, 000 | 137,800 | 6, 983, 000 | 8, 585, 000 | 54, 000, 000 | 49, 715, 000 
1934... 2, 012, 530 | 35, 587, 000 | 134, 220 | 6, 345, 000 | 7, 038, 000 | 48, 970, 000 | 45, 446, 000 


INTERSTATE MOVEMENTS 


Data on interstate movements of natural gas in 1936 are not avail- 
able, but the final figure for 1935 (469,024,000,000 cubic feet) was 13 
ercent higher than that for 1934. For many years the trend has 
been toward interstate shipment of increasing proportions of the total 
gas requirements of the country as a corollary to the growth of long- 
distance gas transmission. The total gas shipped interstate in 1935, 
for example, was equivalent to 24.6 percent of the total consumption, 
compared with 23.5 percent in 1934. 

Texas and Louisiana were the source of 54 percent of all gas enterin 
interstate commerce in 1935, followed by West Virginia, whic 
contributed 15 percent. Fourteen other States exported smaller 
amounts of gas. Interstate shipments increased from all States 
except Illinois, where they declined slightly, and Ohio, where the 
total movement to other States declined 21 percent from 1934. 
Interstate movements increased most in 1935 over 1934 between 
Texas and Illinois and West Virginia and Ohio. The largest single 
movement in 1935 was that from West Virginia to Ohio. 

There is reason to believe that the interstate volume has con- 
tinued to expand through 1936 and early 1937, with perhaps some 
acceleration. 
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Interstate transportation of natural gas in 1935 ! 


State from which was Btate through which gas was State to which gas was M cubic 
transporte transporte transported feet 
Colorado...................... W yoming.................... 18) C1, RP CE 2, 344, (MN 
EE E S Wyoming.................... 174, 000 
2, 518, 000 
A E INGIANG AAA 3, (0000 
tele KT MA A A A Illinois... cao REEL 34, 000 
tT ERE Kentucky.................... 154, 000 
158, 000 
Kansas. ..............- D, DE Colorado..................... 338, 000 
MAI Nc RS Illinois... aree 2, 107, 000 
Geier e SE EE 
Ee \Indiana peach Ace sn 855. 000 
MIS O Eu. gud )(0, AAA sunei 6, 250, 000 
ee Or. sem du alt et 
EE }Minnesota MORPHINE 6, 025, 000 
e MEN RUE Missouri..................... 3, 799, 000 
epe MU Nebraska. ................... 7, 724, 000 
ebraska.................... 
Iowa EE EENEG .-..do SSS SS SSS mes usu CE ENS A A ss A 000 
bes EE Oklahomg 621, 000 
ebraska. ..................- 
Kee p \South Dakota................ 888, 000 
29, 338, 000 
Kentucky....-.-.-.....-.--.- West Virginia ——Á— Ee M 
Virgini... ln opere District of Columbia......... 2, 707, 000 
Maryland... 222-52 osescsccce 
Indians... 6.2.25 lle ccelo IMD OS conciso 110, 00 
E EE Indiana. -...-..ocoocc.coo.... 7, 000 
viet T Enia EE AE QM E LEE 
eil nn A Eur eg 
Maryland...................-- Maryalnd.................... 205, 000 
District of Columbia......... 
"T — aie E Ssees Ohlo.........................| 1301," 
West Virginia................ |.--.- dO: 2:22:82 EE 7, 002, 000 
MU douceur e: Pennsylvania................| 11,063,000 
Meroe e 
ët lat EE BEEE 0 ects bee achat MAT 23. 000 
Maryland.................... 
West Virginia................ Virginis. EN 274, 000 
as qud A A aa 
Virginia...................... 
IE RE 69, 000 
District of Columbia......... 
ARCEM dur West Virginla................| 6, 58, 000 
29, 897, 000 
Louisiana_..........-.-.------ Mississlppi................... Alabama..................... 9, 908, 000 
aie PPP EE Arka&ns88.....................|] 19, 755, 000 
Mississippl................... 
jM A EROR \ Georgia PO MU NR ye 8, 004. 000 
a AA AN 
E GE s ien Erde UK E 13, 574, 000 
EE EE Mississippi. -................ 2 053,000 
Arkansps RDA 0026252553222 AAN 1. 379, 00 
MEE VEER (¿ECT 2:2. 20. 10, 517, 000 
EE DOS Doucet Seg eet 
Mississippl................... Tennessee.................... 
"rM RE MET TOAS EE 
E A |o ut oe ee cea nada ns Alabama..................... 
Alabama....................- ¡Pl AA 
E Ta E A AS a AAA 
NEEN EES Loulsiang 0aa0aann 
ÄRE EE EE Tino Sicuani us 
E Ve 0. ofxe2zcter Indiana...................... 
Ee A A AA North Dakota............... 1, 382, 000 
pomo NS South Dakota................] 3,094, WO 
6, 000 


1 Includes exports to Canada and Mexico. 
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Interstate transportation of natural gas in 1935—Continued 


Btate from which gas was State through which gas was Btate to which gas was M cub!c 
transported transported transported feet 
New Mexico.................. ¿Y GE 
New Mexico LO DOE ENTIS ee Arizona SOMA mm —-————- 5, 603, 000 
Mantis aid nels Bed oe NAE Colorado..................... 137, 000 
TIENE A NOSE SS 'Texas........................| 4811,000 
10, 551, 000 
New a AA A a aTe ¡071,1 A 29, 000 
New Jersey.................. New York................... 80, 000 
Appt am upra Pennsylvania................ 1, 085, 000 
1, 194, 000 
Ohio E acere NEEDED Indiana...................... 643, 000 
EES Kentucke .......- 4, 000 
ucc PUR ON RONDE Pennsylvania................ 8, 000 
EE West Vilrgiuig .-.--..--- 188, 000 
843, 000 
Oklahoma.................... E Ee -----------| AIKAISAS.. Leon eg 524, 000 
AOS EE 
Nebraska... HE j(,, E 1, 000 
MPO tee Cline te ed tect Kansas.......................| 16, 726, 000 
Kansag ooo... 
Nebruska 00a0000no000MO Minnesota..................- 2, 000 
TOWRA E ee na WERE E 
Kansas... ............ lll. Missourl..................... 6, 342, 000 
duas JO) 26 22 nce ex INNODEBSER IS. ie 55, 000 
MON DT DE I DE q EE ex d Dru ea 1, 230, 000 
25, 280, 000 
Pennsylvania................. New York................... ek TTT EE 44, 000 
TIERE ES New York...................| 28,531,000 
SML RUNS O AR PODIO oc o oes iR eiue Ue 495, 000 
West Virginia................]....- "t e NEEDED HER 465, 000 
ne a ELT West Virginia................ 1, 023, 000 
30, 558, 000 
Texas eoi c cates ucts New Mexico. ................ Colorado..................... 16, 433, 000 
EE EE 
ANUS ee 
Nebraska... 11 o 0s Illinois. .....: sull 36, 543, 000 
D CoA. A: he eec A EE 
Oklahoma................... 
KANSAS AA A SUEDE Ve A URS DRUMS RE EOM 3, 343, 000 
RTR Tt EEN 
Oklnahomn. 2-2. ee 
Kansas... oll... cece dads 
Nebraska. ooo moe Re A AA wu xui 10, 544, 000 
TOW Bence Seo soe e MER 
Illinois..................-.--. 
Oklahoma................... 
Künsüs$.- 1.1.2. ee Ein 
Missouri....... .........-... E A eee aad 1, 354, 000 
ELE os uin ix ure 
Oklahoma...............-.... 
KüHsds oes e RC es TOW A anene itede 12, 096, 000 
Nebraska... 
Oklahoma...... . Kansas...... POINT ERN 28, 293, 000 
Leet Louisiana... ....  ... ..... 1, 311, 000 
Dr ree esee se meal MOXI COs E ee e REG SR moss 6, 727, 000 
QUO: MON : 
8DSAaS.............- MS 
Nebraska |. e Minnesota... 4, 552, 000 
c Mun ! "m 
Oklahorma...................- 
EE )Missouri Beer enee 12, 024, 000 
ee EENS 
SSNS eU or qu une Sead 
Nebraska. o AO Nebraska.................... 5, 450, 000 
Dun MCI EE 
ANOMG. ¿cion a 
Kansas N IX SP ....do --—-—--———--———---- 3, 000 
clc T NR HET DOR New Mexico................. 1, 039, 000 
Slice eM ah AR a D a Oklahoma................... 8, 944, 000 
ons EE 
Aso. Ma 
¡A South Dakota............... 668, 000 
us s 
ew Mexlco................- 
Colorado Dee EEN \wyoming wee ege DAA do de 399, 000 
149, 723, 000 
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Interstate transportation of natural gas in 1985— Continued 


State from which gas was State through which gas was State to which gas was M cubic 
transported transported transported fect 
West VIFSIBIB canicas Kentucky.................... 5, 827, 000 
EE Mereland. 579, 000 
EE Ohio.........................| 41,944, 000 
A A A Da id 940, 000 
MUN A rer Ro M Pennsylvania................| 15,493, 000 
Virginia and Maryland......|..... dO lic c ee 23, 000 
09, 806, 000 
A AAA EE Montana..................... 1, 332, 000 
ee eb RUNE EAQUE UCM: 675, 000 
ONU EROR 18 01 773; ERREUR TEPORE 6, 305, 
8, 312, 000 
460, 024, 000 


Pipe-line developments.—M ost of the important natural-gas pipe 
lines constructed in 1936 were built east of the Mississippi River. The 
large Detroit gas market was supplied with natural gas by completion 
of a connecting Imk to the Panhandle Eastern line; this comprised 235 
miles of 22-inch pipe from a point near Zionsville, Ind., to Detroit, laid 
at a cost of $5,400,000. The gas is brought from the Texas Panhandle 
and Southwestern Kansas fields. Other construction work in Michigan 
included 46 miles of 10-inch pipe to Grand Rapids from the Six Lakes 
field in the central part of the State and 62 miles of 20-inch line from 
the same field to Lansing. 

About 140 miles of 10- and 8-inch pipe line were built to bring 
Oriskany-sand gas from the fields of Potter County, Pa., to Batavia 
and Dunkirk, N. Y. In January 1937 deliveries commenced through 
a new 14-inch line from the same area to Rochester to supply the 
Eastman Kodak plant and other consumers near the line. A 12%-inch 
line was built from Hebron Township, Potter County, Pa., southwest- 
ward 113 miles to Pew Station, near New Bethlehem, Clarion County, 
Pa., where it connects with two trunk lines running into the Pittsburgh 
district. One major gas line was laid in West Virginia during the year; 
it runs from Clendenin, Kanawha County, northward to Hastings, 
Wetzel County, where 1t connects with lines into Pennsylvania and 
Ohio and comprises about 100 miles of 12%-inch pipe. ost of the 
new construction in the Appalachian fields in 1936 was based largely 
upon the recent development of substantial gas reserves in several 
Oriskany-sand areas at depths of 4,000 to 5,000 feet. 

In the midcontinent and southwestern part of the country there 
were numerous small gas pipe-line projects but very few large ones. In 
Kansas a 20-inch line was laid from the Hugoton field eastward, a 
distance of 107 miles, to connect at Mullinville with a 26-inch trunk 
line taking gas from the Texas Panhandle to Nebraska and other 
northern areas. From the Otis field, Rush County, Kans., 125 miles 
of 6- and 8-inch lines were laid to Holdredge, Nebr. A line to supply 
gas to industrial consumers was being completed at the end of 1936 in 
the Texas gulf coast; it runs from the Tomball field, Harris County, 
120 miles to Houston, Baytown, Port Arthur, Beaumont, and Port 
Neches. The line is of 10-inch pipe and has a rated capacity of 
60,000,000 cubic feet per day. 
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For the natural-gasoline industry the year 1936, like 1935, was one 
of general tranquillity and progress. Production increased 7 percent 
over 1935, and demand was 5 percent higher. Stocks increased but 
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FIGURE 76.—Number and capacity of natural-gasoline plants on January 1, 1928, 1930, 1932, 1934, and 1936. 


not enough to cause pronounced weakening in the market. A decline 
in exports was nearly balanced by a gain in “direct” shipments, 
although refinery demand continued to account for more than 80 
percent of the total. 

The average plant value of natural gasoline for 1936 is estimated 
at 4.6 cents per gallon, an increase of 0.3 cent over 1935. Although 
this gain undoubtedly permitted some of the less-profitable plants to 
keep going, it is doubtful if it was enough to prevent a further decline 
in the total number operating. (See fig. 76.) 


1 Data for 1936 are preliminary; detailed statistics with final revisions will be released later. 
1091 
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Salient statistics of the natural-gasoline industry, 1926 and 1934-36 
(Thousands of gallons] 


Percent of 
change in 


1926 1936 from 
1935 
Productions. edu gier nace 1, 363, 090 
a == | => | == 
Total at plants, terminals, and refineries, 
La P PEA A A d rs (Q) 154, 560 177, 086 155, 316 |............ 


{ + 157° tee |} 165,316 | 170,310 


—ÓÀ——————— | ea | een EE fener 


Net change.......................... (3) +2, 500 —21,770 +14, 994 |............ 
Total supply $....................... (3) 1, 532,860 | 1,673,756 | 1,750, 728 
Distribution: 
Blended at refineries 3.................-- 1, 024, 758 1, 132, 152 1, 271, 760 1, 367, 814 
ugh crude-oll pipe lines in Cali- 
one E 138, 474 50, 652 31, 200 52, 500 
wer Pr 1) 214, 242 { 135, 366 107, 058 
Sales de jobbers and retallerg. d y 116, 340 139, 230 
ee ee 3 135, 814 119, 000 84, 126 
Total distributlon. .................. (3) 1, 532, 860 1, 673, 756 1, 750, 728 
1 Preliminary. 
2 Not available. 


3 For com n with 1935. 
4 Production plus or minus changes in stocks. 
3 Including amounts run through crude-oil pipe lines east of California. 
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FIQGURK 77.— Trends in average value of natural gasoline, spot price of gasoline, iud Stocks of natural gas- 
oline, 1918-36. 


PRICES AND MARKET CONDITIONS 


Prices of natural gasoline in 1936 were probably satisfactory to most 
producers; at least fewer charges of dumping and distress sales were 
made than for several years. 

The average value of natural gasoline at the plants in 1935 was 4.3 
cents per gallon compared with 3.9 cents in 1934. "The final figure 
for 1936 is not available, but the trend of spot prices indicates that 
the plant value was about 4.6 cents per gallon. 
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The records of spot prices of a representative grade of natural 
gasoline for recent years indicate an increasing teli daney for quota- 
tions to resist the spring slump. In other words, prices in the last 2 
years have not fluctuated as much as those in prior years. (See fig. 77.) 


Spot price of Oklahoma natural gasoline, grade 26-70, on specified dates in 1936, 
with monthly and yearly averages, tn cents per gallon 


[National Petroleum News] 
Date Cents Date Cents Date Cents 

Jan. A 3. 63-3. 75 || May 4................ 2.75 || Sept. 8................ 4. 25 
SE, Et. EE 3. 38-3. 50 || May 11..............- 2. 75 || Sept. 14............... 4. 25 
JAD. l3 ocu ce ecd 3. 38-3. 50 || May 18............... 2. 75 || Sept. 21............... 4. 50 
Jan. locom 3. 88 y 25. t ce 2. 75 || Sept. 28.............. 4. 50 
Jan. 27... oos 4. 00 Average.......... 2. 75 Average.......... 4. 38 
Average.......... 8.09 || June 1................ 2. 75 || Oct. 5...............-. 4. 50 
Feb.3...... erue 4.00 || June 8................ 2.63 || Oct. 12... se nine 4. 50 
Feb. 10............... 4.00 || June 15............... 2. 50 || Oct. 19................ 4. 50 
Feb. A 4. 00 || June 22............... 2. 38-2. 50 Ob 26 EE 4. 50 
Feb. 24............... 3. 25-3. 50 || June 29. .............. 2. 50 Average.......... 4. 50 
Average.......... 8. 84 Average.......... 2. 566 || Nov. 2... ouo 4. 50 
M&Br.2.......- 222202 3.00 || July 6................. 2.75 || Nov. 9................ 4. 50 
Mat. A 8, 00-3. 13 || July 13................ 2. 75 || Nov. 16............... 4. 50 
Mar. Tos ooo oss - 8.00 uly AA 2. 75 re IEA O 4. 75 
Br. A 2 2c eces 8. 00 uly PA RO 8.25 || Nov 30............... 4. 76 
Mar. 30... 8. 00 Average.......... 2. 88 Average.......... 4. 00 
Average.......... 8.01 || Aug. 3................ 3. 75 ee e 4. 75 
EE 3.00 || Aug. 10............... 8. 75 || Dec. 14............... 4. 75 
ADE: E 22 usais de 3.00 || Aug. 17........------- 4.00 || Dec. 21............... 4. 25 
ADI. 522 922 8. 00 || Aug. 24..............- 4. 00 go. E A 8. 75-4. 00 
BEE 2. 88-3. 00 || Aug. 31..............- 4. 25 Average.......... 4.41 

Average. ......... 2. 98 Average.......... A 95 
Average, 1936......... én 


EMPLOYMENT AND EXPENDITURES 


Under & cooperative arrangement with the Bureau of the Census, 
the Bureau of Mines collected data on employment, wages, salaries, 
and expenditures for the natural-gasoline industry in 1935. This 
census of the industry was the first ever made which did not include 
petroleum production. The results were published in a release of 
the Census of Business dated March 3, 1937, and the State totals are 
summarized in the following table. 

In 1935 the average number of wage earners employed at natural- 
gasoline plants was 7,997; salaried employees, including salaried 
officers, supervisory and technical employees, and the clerical force at 
the plants, totaled 1,052 about the middle of December. In addition, 
there were a thousand or more salaried employees at central admin- 
istrative offices devoting at least half their time to natural-gasoline 
operations. 

Wages totaled ‘$10,567,000 and plant salaries $2,105,000. The 
“average wage” was, accordingly, about $25 per week and the ““aver- 
age annual salary" about $2,000. Wages and salaries at the plants 
were 18 percent of the plant value and total expenditures for supplies 
and materials, fuel, and electricity were also 18 percent. 

The principal expense, the cost of the gas, was not included in the 
expenditures reported. 


153336—37——-70 
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Employment and expenditures al natural-gasoline plants in 1935, by States 


Wage earners 


Salaried Expenditures (thousands of 
employees | dbllars) 


State 


Arkansas..........................-- 28 55 204 286 
Cal DÍA: rue 207 559 | 2,083 $ 
Colorado. ...... "——— s 2 4 Sak eto s 
A orm Ure EU 4 7 02| 16]  3J23|....... 
Bcc acercó c a In eio 40 63 190 10 
Kentucky........................... 9 15 36] 2] at, 
Loutisiana........................... 45 91 208 8 
Michigan... ......................... 3 4 36|  10|  32|........ 
Montana...................-..--...- 1 .4 Ol Tb o Aoc 
New Mexico......................... 5 7 53] 10];  2|........ 
ONG oes tee Seege 13 13 88| 4]  Á90|...... 
Oklahoma....................-....-- 191 361 1,757 40 
Texas. EE 406 763 | 3,137 204 
West oa CAE PUPA Cera nara NE n n 56 101 363| 142 |  14|........ 
Wyo ing- e eelere 30 49 3094 | 80 |........ 
New Ko and Pennsylvania........ 12 10 202 


———— | ——MM | ————— | —— ——Ó— A oe 


30 
8 


1 UE of wage earners determined by averaging the total number reported on pay rolis the 15th of 
? Includes salaried omore; supervisory and technical employees, and clerks and others receiving com- 
pensation on a salary bas 
3 Includes cost of dir parts, machinery supplies, additional units, new gathering lines, and all other 
equipment necessary to maintain and operate the plant, but excludes costs of new plants. 


PRODUCTION 


Trends in total output.—As shown in figure 78, there is a close 
relationship between crude-oil production and natural-gasoline 
production. Both declined sharply during the depression. Since 
then they have recovered materially, particularly crude-oil production, 
which reached a new record in 1936. 

As 1936 opened, the daily average production of natural gasoline 
was about 5,000,000 gallons, but declines in the ¿pen 4 months 
brought the average down to about 4,500,000 gallons by the middle 
of the year. Substantial gains in output in the Panhandle, Kettleman 
Hills, and Rodessa fields in the fall and early winter raised the average 
to about 5,400,000 gallons in December. 


FIGURE 78.— Annual production of natural gasoline and crude petroleum, 1911-38. 
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California.—Production in California in 1936 totaled 587,829,000 


gallons, or 10 percent above the 1935 output. 
the third successive yearly gain in production in the 


tate, 


DUE this marked 


the 1936 


total was far under the peak (840,325,000 gallons) of 1929. Despite 
a slump in output in the spring months following reductions in crude- 


oil production, Kettleman 


established & new record output of 


171,600,000 gallons, or nearly 18,000,000 gallons above the 1935 total. 


The rest of the increase in 
was registered in the sm 


roduction in the State in 1936 over 1935 
er fields; the old substantial producers, 


Long Beach, Santa Fe Springs, Ventura Avenue, and Huntington 


Beach, showed little change. 


Natural gasoline produced in the United States, 1911-86, by States, in thousands of 


gallons 
Arkan- | Califor- | Colo- Indi- Ken- | Louisi- | Mich-| Mon- | New 

Year | Alaska |“ ‘sas nia | rado | Minois | ana tucky| ana | igan | tana | Mexico 
1011... A VE (1) 1 Dn BE EE D OO ST A E 
LKE, E, EEN 1, 041 V D SN, D EN O E E IMA DPI Nn 
1014221 2225222 VE 8, 461 1 1) "isses 6 PERE A A netus 
pL) A AAA PR 7, 581 i 1,164 |...... Dn, E, ores ees BEER 
Er EE A ER 12, 835 1 1,035 |.....- (1) (D, “eed ves cess lec 
kr, AA WEE 17, 159 d 2, 260 |...... 725 2.113 [5o EE, PS 
TON A E 28, 818 1 4,934 |...... 3, 818 4:080 A AA AA 
E: A WE Ee, VG 32, 269 2 4,575 |...... 3, 331 ri 122 AO aee ORA 
1019... d.i re 40, 386 |...... 6, 060 |...... 5, 136 | 10,063 |.......].......]-..-..-- 
1920: bo o ocn lere cabo 48,208 |...... 6, 055 |...... 4, 497 | 10,610 |.......].......|.......- 
1921-2: A ER 58, 220 |...... 7,536 |...... 4, 242 | 15,341 |.......|.......|.-.--... 
¡E E oss 4,289 | 67,120 |...... 7,760 |...... 5, 205 | 29,408 |.......|.......]. ---.--- 
1023... leer 16, 183 |173, 329 |...... 7,356 |...... 7,601 | 40,720 |.......|]..-....|].--.--.. 
19094 A EEN 17,533 |232, 579 |...... 9, 091 |...... 7,274 | 48,098 |.......|].....-.].......- 
1925...... 33 | 19,686 |303, 180 35 9, 874 |...... 7,685 | 43, 489 |.......].......|]..-..... 
28...... 33 | 30,385 |389, 366 276 9,987 |...... 7,689 | 43,557 |.......|....... 1, 488 
1927...... 19 | 37, 498 |498, 020 912 8, 853 |...... 7,480 | 44,844 |.......|......- 1,827 
1928...... 26 | 32,677 ¡584, 111 |1, 909 7, 817 |...... 7,267 | 55,022 |.......|-.-...- 1, 506 
1929...... 35 | 33,455 |840, 325 |1,630 7, 080 2 6,008 | 64,957 |.......1....... 1, 077 
1930...... 39 | 30,637 |829, 713 |1, 322 6, 867 2 6, 641 | 73,603 |.......|......- 3, 663 
1931...... 32 | 26, 282 1680, 33 659 5, 024 1 5, 464 | 58,034 |.......|....... 17,775 

1932...... 25 | 18,653 1551,807 472 4, 558 1 4,877 | 46, 199 |.......]....... 17, 

1933...... 25 | 15, 215 |496, 293 408 3, 673 |...... 4, 514 | 36, 973 188 | 1, 295 19, 149 
1036 A A , 033 1506, 272 643 3, 810 |...... 4, 171 | 40, 558 589 | 1, 237 21, 748 
1935... ort 13, 076 |534, 624 417 2, 642 |...... 5,614 | 49, 732 | 1, 850 | 1,739 19, 563 
1936 1... .|........ 11,832 |587,829 | 186 | 2,258 |...... 6,552 | 67,503 | 2,014 | 2,061 | 28,369 

Value at plant 

Penn- West 

New Okla- W yo- | Miscel- Thou- | Aver- 

Yen ` |york | Ohio | homa Es Texas ini ming |laneous| Total | sands | age per 

of gallon 

dollars j (cents) 
1911........ " 1, 679 388 1,497 |........ 3, 660 |........ 232 7, 426 §32 7.2 
1012: 1) 1,719 1, 575 041 1. 9,318 |........ 387 12, 081 1,157 9.6 
1913_......- 1) 2, 073 6, 463 3,680 |........| 7,662 |........ 722 21, 061 2, 458 10. 2 
19014. ....... y 2, 440 | 17,278 4,612 |........ 9, 278 |........ 300 42, 653 3, 106 7.3 
1915. ....... 1 2, 199 | 31,666 5, 899 (1) 10, 854 AE 877 65, 365 5,151 7.9 
1916. ....... d 2, 639 | 48, 360 9, 715 1,293 | 18,765 |........ 249 108, 493 | 14, 331 13.8 
1917.......- 1 5, 440 |115, 123 | 13, 826 6,920 | 32,669 | ........ 181 217, 884 | 40,189 18.4 
1918........|] 218 | 8,745 |163, 701 | 15,775 7,326 | 37, 604 1,579 |........ 282, 536 | 50, 364 17.8 
1919........ 458 | 8, 801 1188, 095 | 20, 284 9, 337 | 52,150 5,581 ]........ 351, 535 | 64,197 18. 3 
1920........ 411 110,016 1178, 857 | 21,151 | 32, 956 | 58,941 8,711 d. ue 384, 744 | 71, 788 18.7 
1921.......- 366 | 9, 100 |185, 341 | 19,856 | 77,141 | 54,646 | 14,558 |.......- 449, 934 | 61,815 13.7 
1922........ 506 | 8,600 |189, 404 | 18, 518 | 95, 405 | 56,796 | 19,987 |........ 505, 832 | 72, 711 14. 4 
1923.......- 408 110, 035 (270, 249 | 19, 132 |177, 765 | 63, 381 | 21,292 |........ 816, 226 | 77, 9. 5 
1924........ 477 | 9,443 ¡301,062 | 19, 254 1180, 571 | 61,549 | 29, 272 |........ 933, 861 | 82, 233 8.8 
1925. ......- 414 | 8, 701 1390, 561 | 18,850 |214, 092 | 58, 201 | 32,777 |........ 1, 127, 470 |120, 383 10.7 
1926......-. 539 {10,817 |475, 716 | 20, 343 |243, 093 | 63,807 | 40,625 |........ , 363, 136, 412 10.0 
1027........ 449 |12, 167 |548, 109 | 16,744 |320, 723 | 64, 192 | 43,212 |........ 1, 641, 144 1118, 688 7.2 
1928........ 392 |13, 174 |619, 6901 | 16,571 |324, 516 | 69, 729 | 42,861 |........ 1, 814, 034 11385, 944 7.7 
1929........| 264 |11, 166 |676, 030 | 18, 411 [419,485 | 72,994 | 44, 544 |........ , 233, 6 158, 410 7.1 
1930........ 208 | 8,937 |591, 194 | 16,713 1491, 299 | 63,328 | 51,132 |........ 2, 210, 494 1128, 160 5.8 
1931.......- 132 | 5,199 |454, 886 | 14, 339 [426,695 | 52,844 | 51,523 |........ 1,831,918 | 63, 732 3.5 
LY AA 117 | 5, 163 1378, 584 | 11,685 |371, 106 | 43,773 | 44,391 |........ 1,523,800 | 40, 244 3.2 
1933.......- 96 | 4,662 (360, 488 | 11, 686 |366, 515 | 39, 848 | 34,103 |........ 1, 420, 000 | 54,368 3.8 
1934........ 85 | 5,881 |355, 438 | 10,781 |406, 570 | 41,854 | 34,799 |........ 1, 535, 360 | 60, 523 3.9 
1935.......- 27 | 6, 232 |379, 013 | 12,623 |516, 748 | 42, 433 | 32, 248 |........ 1, 651, 986 | 70, 940 4.3 
1936 1....... 22 | 6,992 |418, 721 | 14, 260 |500, , 288 833 ee 1, 765, 722 | 81,750 4.6 


1 Included under Miscellaneous. 


3 Preliminary figures. 
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Teras.—Despite & material gain in crude-oil production the output 
of natural gasoline in Texas declined in 1936. "This unusual occur- 
rence resulted primarily from curtailed operations at the “stripper” 
plants utilizing “dry” gas in the Panhandle; in fact, the production 
from “wet” or casinghead gas increased materially. 

Production in the Panhandle in 1936 was 208,326,000 gallons com- 
pared with 276,602,000 gallons in 1935. Most, or perhaps all, of the 
decrease was recorded at the ''stripper" plants. though at various 
times ''stripping" has apparently been outlawed in Texas, most of the 
“stripper” producers have continued operations on a scale contingent 
upon injunctions and the ability to find markets for the residue gss. 

Production in the east Texas field again recorded a material gain: 
the output increased to 135,573,000 gallons in 1936, or 73 percent more 
than in 1935. This gain reflected chiefly increased operations due to 
the construction of new units and the expansion of gas-collecting 
facilities &t existing plants. 


Natural gasoline produced and natural dus treated in the United States in 1985, by 
fates 


Natural gasoline produced Natural gas treated 


Number | Number Value at plants Average 

State of opera- | of plants SEI ut 
tors! ¡operating| Thousands Mil'ions of [Xp mw 

of gallons Thou- | Average | cubic feet feet a 

sands of |per gallon res 


dollars (cents) 


—————— | || ——————— | ———ÁMÀ— | ——————————— P ILI—M—— 


Arkansas............... 6 8 13, 076 570 4.4 3.371 38 
California.............. 34 91 534, 624 29, 778 5.6 310, 016 vis 
Colorado............... 2 417 3.6 222 1% 
DUNO gest osteo ese: 21 65 2, 642 141 5.3 1, 076 2€ 
ee c irse cere mr nd 11 19 32, 507 1,145 3. 5 87, 669 | D 
Kentucky. ..o..o..oo...- 5 5 5,614 287 5.1 29.772 ' 1$ 
Louisiana.............. 14 26 49, 732 1, 871 3.8 81, 868 6} 
Michigan.............. 2 2 1, 850 71 3.8 1,755 Li 
Montana............... 1 1 1, 739 151 8.7 6. 382 tel 
New Mexico. .......... 2 2 19, 563 699 3.6 11, 786 L^ 
New York............. 1 1 27 2 7.4 27 1. 00 
A ee 6 11 6, 232 5.7 29, 622 
Oklahoma.............. 64 162 379, 913 14, 593 3.8 260, 757 1.4 
Pennsylvania.......... 61 107 12, 623 6 5.0 33. 348 A 
RK EE 68 123 516, 748 17,050 A3 877.570 e 
West Virginia.......... 28 81 42, 433 2, 070 4.9 115, 789 | A 
Wvonmng.. 6 9 32, 246 1, 511 4.7 15.970 1% 
Total, 1835. ...... 1 278 115 1, 651, 986 10, 940 4.3 1, 822, 000 9 
Total, 1934. ...... 1 285 | 166 1, 535, 360 60, 523 3.9 1,776,172 


1 A producer operating in more than 1 State is counted only once. 


Oklahoma.—Oklahoma, like California, has increased its output of 
natural gasoline in recent years, but production is still far below that 
of 1929 and 1930. In 1936 the output was 418,721,000 gallons com- 
pared with 379,913,000 gallons in 1935 and 676,030,000 gallons in 
the peak year 1929. The gain in output in 1936 was distributed 
among the major producing districts, indicating that it was related 
to the increase in crude-oil production rather than to new discoveries 
or construction. 

Louisiana.—Production in Louisiana in 1936 was 67,503,000 gallons. 
or 36 percent above the total in 1935. "This gain, which brought 
production virtually to the record level of 1930, resulted primarily 
from the treating of gas from the Rodessa oil field. 
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Other States.—The output in West Virginia continued to recover 
from the depression slump in the demand for gas; the total for 1936 
was 46,288,000 gallons compared with 42,433,000 gallons in 1935. 
Both Kansas and N ew Mexico showed substantial gains in production 
in 1936; the increase in Kansas was due chiefly to increased casinghead- 
gas production and that in New Mexico to new construction. 


CONSUMPTION AND MOVEMENTS 


The indicated domestic consumption of natural gasoline in 1936 was 
1,750,728,000 gallons, of which 84,126,000 gallons were “losses.” Of 
s remainder, 85 percent was utilized at refineries, 7 percent was 

orted, and 8 percent went into “direct” shipments to bulk plants, 
io bers, and retailers. Compared with similar data for 1935, these 
ratios indicate a small gain in the relative importance of refinery and 
““direct'” uses which offset a decline in exports. 
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Refinery utilization.—The percentage of natural gasoline blended 
in refinery gasoline in 1936 was 6.70 compared with 6.68 in 1935. 
Except in 1933, the ratio has remained remarkably near 6.70 percent 
for the past 5 years. 

The most important change in blending operations in 1936 occurred 
at refineries in the Texas Gulf Coast district, where 170,352,000 
gallons were utilized in 1936 compared with 110,838,000 gallons in 
1935. The Indiana-Illinois-Kentucky district also made a material 
gain in natural-gasoline consumption. Although most of the other 
districts used more natural gasoline in 1936 than in 1935, the per- 
centages of the total refinery gasoline so used were lower because the 
percentage gain in total output of gasoline exceeded the relative 
increase in blending. 


Percentage of natural gasoline blended in refinery gasoline, 1982-36, by districts 


East | Appa- 


Total 


coast |lachian| nois, 

Ken- 

tucky 
MER. auos: 0.9 2.2 3.0 14. 5 6. 71 
1933. . 1.6 1.4 2.8 15.6 8.31 
1. ` 5523 1.9 2.3 4.8 16. 2 6.75 
` RA 2.0 1.6 4.1 16.1 6. 68 
1936 1...... 1.8 1.6 4.4 15. 5 6. 70 


! Preliminary. 
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“Direct” sales.—Data on “direct” sales, that is, domestic move- 
ment to consumers other than refineries, are important as they reflect 
the extent to which the manufacturers depend upon refinery sales and 
indicate the use of stabilized natural a as a fuel without blend- 
ing. Such sales increased in quantity from 116,340,000 gallons in 
1935 to 139,230,000 gallons in 1936 and in percentage of total domestic 
sales, from 8 to 9 percent. "The gain would probably have been even 
larger if prices paid by the refiners had not stiffened. 

“Direct” sales are made to virtually every State, but most of the 
gasoline so sold moves northward from Texas and Oklahoma. Texas 
continued to be the largest “direct” shipper but was closely pressed 
by Oklahoma. The largest interstate movement of this type in 1936 
was that from Oklahoma to Illinois. 

Pipe-line shipments.— The movement of natural gasoline by pipe 
linein California increased from 31,290,000 gallons in 1935 to 52,500,000 
in 1936. Comparable data are lacking for the rest of the country in 
1936, but the total quantity moved is believed to have increased. 


Shipments of natural gasoline to jobbers, retailers, and refinery-owned bulk plants in 
1936,! by States 


(Thousands of gallons! 


Point of receipt 


Point of delivery Total 
Texas | Illinois| OF!8- | Min- | Ohio | Wis- | Other 


homa | nesota consin 

(f on S eel NM RR MR 15,720 | 1,406 129 | 5,037 503 | 3,341 | 9,216 | 35, 352 
CHE boer bet ee ere eck Sass 7 | 10, 168 8, 858 4, 590 688 3, 189 6, 792 34, 842 
AA AS oes eee E PA Seet, 5,995 |........ 13,063 | 19,058 
Arkansas........... cer. CHE MAI AA ME MILANO: THEN 7, 810 7, 810 
Sege ET EE, AA presa ee seta mans ica hel 1, 199 |........ 3, 609 4, 808 
OVO cout coU eure bee e Me dE edt E MAA 4,082 |........ 540 4, 022 
ON OF oec reo oes vend ce e RR 678 815 1, 091 492 1, 902 527 | 27,143 32, 738 


— Ha ——— o | ——— |——ÓMM | —————— a 1————— MM 


16, 955 | 12, 389 | 10,078 | 10,119 | 14,459 | 7,057 | 68,173 | 139, 230 


! Preliminary. 


Water-borne shipments.—According to data reported to the Bureau 
of Mines by manufacturers, exports of natural gasoline totaled 
107,058,000 gallons in 1936 compared with 135,366,000 gallons in 
1935. The Bureau of Foreign and Domestic Commerce reports 
natural-gasoline exports for 1936 as 1,807,000 barrels (75,894,000 
gallons); the dispanty of about 30,000,000 gallons between the two 
figures was probably due to differences in classifying exports of gaso- 
line and natural gasoline. 

'The only other important water-borne movement of natural gaso- 
line is that from the Texas Gulf to the East coast. Complete data on 
this movement are not available, but refinery deliveries to the East 
coast, most of which came from the Gulf by tanker, were reported as 
only 37,918,000 gallons in 1936 compared with 61,109,000 gallons in 
1935. 

Exports of natural gasoline to Canada, most of which probably 
moved in tank cars, totaled about 29,000,000 gallons in 1936 compared 
with about 20,000,000 gallons in 1935. 
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STOCKS 


In 1935 stocks of natural gasoline declined about 22,000,000 gallons— 
from 177,086,000 gallons at the beginning of the year to 155,316,000 
allons at the close. In 1936 the trend was reversed, and stocks 
increased about 15,000,000 gallons to a total of 170,310,000 gallons on 
December 31, 1936. As the improvement in prices in 1935 was held 
to be related to the decline in stocks during the year, it seems unusual 
that prices continued to improve in 1936 with rising stocks. However, 
most of the net increase in stocks in 1936 was registered late in the 
year in California; stocks in the Midcontinent district, where most 
price movements originate, were probably consistently lower in 1936 
than in 1935. 


Stocks of natural gasoline, 1935-86, by months 
(Thousands of gallons} 


At refineries At plants and terminals Total 
Date California ` ` Otber States 'l'exas Other States 


1936 ! 1935 1936 ! 1935 1936 ! 1935 1936 ! 


————— | M— | —— | —— a — MÀ 1 ——Ó—— | —— | ——— — | —————— P — 


Jan.1....| 98,490 | 62,790 | 22,470 | 23,436 | 29,715 | 48,289 | 26,411 | 20,801 | 177,086 | 155 318 
Jan.31...| 108,948 | 71,610 | 22,050 | 20,496 | 34,020 | 51,105 | 27.324 | 22,101 | 192.342 | 163 312 
Feb. 28... 109,788 | 279,002 | 29,190 | #21, 168 | 31,108 | 448,589 | 30,729 | 128, 307 | 200,815 | 1 177,154 
. 31. 1 118, ; 25,452 | 23,604 | 40,767 | 54,492 | 33,892 732 | 218, 467 | 191.25 

. 80.. 29,568 | 23,898 | 58,211 | 69,612 | 32,871 | 41,310 | 234, 504 | 212 438 
28,098 | 26,670 | 67,025 | 75,802 | 41,296 | 47,930 | 251,037 | pa 

29,526 | 28,182 | 70,972 | 73,651 | 44,317 | 51,215 | 247, 841 | 244,318 

26, 208 82, 72, 428 29 | aus 

25,116 | 32,802 | 76,750 | 66,378 | 48,200 | 49,248 | 236,376 | 237.43 

25, 116 74,841 | 48,045 | 41,079 | 41,373 | 215,886 | 207,590 

20.828 | 41,412 | 68,513 | 42,216 | 34,051 | 27,840 | 184, 128 | 191,31 

22, 640 | 174605 


t Preliminary. 2 As of Feb. 29. 


TECHNICAL DEVELOPMENTS 


Yields.—No startling technical developments were made in natural- 
gasoline manufacture in 1935 or 1936. The average yield, which 
increased from 0.86 gallon per thousand cubic feet ın 1934 to 0.91 
gallon in 1935, probably increased still further in 1936. These gains 
may reflect the addition of improved equipment and the elimination 
of many small inefficient plants, but probably they reflect chiefly the 
rise in importance of East Texas, a high-yield area, and the decline in 
importance of the Panhandle, a low-yield area. 

roduction by processes.—Although absorption continued to be the 
principal means of producing gasoline the compression process made 
a notable come-back in 1935, when the total output at plants using 
that process rose to 180,953,000 gallons from 148,150,000 gallons in 
1934. Similar data are not available for 1936, but undoubtedly com- 
pression production increased further as the output in East Texas, 
where the process is popular, increased materially. 

Even the charcoal process, production from which had been declining 
since 1929 and which appeared due for early extinction, held its own 
in 1935. 
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Natural gasoline produced in the United States in 1985, by States and by methods of 
manufacture 


Number of plants operating | Production (thousands of gallons) 


State 

Com- A bsorp- Compres- 1 
pression | tion! Charcoal slo Absorption ! | Charcoal 
Arkansas.............--.-.--- nee 1 [a SEEN RE 1, 695 11,381 lic sous 
Californie store Reve E 2 ` RAE 2, 446 $32,178 ].......... 
Colorado. o 1 Y AA 228 189 | soc. cases 
TINGS EE EN a A IOMA 200 AAA A 
e A com OS Le ELE 5 11. sc 1, 828 30, 679 |.......... 
RentuckW.. cee eeu ce teenie 1 3 1 40 5, 056 518 
Louisiana..........................- 6 P. LN DEER 4,415 45,317 |.......... 
Michigatü.-......-..-...:. cos c clu 2c ACA 1,850: AA EE 
Montana. llc.elsrsoicecexmereresarcssaxeas bloom eil o 1:239 EE 
New Mexlco........................|--.-...... "V EE GE 19,563 |.......... 
New York...................-..-..- 1 9 A RENE TEE. VE Rt 
Ya PA A PEDE 4 1 51 5, 119 1, 062 
Oklahoma.........................- 50 Ui? tote ca 53, 106 326, 807 |.......... 
Pennsylvania......................- 88 1 3, 145 9,311 167 
Tolas EE 29 94 |.......... 72, 052 444,096 |.......... 
West Virginia....................... 55 19 7 11, 926 24, 344 6, 163 
Wvomlng. ee eee 2 ra APA 24, 902 7,844 |.......... 
Total, MIS cios eeu 312 393 10 180, 953 1, 463, 123 7,910 
Total, 1934.................... 344 411 11 148, 150 1, 379, 648 7, 562 


! Includes combination of absorption process with compression and charcoal processes. 


Trends in vapor pressures.—The average vapor pressure of produc- 
tion in 1936 was about 20.25 pounds (Reid), or 0.25 pound higher than 
in 1935. "This gain probably was related to the increase in yield, as 
yields and vapor pressures generally vary directly. The usual seasonal 
trend in vapor pressures was evidenced in 1936; the high (21.5) was 
in January and February and the low (18.6) in July. The average 
vapor pressure of refinery shipments rose from 20.5 pounds in 1935 
to 20.9 pounds in 1936 "ut the average for "direct! shipments de- 
clined from 16.1 to 15.9 pounds and that for exports from 18.7 to 
17. ie ounds. 

Polymerization.—In Minerals Yearbook, 1936, the development of 
polymerization as a process to convert natural gas into high-octane 
gasoline was mentioned. Undoubtedly some progress was made 
along these lines in 1936, although in the natural-gasoline industry the 
work was probably mainly research. 


LIQUEFIED PETROLEUM GASES 


Domestic sales of liquefied petroleum gases continued to increase 
rapidly and in 1936 totaled 106,652,000 gallons, or 39 percent higher 
than in 1935. Exports also rose—from 4,237,000 gallons in 1935 to 
4,897,000 gallonsin 1936. The increase in sales in 1936 appears to have 
resulted from a general expansion; butane and propane, the two most 
important kinds of gas, maintained their relative positions, and the 
division between domestic or “bottled-gas”” sales and industrial uses 
remained virtually unchanged. 
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Marketed production of liquefied petroleum gases in the United States, 1922—36 


Year Gallons Year Gallons Year Gallons Year Gallons 
1922....... 222, 641 19286. .... 465, 085 1930.......| 18,017, 347 IA... 1 56, 427 000 
1923 ....... 276, 863 1927. ...... 1, 091, 005 1931. ...... 28, 769, 576 1935. ...... 76, 855, Q0 
1934. ...... 376, 488 1923. ...... 4, 522, 899 1932. ...... 34, 114, 767 || 1936. ...... 106, 652, 000 
1925....... 403, 674 || 1929........ 9, 930, 964 || 1933. ...... 38, 931, 008 


1 Revised figures. 


The economic history of the liquefied-gas industry in 1936 has 
been summarized as follows: ? 


A review of the market requirements for the various liquefied gases shows that 
sales of propane increased from 26,814,000 gallons in 1935 to 36,502,000 gallons 
in 1936, a gain of 36.1 percent. Deliveries of butane, which are larger in volume 
than any of the other liquefied petroleum gases, increased to 47,455,000 gallons 
in 1936, or 39.2 percent over the 1935 total of 34,084,000 gallons. Sales of pro- 
pane-butane mixtures, ranking third in relative volume, gained 49.1 percent in 
1936. The demand for pentane in 1936 was limited to 2,575,000 gallons, a quan- 
tity only slightlv above the 1935 deliveries. 

The industrial use of liquefied petroleum gases totaled 47,894,000 gallons in 
1935 and constituted 62.3 percent of the market demand, while the comparative 
total for 1936 is 67,267,000 gallons or 63.1 percent of all deliveries. A tabulation 
of sales records, as reported to the Bureau of Mines, shows that the 1936 total is 
divided as follows: Industrial fuel 40,140,000 gallons, chemical manufacturing 
14,445,000 gallons, internal-combustion-engine fuel 12,476,000 gallons, and mis- 
cellaneous uses 206,000 gallons. The item covering the use of liquefied petroleum 
gases for motor fuel is of special interest, as it is the first time that this demand 
has been segregated in this annual survey. Sales of liquefied petroleum gases for 
domestic or “bottled gas" purposes accounted for 28.1 percent of the total demand 
in 1936. The quantity reported under this classification is 30,014,000 gallons, a 
gain of 40.4 percent over 1935 deliveries. Liquefied petroleum gases purchased 
by gas companies showed an increase of 23.6 percent in 1936, totaling 9,371,000 
gallons compared with 7,581,000 gallons in 1935. 

Propane, because of its high volatility, is sold principally for domestic purposes, 
or for cooking and lighting in homes where gas from gas-company mains is not 
available. This demand of 24,423,000 gallons accounted for two-thirds of the 
total sales of propane in 1936. Propane is of secondary importance as an indus- 
trial fuel, and a small amount is used as a raw material in chemical manufacturing. 
Sales of propane for industrial fuel and chemical use were reported as 11,030,000 
gallons in 1936. Less than 1 million gallons of propane were purchased bv gas- 
manufacturing companies in 1936. Butane, less volatile than propane, has a 
higher B. t. u. value per gallon, hence it is used chiefly as an industrial fuel, there 
being 28,553,000 gallons of butane (60.2 percent of total deliveries) sold under 
this caption in 1936, including a small quantity going to chemical plants for raw 
material. Distributors reported that 9,622,000 gallons of butane were used as fuel 
in internal-combustion engines in 1936, & demand confined largely to the Pacific 
Coast area. Deliveries of butane to gas companies, which declined from 5,064,000 
gallons in 1934 to 5,042,000 gallons in 1935, registered a gain in 1936, when a total 
of 6,227,000 gallons was reported under this classification. Domestic uses of 
butane increased over 100 percent in 1936, showing 2,956,000 gallons compared 
with 1,353,000 gallons in 1935. Propane-butane mixtures are sold largely to 
chemical plants for raw material, and & minor quantity is consumed as industrial 
fuel. The domestic and the gas-manufacturing demand, respectively, for propane- 
butane mixtures was approximately 2 million gallons in 1936, while about 2,700,000 
gallons were sold for motor fuel in the same period. 

The American Gas Association has supplied the following review regarding 
plants distributing liquefied petroleum gases in the United States in 1936. 


*At the end of 1936, liquefied petroleum gas was being delivered 
through mains to consumers in 178 communities in 30 States by 72 
companies supplying 31,300 customers. 

Butane-air gas with heating value ranging from 520 to 900 B. t. u. per 
cu. ft. was supplied to 124 communities in 28 States by 60 companies. 


! Coumbe, A. T., Sales of Liquefied Petroleum Gases Continue to Expand in 1936: Min. Market Rept. 
643, Bureau of Mines, 1937, 4 pp. 


NATURAL GASOLINE 1107 


À mixture of undiluted butane and propane gas with & heating value of 
2,800 to 3,000 B. t. u. per cu. ft. was supplied to 14 communities in 
California and Nevada by 6 companies. ndiluted propane gas with a 
heating value of 2,550 B. t. u. per cu. ft. was supplied to 40 communities 
in Maryland, Minnesota, New Jersey, North Dakota, Virginia, and 
Wisconsin by 6 companies." 


Bulk shipments totaled 82,575,000 gallons in 1936 or 77.4 percent of the total 
movement of liquefied petroleum gases into consumption, compared with 
61,457,000 gallons or 80.0 percent of the 1935 marketed demand. ylinder and 
drum deliveries were relatively greater in 19306, 22.6 percent of the liquefied- 
petroleum-gas sales being handled in these containers compared with 20.0 percent 
in 1935. he volume of cylinder shipments increased from 15,398,000 gallons 
in 1935 to 24,077,000 gallons in 1936. 

There were 32 distributors who reported their 1936 sales of liquefied petroleum 
iib to the Bureau of Mines compared with 30 who cooperated in the 1935 study. 

leven out of the 1936 total operated in the Pacific Coast area. 


Marketed production of liquefied petroleum gases by uses, methods of transportation, 
and regional distribution, 1935—36 


[Thousands of gallons] 


Propane- 
Propane | Butane | butane | Pentane | Total Pani 
mixtures 
1935 
Uses 
Domestik. 2 lac oos Pede ink wu 1, 353 1 1, 702 (1) 21, 380 27.8 
Gas manufacturing. .................. 5, 042 1 1, 837 (1) , 581 9.9 
Industrial fuel and chemical manufac- 
A A ees 
Internal-combustion-engine fuel....... 27,689 | 1 12, 418 (1) 47, 894 62.3 
All other uses_..- 22.22.2222. eee 
34, 084 13, 493 2, 464 76, 855 100.6 
Percent of total. 44.3 3.2 00.0 |.......... 
Method of transportation: 
i) ENER 33,805 | 114, 258 (1) 61, 457 80.0 
Cylinders and drums................. 9 ! 1, 609 (1) 15, 398 20.0 
34, 084 1 15,957 (1) 76,855 100.0 
Regional distribution: Kë 
Pacific Coast garen... (2) (3) (2) 17, 678 23.0 
All other areas.......................- (3) (2) (2) 59, 177 77.0 
(2) (1) (2) 76,855 100.0 
1936 
Uses: 
Doimnestilo. ici ia a 2, 956 2, 048 587 30, 014 28.1 
Gas manufacturing... 6, 227 2. 200 |. tecnicas 9, 371 8.8 
Industrlía fuel and chemical manufac- 
turing- A bereed, 28, 553 13, 122 1, 880 54, 585 51.2 
Internal-combustion-engine fuel....... 9, 022 2,749 |.......... 12, 476 11.7 
All other uses... ......... LL ssec loco 97 1 108 206 .2 
47, 455 20, 120 2, 575 106, 052 100. 0 
Percent of total. occ. 44.5 18.9 2. 100.0 |.......... 
Method of transportation: 
EH dk, ee neus" rM rar speci 16, 319 46, 520 17, 289 2, 447 82, 575 77.4 
Cylinders and drums. ................ 20, 183 935 2, 831 128 24, 077 22.6 
47, 455 20, 120 2, 575 106, 652 100.0 
Regional distribution: 
Pacific Coast area. 2-22 - eee 12, 067 6,145 |.......... 23, 646 22.2 
All other areas. `... 35, 388 13, 975 2, 575 83, 006 77.8 
47, 455 20, 120 2,575 106, 652 100.0 


1 Pentane included with propane-butane mixtures, 
2 Not available. 
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The carbon-black industry experienced a record-breaking year in 
1936, with new highs for production, domestic sales, and exports. 
(See fig. 79.) In addition stocks at the plants were reduced mate- 
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FIGURE 79. a Ge GE pre De ndr 1919-36. 


-rially, reaching approximate working-stock levels at the close of the 
year. Prices remained remarkably uniform throughout the year; the 
average plant value increased slightly to just under 4 cents per pound, 
and the average export value remained unchanged at nearly 1 cent 
more. Threats to the prevailing stability were evidenced in repeated 
reports that consumers were storing stocks in anticipation of labor 
troubles and that the Texas Legislature was about to impose a heavy 
Ge on carbon black. Anticipated increases in stocks based on the 

ectation of prolonged labor disturbances in the rubber industry 
fai ed to materialize, and the consensus of opinion was that the 
industry actually used most of its 30-percent increase in purchases 
(1936 over 1935) during 1936. The Texas Legislature imposed a tax 
of about 3 percent on carbon-black production late in the year, but 
this tax was partly neutralized by downward revisions in freight rates 
early in 1937. 

153336—37——71 1109 
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Salient statistics for carbon black made from natural gas in the United States, 1932-36 


SE | TS || O [| o | mca mt 


Number of producers reporting........ 24 25 25 21 20 
Number of plants..................... 50 50 54 


Quantity produced: 
By States and districts: 
uisiana. 


—————— | | RS | | ———— MM 
eS | ES Ee 


Texas: 
Breckenridge district. .... do....| ! 23,071, 000 | ! 24, 499, 000 | ! 24, 887, 000 | 1 24, 513,000 | 12, 330, 00 
Panhandle district........ do....| 177, 369, 000 | 194, 156, 000 | 237, 403, 000 | 263, 361, 000 | 321, 576, 900 
Total Texas............. do....|! 200,440, 000 |! 218,655, 000 |! 262,290, 000 |! 287,874, 000 | 333, 904, 000 
Other States. ............... do... (1) (1) (1) (1) 18, 235, 00 
Total United States....... do....| 242, 700, 000 | 273, 125,000 | 328, 828, 000 | 352, 749, 000 | 411, 345, 000 
y processes: 
Channel process... ......... do....| 224, 536, 000 | 238, 026, 000 | 293, 546, 000 | 316, 284, 000 | 366, 878, 00 


ler Keen E aud LE do....| 18,164,000 | 35,099,000 | 35,282,000 | 36,465,000 | 44,469,000 
Stocks held by producers Dec. 31 
pounds..| 257,998, 000 | 155, 969, 000 | 171, 799, 000 | 136, 086, 000 | 79, 582, (e 


JP, AA do....| 4,814,000 686, 000 386, 000 926, 000 113, (000 
Quantity sold: 
Domestic: 
To rubber companies. ...... do....| 130, 380, 000 | 191, 358, 000 | 165, 446, 000 | 213, 708, 000 | 278, 018, 000 
To ink companies........... do....| 18,341,000 | 18,539,000 | 16,146,000 | 15,177,000 | 17,787.00 
To paint companíes......... do....| 7,636,000 6, 260, 000 5, 365, 000 6, 550, 000 6, 914, 000 
For miscellaneous purposes 
pounds..| 5,126,000 6, 025, 000 5, 035, 000 9, 916, 000 10, 299, 600 
Total domestic sold. ...... do....| 161, 483, 000 | 222, 182, 000 | 191,992, 000 | 245, 351, 000 | 313, 018, 0% 
A o uerius do....| 100, 072, 000 | 152, 286, 000 | 120, 620, 000 | 142, 185, 000 | 154, 718, 000 
Total 801d................ do....| 261, 555,000 | 374, 468, 000 | 312, 612, 000 | 387, 536, 000 | 467, 736, (00 
Main Gei? plants) of carbon black pro- ' 
uced: 
Total... us seii narro spi $6, 664, 000 | $7,602, 000 | $11, 654, 000 | $13, 755, 000 | $16, 110, 0MM 
Average per pound........... cents.. 2. 15 2. 78 9. 54 3. 90 3. 92 


Estimated quantity of natural gas 
(WEE M cubic feet 1 168, 237, 000 | 190, 081, 000 | 229, 933, 000 | 241, 589, 000 | 283, 421, 000 
Average yield per M cubic feet 
pounds.. 1. 44 L 44 ]. 43 1. 46 1.45 


1 Oklahoma and Wyoming included with Breckenridge district, Texas. 
"s 1932-33; Disk, Lewis, roller, “special”, and thermatomic; 1934-38: Lewis, roller, “special”, and therma- 
mic. 


PRODUCTION 


Production, by States, districts, and months.— An increase in produc- 
tion of carbon black in Oklahoma and Wyoming was virtually offset 
by & decline in Louisiana; in other words, most of the 60,000,000- 
pound increase in national output was recorded in Texas, more 
specifically in the Texas Panhandle, which was credited with nearly 
80 percent of the total production of the United States in 1936. 

he competition of domestic demand for gas in Louisiana continued 
to restrict operations in that State, and production declined from 
64,875,000 pounds in 1935 to 59,201,000 in 1936. A number of units 
in Louisiana were dismantled and moved to Texas; this is reflected in 
the decline from 19 operating plants in Louisiana in 1935 to 16 in 
1936. 

Although the center of the industry has been moving closer and 
closer to the Panhandle, primarily because of the comparative chea 
ness of the gas in that area, a possible spreading out of production in 
the not too distant future 1s indicated. First, the supply of residue 
gas from “stripper” plants in the Panhandle has been curtailed; and, 
second, production in Oklahoma and Wyoming, the other producing 
States, increased about 40 or 50 percent in 1936 over 1935. 
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Carbon black produced in the United States, 1927-36, by States 


Production (thousands of pounds) 


Average 
Year SS SSS en RS par 
West Vir- Other Kei 
Louisiana Texas ginia States Total cents) 
KEE A 124, 188 56, 396 2, 796 15, 049 5. 52 
D. Ee 136, 320 100, 528 097 10, 945 248, 790 5. 54 
AAA IL O 127, 345 228, 183 578 10, 336 , 442 5.11 
Ee dee Meike tame! Ja 271, 749 1) 11, 464 379, 942 3. 91 
IKER AA OEE 57, 485 210,878 |...........- 12, 544 280, 907 3.07 
1039 edo eee A See 42, 260 3 200, 440 |...........- » 242, 700 2. 75 
jns RF 54, 470 3 218,655 |............ d 273, 125 2. 78 
VOSS MEMENTO NE cen don oh 538 2 262, 290 |...........- (3 328, 828 3. 54 
AA en E eR 64, 875 3 287,874 |...........- (2) 352, 749 3.90 
Mee e 59, 201 O06 EE 3 18, 238 411, 345 3. 92 


1 Included under “Other States.” 
? Oklahoma and Wyoming included with Texas. 
3 Oklahoma and Wyoming. 


Carbon black produced from natural gas in the United States, 1935-36, by States and 
by major producing districts 


S: Production E 
0- S 
duc- Num: quantity ae 
State and district ers | ber of Value at plant: cont M cubic 
port plants| pounds 8 Me cubic Tm 
ng! verage t 
1935 
Louisiana: Monroe-Richland 
district (Morehouse Ouach- 
ita and Richland Parishes) - . 10 19 | 64,875,000 |$2, 507, 000 3.86 | 54,021,000 1. 20 
Oklahoma..................... 1 1 (3) (3) (2) (2) (3) 
Texas: 


Breckenridge district 
F astland and Stephens 
ounties)................ 4 5 | 3 24, 513,000 | ? 996, 000 24.06 | ? 12, 567, 000 3 1.95 
SE district (Car- 
son, SET Hutchinson, 


and Wheeler Counties)... 14 28 | 263, 361, 000 | 10, 252, 000 3.89 | 175, 001, 000 1. 50 
Total, Texas..........- 114 33 |3287, 874, 000 |?11,248,000 23.91 |2 187,568,000 ? 1. 53 
VAT 1 1 (2) (2) (2) (2) (2) 
E LE | a, o a o paman a  | 
Total United States...... 121 54 | 352, 749, 000 |13, 755, 000 3.90 | 241, 589, 000 1. 46 
IX SSS 1 Kass 
1936 
Louisiana: Monroe-Richland 
district (Morehouse, Ouach- 
ita, and Richland Parishes).. 9 16 59, 201, 000 | 2, 385, 000 4.03 46, 357, 000 1. 28 
Oklaboma...............-....- 2 2 | 3 18, 238, 000 | 3 722, 000 33.96 | 38,778, 000 3 2. 08 
p—————— zc IX 
T 


exas: 
Breckenridge district 
Eastland and Stephens 
O .----2-------- 4 5 | 12,330, 000 510, 000 4.14 5, 440, 000 2.27 
Panhandle district (Car- 
son, Gray, Hutchinson, 
Moore, and Wheeler 


Counties) ................ 14 30 | 321, 576, 000 |12, 493, 000 3. 88 | 222, 840, 000 ]. 44 

Total, Texas............ 114 35 | 333, 906, 000 |13, 003, 000 3.89 | 228, 286, 000 46 
Weoming -oooccoccccccncno 1 1 (3) (3) (3) 

Total, United States..... 120 54 | 411, 345, 000 |16, 110, 000 3. 92 | 283, 421, 000 LAN 


! In counting the total number of producers, 8 producer operating in more than 1 State, district, or county 
is counted only once. 

3 Oklahoma and W yoming included with Breckenridge district, Texas. 

3 Oklahoma includes Wyoming 
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Carbon black produced in the United States in 1936, by months, in pounds 


National Bureau of Mines ! National Bureau of Mines! 
Gas Prod- |—————————— Gas prod- 
Month ucts Asso- Dally Month ucts Asso- Daily 
ciation Total average ciation Total average 

January..... , 909, 000 | 33, 895, 000 | 1,094, 000 ¡| August. -...-- 33, 467, 000 | 36, 692, 000 | 1, 184. 000 
February.. 26, 781, 000 | 29, 370, 000 | 1,013, 000 September....| 31,805,000 | 34, 965, 000 | 1, 165. 000 
March........ 30, 193, 000 | 33,113, 000 | 1, 068, 000 || October....... 33, 002, 000 | 36, 198, 000 | 1,168 G0 
April......... 30, 106, 000 | 33, 031,000 | 1, 101, 000 || November. 32,374,000 | 35, 499, 000 | 1,153, 000 
Bé 30, 413, 000 | 33, 360, 000 | 1,076, 000 || December . 34,369,000 | 37, 720, 000 | 1, 217, 000 
June........... 29, ; 82, 085, 000 | 1,070, 000 ——— I————— ——————— 
SONY ez 32, 206, 000 | 35, 417, 000 | 1,142, 000 375, 041, 000 |411, 345, 000 | 1,124, 000 


1 Monthly figures obtained by allocating the Bureau's annual total proportionately to the Association's 
monthly data. 


According to estimates based on the monthly figures of the National 
Gas Products Association, the output of carbon black increased more 
or less steadily in 1936, reaching nearly 38,000,000 pounds in 
December. 

Methods and yields.—Although the channel process continued to be 
the primary method of manufacturing carbon black, there was a 
slight gain ın the relative importance of the "other processes" in 1936. 
Thus the output of channel black increased from 316,284,000 pounds 
in 1935 to 366,876,000 in 1936, a gain of 16 percent, whereas production 
by other processes, the Lewis, roller, “special”, and thermatomic, 
increased from 36,465,000 pounds in 1935 to 44,469,000 in 1936, or 22 
percent. | 


Number and daily capacity of carbon-black plants operated in the United States, 
1935-36, by countses or parishes 


Number of Total daily capacity 
(pounds) 


plants 
State County or parish 
1935 1936 
Louisiana. ..................... Morehouse...................... 5 4 
Ouachita ll eee 13 11 
Richland........................ 1 1 
19 16 
Oklahoma...................... Beckham. ...................... Mm) 1 
ii A A ARPA 1 
(1) 2 
DA eta LR A eerta Re tas 2 2 
Eastlünd........ uolo cecus 1 1 
E odie we cheese ele dose 9 9 
Hutchinson..................... 14 14 
lA A EM DEE 2 
BStephens................... 2... 15 4 
Wheeler......................... 3 3 
134 35 |! 1, 116, 500 | 1, 066, 370 
Wyomlilg.....:.- 2 os A A l 1 (1) (1) 
United States. ........... A TIERE TORRE PEORES CONSENT T ae 54 $4 | 1,452, 125| 1, 452. 095 


1 Oklahoma, Wyoming, and Eastland County, Tex., included with Stephens County, Tex. 
2 Oklahoma includes Wyoming. 
a n Carson County includes Wheeler County; 1936: Carson County includes Moore and Wheeler 
ounties. 
* Eastland County included with Stephe ns County. 


Carbon-black manufacture continued to account for a material part 
of the total consumption of natural gas; the quantity burned in 1936 
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(283,421,000,000 cubic feet) comprised about 13 percent of the esti- 
mated total consumption, the same ratio as in 1935. Although the 
gain in production of carbon black by “other processes” usually indi- 
cates an increase in output of high-yield retort blacks and hence a 
gain in the national yield. the reverse held true in 1936, and the aver- 
age yield declined from 1.46 to 1.45 pounds per thousand cubic feet. 

Number and capacity of plants.—Despite continuation of stable 
economic conditions the total number of plants remained 54 in 1936 
the same as in 1935. A loss of three plants in Louisiana was balance 
by the addition of two in the Panhandle and the renewal of operations 
at one in Oklahoma. The concentration of plants among fewer opera- 
tors continued in 1936, when there were only 20 compared with 21 
in 1935 and 25 in 1934. 

Apparently all the units dismantled in Louisiana were not set up in 
the Panhandle, as the total daily capacity of all plants declined from 
1,452,125 pounds in 1935 to 1,432,095 in 1936. This decline in capacity 
plus the increase in output, indicates an advance in the operating ratio 
(daily production divided by daily capacity) from 67 percent in 1935 
to the comparatively high point of 78 percent in 1936. 

Producers.—The reported: changes in the list of carbon-black pro- 
ducers were as follows: The Keystone Carbon Co. and the Texas- 
Louisiana Producing & Carbon Co. went out of business in Louisiana; 
the Cabot Carbon Co. renewed operations in Oklahoma; the Colum- 
bian Carbon Co. took over the Western Carbon Co.; and the Reliance 
Carbon Co., Inc., began operations in Texas. 


Carbon-black producers of the United States, as of Dec. 31, 1936 


State and company County Nearest town Process 
Louisiana: 
J. M. Huber Corporation, care of J. M. Huber, | Ouachita...... Swartz............ Channel. 
Inc., 460 West 34th 8t., New York, N. Y. 
Imperial Oil & Gas Products Co., 1220 Grant |..... DO css Sterlington........ Do. 
ldg., Pittsburgh, Pa. 
C. Eneu Johnson & Co., Route 2, Bastrop, La..| Morehouse....| Bastrop........... Do. 
Monroe-Louisiana Carbon Co., 41 East 42d St., | Ouachita...... Hancock.......... Lewis. 
New York, N. Y. 
Peerless Carbon Black Co., 3003 Grant Bldg, |..... rr EE Bourland......... “Special.” 
Pittsburgh, Pa. 
Southern Carbon Co., 41 East 42d St., New | Morehouse....| Perryville......... Channel. 
York, : Ouachita...... Fowler............ Do. 
ete d0.:..:...] Bwürtz............ Do. 
ene Carbon Co., 230 Park Ave., New |..... 4 .---- Sterlington........ Thermatomic. 
ork, N. Y. 
United Carbon Co., Ine, 901 Union Bldg. | Morehouse....| Dewdrop......... Channel. 
Charleston, W. Va. Ouachita......| Phillips........... Do. 
IE do........| Bwartz............ Do. 
Richland...... Archibald......... Do. 
Oklahoma: 
at Carbon Co., 77 Franklin 8t., Boston, | Seminole...... Wewoka.......... Do. 
ass. 
United Carbon Co, Inc., 901 Union Bldg., | Beckham..... o esses Do. 
Charleston, W. Va. 
Texas: 
Cabot Carbon Co., 77 Franklin 8t. Boston, | Gray.......... Pampa-..-.-.---0-- Do. 
Mass. Hutchinson...| Stinnett.......... Do. 
Cabot Co., 77 Franklin St., Boston, Mass. ..... Carson........ Skellytown....... Micra and 
roller. 
Coltexo Corporation, 41 East 42d St., New York, | Gray.......... Leforsa............. Channel. 
N. Y. Stephens...... Parks............. Do. 
Columbian Carbon Co., 41 East 42d St., New | Gray.......... Kingsmill......... Do. 
York, NL... do. cun Lefors............. Do. 
hanc LEE PAD Aspectos Do. 
Hutchinson...| Borger (2 plants) .- Do. 
oore_.....-- Sunray............ Do 
Wheeler....... Lela e oe Uk Do. 
MEE do........| Magic City....... Do. 
Combined Carbon Co., 901 Union Bldg., | Hutchinson...| Sanford. .......... Do. 


Charleston, W. Va. 
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Carbon-black producers of the United States, as of Dec. 31, 1986—Continued 


State and company County Nearest town Process 
Texas—Continued. 
Crescent Carbon Co., Point Pleasant, W. Ve...| Hutchinson...| Borger............ Channel. 
coe Atlas Chemical Co., 60 Wall 8t., New | Gray.......... Pampa............ “Special” 
or . Y. 
J. M. Huber Corporation, care of J. M. Huber, | Carson........ Skellytown....... Channel. 
Inc., 460 West 34th 8t., New York, N. Y. Hutchinson...| Borger............ Do. 
Magnolia Petroleum Co., P. O. Box 900, Dallas, | Gray.......... rampa NAE Do 
Tex. Wheeler....... Magic City....... Do 
Panhandle Carbon Co., 205 Madison Ave., New | Hutchinson...| Borger...-........ Do 
or , . . ` 
Peerless Carbon Black Co., 3003 Grant Bldg., | Eastland...... Pioneer........... “Special.” 
Pittsburgh, PB... esos Ae o Sea Gray.......... Pampa............ Do. 
lance Carbon Co., Inc., 901 Union Bldg. | Moore........ Bunray............ Channel 
Charleston, W. Va. 
Texas Elf Carbon Co., 77 Franklin St., Boston, | Gray.......... Pampa............ Do. 
Mass. Stephens...... Eliasville......... Do. 
United Carbon Co., Inc., 901 Union Bldg., | Hutchinson...| Borger (4 plants)... Do. 
Charleston, W.Va | | | | — |... do........ Sanford (2 plants). Do. 
EH do........| Stinnett........... Do. 
Stephens...... Breckenridge (2 Do. 
uS: 
Wyoming: J. M. Huber Corporation, care of J. M. | Niobrara...... anville.......... Do. 


uber, Inc., 460 West 34th 8t., New York, N. Y. 


DEMAND 


Total deliveries.—The demand for carbon black continued in record- 
breaking proportions in 1936, as the equivalent of all the record output 


500 


TP 


0 r 1934 1935 1556 


FIGURE 80.—Production and consumption of carbon black, 1930-36. 


was sold, and in addition substantial amounts were withdrawn from 
stocks. Total sales rose from 387,536,000 pounds in 1935 to 467,736,- 
000 in 1936, a gain of 21 percent; of the latter, 313,018,000 pounds 
(67 percent) were sold in the United States and 154,718,000 pounds 
(33 percent) exported. AMOUR exports reached & new high level 
in 1936, their percentage of total sales declined. 

Domestic consumption.—Of total domestic sales in 1936, 278,018,000 
pounds (89 percent) were consigned to rubber companies, 17,787,000 
pounds (6 percent) to ink companies, 6,914,000 pounds (2 percent) 
to paint companies, and 10,299,000 pun (3 percent) to companies 

roducing miscellaneous products. These data indicate & continued 
increase 1n the importance of the rubber trade for, although sales to 
each of the other three classes increased in 1936 compared with 1935, 
r percentages of total domestic sales dropped. (See 
g. 80. 
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In accounting for the 30-percent gain in indicated demand by the 
rubber trade for. carbon black, E. d Holt of the Bureau of Foreign 
and Domestic Commerce has kindly supplied pertinent rubber sta- 
tistics. According to Holt, the total consumption of crude and re- 
claimed rubber in the United States increased from 609,000 long tons 
in 1935 to 708,000 in 1936, a gain of 16 percent; of the latter e, 
575,000 long tons was crude rubber and 133,000 reclaimed rubber. 
The output of automobile casings, which showed a comparative lag 
in 1935, increased materially in 1936, when production was 58,098,000 
or 19 percent higher than in 1935. Sales of motor vehicles increased 
from 3,946,934 in 1935 to 4,454,535 in 1936, a gain of 13 percent. 

The material increase in the production of casings and the consump- 
tion of crude rubber in 1936 over 1935 accounts for the major portion 
of the 30-percent gain in sales of carbon black to rubber companies. 
Part of the remainder might be accounted for by increases in consum- 
ers' stocks, although the most likely explanation is that the average 
size of casings continued to increase. The production of tires with 
white-rubber sides may have increased, although it is doubtful if this 
development appreciably affected the average consumption of carbon 
black per casing. 

According to Holt, the apparent consumption of crude rubber in 
the world was 1,051,000 long tons in 1936, & gain of 12 percent over 
939,000 long tons in 1935; as the gain in the United States was 17 
percent ın the same period, the paramount position of this country in 
the use of rubber was necessarily somewhat strengthened. 

Sales of carbon black to ink companies increased from 15,177,000 
pounds in 1935 to 17,787,000 in 1936, or 17 percent. This advance 
reflects chiefly the gain of 12 percent in domestic consumption of 
newsprint reported b the Bureau of Foreign and Domestice Com- 
merce as 3,272,000 short tons in 1935 and 3,658,000 in 1936. 

Sales of carbon black to paint companies rose from 6,550,000 pounds 
in 1935 to 6,914,000 in 1936, or 6 percent. Data for 1936 on the pro- 
duction of black paints are lacking, but it may safely be concluded 
that this branch of the paint industry shared the generai pick-up in 
business, in which the increased use of carbon biack by the automotive 
industry played & prominent part. 

Sales of carbon black for miscellaneous purposes, which increased 
unaccountably in 1935, advanced farther in 1936, when the total was 
10,299,000 pounds compared with 9,916,000 pounds the preceding 

ear. 
d The loss of carbon black incurred in handling at the plants was & 
negligible factor in distribution in 1936; only 113,000 pounds were so 
reported. 

Exports and imports.'—Exports of carbon black established a new 
high record in 1936, when 154,718,398 pounds were shipped abroad, 
compared with 142,184,802 pounds in 1935 and 152,286,178 in 1933, 
the previous peak. The declared value of exports in 1936 was 
$7,250,704, an average of 4.69 cents per pound, the same average as 
in 1935. 

The United Kingdom continued to purchase the largest amount of 
carbon black from the United States; in 1936 it took 46,956,730 
pounds compared with 38,982,227 in 1935. France and Germany 
again exchanged rank as purchasers; exports to France increased 


1 Figures on exports and imports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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about 7,000,000 pounds to nearly 27,000,000 pounds in 1936, and 
exports to Germany declined about 7,000,000 pounds to just over 
16,000,000. Exports to Italy, another nation that has been increas- 
ing its stocks of tires as part of its defense program, declined mate 
rially in 1936, but exports to Japan continued to increase. The 
monthly record of exports in 1936, like that for production, trended 
upward, with the largest monthly total, 18,735,875 pounds, in Decen- 
ber. Exports followed much the same domestic channels in 1936 as 
in 1935; Galveston consolidated its position as the leading shipping 
port, and New Orleans continued to outrank the Michigan customs 
district for second place. 


Carbon black exported from the United States, 1934-36, by countries 


1934 1935 1936 
Country 
Pounds Value Pounds Value Pounds Value 
Argentina.............-.-.---- 1, 602, 208 $79,204 | 2,413,526 $125, 567 | 2,214,415 $120. 856 
Australia..................... 7, 821, 796 398, 230 6, 192, 367 271, 932 7, 525, 575 355, LTS 
Belgium...................... 3, 451, 426 164, 166 3, 916, 519 241,919 4,791, 552 21A «mn 
Canada cuss eos éiere 11, 689, 472 517, 247 | 12, 475, 487 559, 307 | 14, 131, 366 634 911 
CHING: A cee eee 1, 052, 287 1, 243, 63, 023 1, 998, 145 97. 3 
Frül06.... lo lo. ere EN 22, 725, 781 1, 016, 457 | 19,000, 182 954, 243 | 28, 747, 904 1, 195,579 
Germany..................... 16, 499, 442 06, 348 | 23, 105, 613 982, 262 | 16, 225, 511 XE 
Clica aa tó 4, 475, 344 220, 830 9, 335, 512 437, 541 5, 208, 663 ma Te 
JAP: ea sat 3, 464, 300 155, 445 8, 001, 036 363, 450 | 10,918, 380 515, 019 
Netherlands.................. 1, 929, 661 85, 144 4, 671, 502 206, 623 2, 789, 079 1335, 973 
DA e eue ic Les cts 1, 206, 405 61, 879 2, 204, 538 110, 154 1, 239, 449 En 475 
United Kingdom............. 37, 696, 893 | 1,694, 220 | 38,982, 227 | 1,771,123 | 46,956, 730 2. 163,565 
Othül. ailes ie en C REG 7, 025, 114 386, 048 | 10, 640, 020 585, 782 | 13,970, 729 169, Mé 


—— ——— | — áÀ———ÀÁÀ——HÁ——— | M M MÀ | — M — M p i—————————— | ———————— 


120, 020, 219 | 5,541, 143 |142, 184, 802 | 6,073, 010 |154, 718, 398 7, 250, 704 


Carbon black exported from the United States in 1936, by months and districts 


Month Pounds Value District Pounds Value 
January.................... 11,315, 683 | $519,051 || Buffalo..................... 271, 557 $10 077 
ds AAA 12, 294, 922 559,764 || Galveston.................- 85, 668, 446 | 3, 905, 42 
Mate. ooo Lecce aces 13, 347, 884 611,077 || Los Angeles. ............... 1, 128, 685 fa, Yi 
ADE exis iid acess 11, 212, 920 530,771 Michigun...................| 13,317, 782 San, Ap 
WAY AAA 12, 842, 718 586, 226 || New Orleans............... 43, 662, 886 | 2,057, v1? 
LEE A nea ENNE 14, 220, 79 680, 476 || New York.................. 984, 479 SIN 
AA da a aaa a 10, 141, 138 480, 728 || Philadelphia. .............. 109, 799 f, 942 
AUPgUSL.. Leona eee ease! 12, 544, 243 607, 420 o 535 oe Seefe qiue 3, 513, 782 189, 159 
Bepteinber.................. 11, 401, 823 562, 658 || St. Lawrence............... 96, 372 3 M1 
October... ... 22.2. 22. LLL. 13, 441, 575 622, 861 || San Francisco. ............. 3, 176, 727 141,47 
November.................. 13, 218, 823 602, 184 || Vermont................... 197, 925 9. “yl 
Deceniber.................. 18, 735, 875 887, 488 || Other districts.............. 2, 584, 958 172 (56 

154, 718, 398 | 7, 250, 704 154, 718, 398 | 7, 250, 704 


Imports of “gas black and carbon black”, as reported by the Bureau 
of Foreign and Domestic Commerce, totaled only 120 pounds valued 
at $8 in 1936; and imports of acetylene black, superior to carbon black 
in certain uses, totaled 1,162,215 pounds valued at $119,564. 


STOCKS 


Stocks of carbon black at the plants, which rose to unwieldy pro- 
portions from 1929 to 1931, were reduced materially in 1936 in spite 
of the record-breaking output. During 1936 stocks declined from 
136,086,000 to 79,582,000 pounds, at which point they represented 
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only about a 2-month supply. Data on consumers’ and brokers’ 
stocks are not available, but it is doubtful if either class increased 
materially, in spite of threats of serious labor troubles. However, 
stocks of carbon black did accumulate as finished goods in 1936, as 
the number of casings in storage increased approximately 4,000,000 
during the year. 

PRICES AND VALUES 


Carbon-black prices changed little in 1936; the average plant value 
increased only 0.02 cent per pound over 1935, and with two minor 
exceptions prices for the various zones and grades established under 
the code remained unchanged. The average value at the plants in 
1936 was 3.92 cents per pound compared with 3.90 cents in 1935. In 
response to inquiries as to what this plant value covers, the Bureau 
requested producers to give their definitions in reporting for 1936. 
Although the replies varied considerably, depending on how the 
charges for freight, special crating, commissions, and discounts were 
handled, it appears that virtually all producers reported on the basis 
of average delivery price minus average freight and that most of them 
deducted unusual expenses, such as export packing costs. Additional 
attempts will be made to obtain uniformity in reporting plant values. 


Quoted prices on various grades of carbon black, 1935-36, in cents per pound 
IO, Paint, and Drug Reporter] 


Special grades for varnishes, lacquers, and 


Standard rubber, ink, and paint qualities 
(car lots) enamels (cases delivered) 


Date 


Zone ! 


9.0 | 12.0 | 16.5 | 32.0 | 440 | 65.0 | 110.0 


we es los ep e se e e ee ess ee eee ee ee e e e em e gel e we ene lees ess ls zs ees les we e ee le a we oe we le e o e wm e 


1 Zone A: Gulf coast ports: Galveston, Houston, Port Arthur, New Orleans, etc.; for coastwise delivery 
in North America. 

Zone B: Arkansas, Colorado, Kansas, part of Missouri, New Mexico, and Texas except coastal ports. 

Zone C: Paciflc coast. 

Zone D: Illinois, Iowa, and Wisconsin. 

Zone E: Florida, Georgia, Indiana, Kentucky, Michigan, Ohio, Tennessee, West Virginia, and parts of 
New York and Pennsylvania. 

Zone F: Atlantic seaboard States: Maine, Maryland, Massachusetts, New Hampshire, New Jersey, 
Dow Mee n oe Carolina, parts of Pennsylvania, Rhode Island, South Carolina, Vermont, and Virginia. 

one G: Mexico. 
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HELIUM 
By H. S. Kennepy and C. W. SEIBEL 


SUMMARY OUTLINE 
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The Bureau of Mines is concerned with the production of a safe 
lifting-gas for airships. If lighter-than-air craft are to offer the real 
assurance of safety necessary for their successful use they must depend 
on a noninflammable gas for their buoyancy. The only gas having 
the desired requirements of both lightness and noninflammability is 
helium. Hydrogen gas, which is about 8 percent more buoyant 
than helium and has been used extensively as the lifting agent for 
airships, is extremely explosive. The accidental ignition of hydrogen 
has been responsible for disasters to various airships in the past, the 
destruction of the Hindenburg being the most recent example. 

The airships operated by the Army and Navy and the Goodyear 
Co. are provided with keliin, but all foreign-owned aircraft 
have depended on the highly inflammable hydrogen for their buoyancy. 
This situation has existed because the United States is the only nation, 
so far as known, having sufficient reserves of helium to develop a 
supply for aeronautics. Army and Navy operations are limited to 
to nonrigid airships at present; in addition, the Army has a project 
under development for two motorized balloons. 

The Government demand for helium was reduced in 1936 because 
the Army and Navy operated only nonrigid airships during tho year. 
The President, however, approved the leasing of 1,000,000 cubic feet 
of helium produced at the Amarillo plant to the Goodyear-Zeppelin 
Corporation, which operates a fleet of five commercial nonrigid air- 
ships. The purpose of leasing the Government helium was to foster 
the development of commercial lighter-than-air craft and to encourage 
the training of airship pilots. 

In 1936 the Bureau of Mines again supplied about 25,000 cubic feet 
of helium to the United States Public Health Service, which is co- 
operating with certain hospitals in the medical use of helium. Helium 
mixed with oxygen is being used widely in the treatment of asthma; 
also it is reported to have favorable results in alleviating other 
respiratory diseases. Investigations are being conducted on the use 
of helium as a substitute for air in the pneumothorax treatment of 
tuberculosis, on the theory that it will decrease the frequency of the 
treatments and may have some effect on the tubercle bacillus. 
The use of helium-oxygen mixtures for the treatment of atelectasis is 
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also showing favorable results; the defective expansion of the air 
cells of the lungs of new-born children is correcte by this treatment. 

Cliffside gas field.—The Government Cliffside helium reserve oí 
50,000 acres in Potter County, Tex., comprising & whole gas structure 
owned in fee, was operated in 1936 to supply helium-bearing natural 
gas to the Amarillo helium plant. The field produced 294,838,000 
cubic feet of natural gas during the fiscal year 1936, which made a 
cumulative total of 4,398,659,000 cubic feet of natural gas produced 
from the field from May 16, 1929 to June 30, 1936. The average 
rock pressure of the field indicated that the formation pressure 10 
the vicinity of the wells remained constant for the year and repre- 
sents & decline of only about 2 percent of the total original reserve. 

Amarillo helium plant.—The Bureau of Mines helium plant near 
Amarillo, Tex., operated intermittently during the year. "The total 
production for the fiscal year 1936 was 4,663,355 cubic feet of helium, 
which represents & considerable reduction over the 1935 production 
of 10,218,480 cubic feet. Demand for helium was curtailed because 
the Army and Navy now operate only nonrigid airships. The Am- 
arillo plant has an annual capacity of 24,000,000 cubic feet of helium, 
and Bureau engineers estimate that the gas could be produced at a 
net cost to the Government of about $4 per thousand cubic feet if the 
plant could be operated at its capacity. 

From the beginning of operations in May 1929 to June 30, 1936, 
the plant has produced 73,350,975 cubic feet of helium with an ex- 
penditure of $848,805.30 for plant and gas-field operation—an all- 
time average gross operating cost of $11.57 per thousand cubic feet 
of helium. The sale of residue gas returned $200,356.02 to the Na- 
tional Treasury during this period, so that the net Government 
ER was $648,449.28, or $8.84 per thousand cubic feet of 
helium produced. 


ESE Ec i a ss 
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Government helium production and costs, April 1921 to J'une 1936 


Gross operating cost Net operating cost 

(expenditures in (gross operating 

operation and cost less return from 

maintenance)? Return sale of residue gas)? 
Period A from sale 
of residue 

Average gas phi 

per per 
cubic feet Total | cubic feet 
produced produced 


cre || ce fore | ——ááÉá—MÀ 


Fort Worth plant: ! 
Under jurisdiction of Navy 


Department: 
April to June 1921......... $126, 604. 05 
July to December 1921.... 320, 859. 73 
October 1922 to June 
EE 489, 299. 70 
July 1923 to June 1924..... 8, 204 636, 438. 
July 1924 to June 1038 451, 084. 58 


Ee | —MMXÀÀ M || MÀ i | ec —À—À ES | cp Á ——Ó Hg 


2,024,376.44 


Under Jurisdiction of Bureau 
of Mines: 
July 1925 to June 1928..... 
July 1026 to June 1927..... 
July 1927 to June 1928 .... 
July 1928 to Jan. 10, 1929.. 


e o ——— —— ———À— | eee eee: | PP | D —————ÓÓ 


=== 
Amarillo plant: ! 
Under jurisdiction of Bureau 
of Mines: 

April to June 1929. ......... 844, 900 $25, 187. 84 $29. 81 
July 1929 to June 1930 *...| 9, 805, 600 S 109, 701. 32 11. 19 
July 1930 to June 1931..... 11, 302, 730 : A ‘ . 117, 680. 29 10. 36 
July 1931 to June 1932..... 15, 171, 680 3 107, 682. 83 7.10 
July 1932 to June 1933.....| 14, 749. 960 A . : . 113, 503. 81 7.70 
July 1933 to June 1934..... 6, 534, 270 | 63,528. 33 ; : 45, 942. 39 7. 08 
July 1934 to June 1935..... 10, 218, 480 | 114, 216. 62 87, 698. 85 8. 58 
July 1935 to June 1930.....| 4,663,355 | 53,179. 14 : 41, 051. 95 8. 80 

13, 350, 975 | 848, 805. 30 > 200, 356. 02 | 648, 449. 28 8. 84 


! Production from tbe Fort Worth plant represents volume of airship gas produced, which had an av 
helium purity of 94 to 95 percent. Production from the Amarillo plant represents actual helium in the air- 
ship gas of better than 98-percent purity produced by that plant. Therefore, the advantage of the Amarillo 
plant from standpoint of cost is about 5 percent greater than a direct comparison of the figures indicates. 

1 Gross operating costa for the Forth Worth plant represent expenditures in operating and maintaining 
the plant, including current expenditures for natural gas. The Government did not own the gas field that 
supplied tbe Fort Worth plant, so there was no return from sale of residue. Gross de. cost for the 
Amarillo plant represents expenditure in operating and maintaining both the plant and the Government- 
owned gas properties. This gross operating cost at Amarillo is a measure of the amount that must be 
available to the Bureau of Mines for current expenditure. Returns from sale of residue gas must be de- 

sited to credit of miscellaneous receipts of the rend and therefore are not available for expenditure 

y the Bureau. As the net operating cost is computed by subtracting current returns from current ex- 
penditures, it is a measure of the net withdrawal of funds from the Treasury for operation and maintenance. 

3 Costs at the Fort Worth plant are based on compilations by the Bureau of Efficiency from records of 
the Navy Department and the Bureau of Mines. (Report of Bureau of Efficiency in hearing on Armarillo 
helium plant before the Committee on Mines and Mining, House of Representatives, 71st Cong., 2d sess., 
p. 210.) The costs do not include depreciation or depletion, and those for period of Navy jurisdiction do 
not include cost of Washington administration. 

4 Plant closed in 1922 from January to September, inclusive, because of lack of funds. 

5 Compiled from Bureau of Mines records. The costs do not include depreciation or depletion. 

6 S Ist down entire months of December 1929 and February 1930. Stand-by costs for these 2 months 
were $19,181.14. 
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Recovery in the asphalt industry is indicated by production and 
demand in 1936 which exceeded the records of the previous peak years, 
1927 and 1929. To meet an increase of 28 percent in total demand, 
domestic and foreign, petroleum refineries 1n the United States en- 
larged their output of asphalt only 24 percent from 1935 to 1936. 
Accordingly, stocks of asphalt at the refineries were reduced 15 percent 
during the year. Imports—relatively insignificant—were more than 
halved. As domestic requirements constituted 96 percent of the total 
demand, the decrease of 15 percent in exports had little effect on the 
national market. 

Larger Federal and State allotments of funds to highways supplied 
the principal impulse to the accelerated demand for manufactured and 
native asphalts from 1935 to 1936. Increased construction of hard- 
surfaced roads and streets fostered a 36-percent advance in sales of 
paving asphalt and a 74-percent advance in sales of natural rock 
asphalt. Similarly, increased construction of lighter-type highways 
is indicated by an advance of 44 percent in sales of cut-back asphalts, 
31 percent in sales of asphalt emulsions, and 21 percent in sales of road 
oil. Continued revival in building construction caused an 18-percent 
increase in sales of roofing asphalt and flux and accelerated sales of 
waterproofing asphalt and flux, and asphaltic paints and varnishes. 

Greater demand for paving and roofing asphalts raised the prices of 
these products and emulsions, in contrast to the downward trend in 
Dë of other varieties of manufactured asphalt and bituminous rock. 

ales values of gilsonite and of paints and varnishes manufactured from 
petroleum asphalt were lower in 1936 than in 1935. Demand from 
the electrical industry raised the sales value of asphaltic molding com- 
pounds in 1936. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 1123 
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Salient statistics of asphalt and related bitumens in the United States, 1985-86 


1935 1936 
SUPPLY 
Native Aiden and related bitumens: 
co CORPO UR ee short ee 347, 392 577, €37 
En ported (chiefly lake asphalt)......... 2.222222 222222 eee 53, 972 21. 5% 
Petroleum asphalt (excluding road oil): 
Produced at refineries from— 
Domestic Gertrude Eed See EN si do....| 1,801,778 2, 327, a 
Foreign petroleum .-..--..------0-0-0--2.-. -2-2-0-2 -000m0 do....| 1,485, 225 1, 738, 255 
3, 287, 003 4, 065, 622 
BLOCKS E Jah: VE do. 339, 237 429, 739 
=== 
"Total SuDDly sia Dio ada do....| 4,027, 609 5, 094. 596 
DISTRIBUTION 
Native asphalt and related bitumens: 
Indicated domestic demand.................................-... short tons.. 328, 168 563, 397 
Exports aan Ure MER eer EE do.... 19, 229 14, 240 
Petroleum asphalt (excluding road oil): 
Indicated domestic demand (including lake asphalt).................. do....| 8,027,648 8, 962, 257 
on Tu DEE do.... 222, 825 190, SUS 
Stacks, Doo. Ol ois EE ENER do 429, 739 364, 199 
Total distributloti tee gereegelt ee ere dat aUe RE A 4, 027, 609 5, 094, 506 
VALUES 


Na asphalt and related bitumens: 


Imports (chiefly lake asphalt). ........-..-.-----------eemccc c nre re ecce 544, 65 "316,14 
Exports (unmanufactured)........--.--.----------- +e eee ne nnn eee ee ween 709, 709 523, 066 


Petroleum asphalt: 
Sales (exclud!ng road oil) from— 


Domestic petroleum...........--.- 2-2 LLL ccce cL e eee cese a eec eee eese 16,141,102 | 22,355,127 
Foreign petroletn). o EE 15,213,516 | 18,759,452 
Total Salou o Qe Ee 31, 354,678 | 41,144. 579 
305 qo 4 sor p OE eege 3, 370, 559 2, 835, 173 


NATIVE ASPHALT AND BITUMENS 


Bituminous rock.—Revival of highway construction caused sales of 
bituminous rock by producers to increase from 314,109 short tons 
valued at $1,449,406 1n 1935 to 547,333 tons valued at $2,420,792 in 
1936. Rock-asphalt operators in Kentucky, Alabama, and Ohio sold 
109,179 tons valued at $650,927 in 1935 and 178,208 tons valued at 
$1,054,265 in 1936. Producers in Texas, Oklahoma, and New Mexico 
sold 185,013 tons valued at $726,801 in 1935 and 333,243 tons valued 
at $1,245,442 in 1936. Gains were also made in Kansas, Missouri, 
and California. 

Gilsonite and wurtzilite.—Increased demand for paints and varnishes 
and for electrical fittings brought higher prices for gilsonite. The 
value of gilsonite sales p roducers in northeastern Utah increased 
10 percent—from $696,601 ^ 1935 to $767,066 in 1936. The quantity 
sold, however, decreased 9 percent—from 33, 227 short tons in 1935 to 
30,227 tons in 1936, exports dropping rather than domestic sales. 
Sales of wurtzilite increased from 61 short tons valued at $2,754 in 
1935 to 77 tons valued at $6,137 in 1936. 

Exports —Decreased demand from Europe, notably Germany, the 
United Kingdom, and Italy, caused exports of natural asphalt and 
bitumen, unmanufactured, to drop from 19,229 short tons valued at 
$709,709 in 1935 to 14,240 tons valued at $528,066 in 1936. Of the 
exports, 67 percent went to Europe in 1936 compared with 72 percent 
in 1935, 13 percent to Canada compared with 8 percent in 1935, 6 
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percent to South America compared with 12 percent in 1935, and 11 
percent to Ásia compared with 5 percent in 1935. 


MANUFACTURED OR PETROLEUM ASPHALT 


Domestic demand for asphalt increased from 3,027,648 short tons 
in 1935 to 3,962,257 in 1936. Exports of petroleum asphalt decreased 
from 222 825 tons in 1935 to 190,503 in 1936. In response to the 
increase of 902,287 tons in total demand, domestic and foreign, refinery 
production of asphalt increased from 3 287, 003 tons in 1935 to 4,065,- 
622 in 1936. At the same time stocks of asphalt at petroleum refineries 
were reduced 65,540 tons in 1936 compared with an increase of 90,502 
tons in 1935. Imports of asphalt and bitumen decreased from 53,972 
tons in 1935 to 21,598 in 1936. 


Production, receipts, stocks, consumption, transfers and losses, and sales of asphalt 
(exclusive of road oil) at petroleum refineries in the United States in 1936, by 
districts 


Other | Receipts Stocks 


petroleum| from 
us Production products| other Dec. 81, | Dec. 31 
blended | sources | -T935 ° | 1938 * 


Short tons | Short tons | Short tons| Short tons | Short tons 


East DORSI. edd E 1, 582, 749 78, 923 78,033 | 129,944 111, 649 
reed Tum NEC MN A To SPINE 90,969 |.......... 8, 273 16, 180 11, 480 
a-Illinois-Kentucky......................... 738, 273 80, 198 14, 938 87, 676 87, 814 
Oklahoma-Kansas-Missouri. ...................... 180, 889 21, 760 326 85, 496 25, 980 
Texas: 
Gulf eonst.....iczlcesesceececcoisepeclosaSomese AA AA 9, 862 13, 855 
Rest of State A E 72, 025 2, 704 8, 279 8, 857 
Total, Zeen, ...------------------.--------- 337, 200 2, 794 8, 279 18, 719 20, 845 
I—MA—L—AAXAWAELLAELLAAÁZAÁAÁAAL—AÁÁÁ———————ÁÁ—————IIL——— 
Louisiana-Arkansas: 
Louisiana Gulf eogst l.l. 241, 022 15,318 |.......... 41, 507 86, 172 
Northern Loulsiana and Arkansas............. 111, 627 11, 588 b, 183 25, 687 10, 810 
Total, Louisiana and Arkansas.............. 352, 649 26, 004 5, 183 67, 194 46, 982 
Rocky Mountain................. ll lll. lll lll. 109, 407 13, 024 5, 538 15, 163 12, 744 
e RT Tt ce sic cocos sita es aia 476, 702 22, 276 24, 133 59, 367 46, 705 
Grand total, 1936. .....------------0--------- 3, 868, 838 196, 784 134, 703 429, 739 304, 199 
Total, 190315. usina olaaa cai cade 3, 115, 118 171,885 71, 003 339, 237 429, 739 


Bales 
Transfers 


District and losses 
Quantity Value 
Short tons oe font 
Ro EE 45, 547 $18, 152, 133 
LN AAA A A A — . BI paix 1, 337, 346 
Ee MCA du ud DM ES RE DLE 7, 955, 104 
Oklahoma-Kansas-Missourl............................ 1, 305, 228 
Qulf Coast EE 1, 861, 788 
Rest of State: oe ce weet ated A 4762 DE 153, 958 
Total, Texas. oscila 2, 645, 746 
Louisiana-Arkansas: 
Louisiana Gulf coast. .................... EE ONE ee AAA , 2, 766, 784 
Nortbern Louisiana and Arkansas. ................ 1, 149, 239 
Total, Louisiana and Arkansas.......--.--------- 3, 916, 023 
Rocky Mountain........--..-.....-.------------------ 25, 8: 1, 242, 765 
NI A aseessa aaa aeaa i a aeS 459, 772 4, 590, 234 
Grand total, 1936...............-..-..-.-.-..-.--- 131, 132 , 85 4, 074, 745 41, 144, 579 
Total 1039. scenic eren a ias 22, 559 102, 343 3, 142, 602 31, 354, 078 
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Production.—Of the 1936 production of petroleum asphalt, 43 per- 
cent was made from foreign crude oil imported from Venezuela and 
Mexico compared with 45 percent manufactured from foreign crude 
in 1935. Runs to stills of foreign petroleum increased 6 percent— 
from 32,131,000 barrels in 1935 to 33,933,000 barrels in 1936. How- 
ever, since most of the foreign oil run to stills in 1936 comprised heavy 
Venezuelan and Mexican crudes, the production of asphalt from 
foreign oil increased 17 percent—from 1,485,225 short tons in 1935 to 
1,738,255 in 1936. Eighty-five percent of the asphalt manufactured 


Asphalt and asphaltic material (exclusive of road oil) sold at petroleum refineries in 
the United. States, in 1936, by varieties 
[Value f. o. b. refinery] 


From domestic From foreign Total 
petroleum petroleum ° 


Short Short Short e 
tons Value tons Value Value 


Solid and semisolid products of less 
than 200 penetration: ! 


Asphalt for: 

E AAA A 607, 388 | $6, 115,636 | 583,317 | $6,108,086 |1, 190, 705 [812,223 2 
Roofing.-...-----2..--.--.....-..-- 386,022 | 4,093,839 | 441,007 | 4,903,623 | 827,029 | 8, 997, 4% 
Waterproofing..............-..... 104, 126 932, 238 65, 841 697,374 | 169,967 | 1, € 21: 
Blending with rubber............. 4, 217 44, 507 18, 920 192, 029 23, 137 Ze IS 
Brioueting.. 61, 807 666, 224 1, 378 17, 257 63, 185 683, 45i 
Mastic and mastic cake........... 237 2, 195 1, 018 11, 222 1, 255 15. #27 
Pipe coatings. .................... 10, 956 140, 121 2, 142 19, 812 13, 098 159, et 
Molding compounds.............. 8, 043 109, 730 5, 116 57, 664 14, 059 157. 34 
Miscellaneous uses................ 75, 269 750, 524 48, 000 455,574 | 123,269 | 1,212 0% 

Total... concedas eR WARS RES ROET 1, 258, 965 | 12, 861, 614 |1, 166, 739 | 12, 462, 641 |2, 425, 704 Ki 


Semisolid and liquid products of 
more than 200 penetration: ! 


Flux for: 
Paridad 129, 997 661, 147 23, 934 666,657 | 153, 931 
A 2 e eee RE 184,707 | 1,720,390 62, 541 240, 006 | 247,248 
Waterprooflng...................- 5, 654 53, 408 20, 298 207, 970 25, 952 
Cut-back asphalts.................. 584,973 | 5,762,565 | 436,317 | 4,766,724 |1,021, 290 
Emulsifled asphalts and fluxes...... 30, 807 337, 665 22, 238 230, 221 


Paints, enamels, japans, and lac- 


qe Mn EUR METER EE 15, 137 159, 709 9, 762 109, 875 24, 
Other liquid products............... 113, 394 798, 629 9, 282 105.358 | 122, 676 
Total. olas asados 1,064, 669 | 9,493,513 | 584,372 | 6,326,811 |1, 649, 041 
Grand total, 1936. .............. 2, 323, 634 | 22, 355, 127 |1, 751, 111 | 18, 789, 452 |4, 074, 745 ¡41, 144. 79 
TTotal,1035.... 2o: c te erue REA 1, 709, 117 | 16, 141, 163 |1, 433, 485 | 15, 213, 515 |3, 142, 602 (31, 354, 73 
! DEFINITIONS 


Paring asphalt.—-Refined asphalt and asphaltic cement, fluxed and unfluxed, produced for direct use in the 
construction of sheet asphalt, asphaltic concrete, asphalt macadam, and asphalt block pavements, and 
also for use as joint filler, in brick, block, and monolithic pavements. 

Roofing asphalt.—Asphalt and asphaltic cement used in saturating, coating, and cementing felt or othe 
fabric and in the manufacture of asphalt shingles. 

Waterproofing asphalt.—Asphalt and asphaltic cement used to waterproof and dampproof tunnels, founds 
tions of buildings, retaining walls, bridges, culverts, etc., and for constructing built-up roofs. 

Briquetting asphalt.—Asphalt and asphaltic cement used to bind coal dust or coke breeze into briquets. 

Mastic and mastic cake.— Asphalt and asphaltic cement for laying foot pavements and floors, waterprocfizz 
bridges, lining reservoirs and tanks, capable of being poured and smoothed by hand troweling. 

Pipe coatings.— Asphalt and asphaltic cement used to protect metal pipes from corrosion. 

Molding compounds.—Asphalts used in the preparation of molded composition, such as battery boxes. 
electrical fittings, push buttons, knobs, handles, etc. 

Miscellaneous uses.—Asphalt and asphaltic cement used as dips, and in the manufacture of acid-resisting 
compounds, putty, saturated building paper, fiber board, and floor coverings, and not included in tbe 
preceding definitions. 

Flur.—Liquid asphaltic material used in softening native asphalt or solid petroleum asphalt for pavir& 
roofing, waterproofing, and other purposes. 

Cut-back asphalts.—Asphalts softened or liquefied by mixing them with petroleum distillates. 

Emulsified asphalt and fluxes.—Asphalts and fluxes emulsified with water for cold-patching, road laying 
and other purposes. 

Other liquid products.— Petroleum asphalt, exclusive of fuel oil used for heating purposes, not included la the 
preceding definitions. 
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in East coast refineries in 1936 and 62 percent of that manufactured 
in Gulf coast refineries was made from foreign crude. At the same 
time, the production of asphalt from domestic crudes increased 
(especially in the Indiana-Illinois-Kentucky, Oklahoma-Kansas- 
Missouri, interior Texas, and Rocky Mountain districts) from 
1,801, 778 short tons in 1935 to 2,327,367 tons in 1936. The total 
refinery output of asphalt in 1936 included 196,784 tons of other 
` petroleum products blended with the asphalt to produce commercial 
varieties of the required consistency. 

Stocks.—Stocks of asphalt held &t petroleum refineries decreased 
65,540 tons—from 429,739 tons on December 31, 1935, to 364,199 on 
December 31, 1936. Only the Gulf coast refineries of Texas furnished 
an exception to the general reduction in inventories. 

Sales.—Sales of asphalt by petroleum refineries increased in quan- 
tity from 3,142,602 short tons in 1935 to 4,074,745 tons in 1936 and in 
value from $31, 3354, 678 in 1935 to $41, 144 579 in 1936. The average 
sales value per short ton increased from $9.98 in 1935 to $10.10 in 1936. 

The increase in sales was general but was greatest in the East Coast 
district, where 1,300,924 tons of asphalt were sold in 1935 and 1,703,768 
in 1936. There were also notable increases in asphalt sales in the 
Indiana-Illinois-Kentucky district (646,006 tons in 1935 and 777,694 
in 1936), in the Oklahoma-K ansas-Missouri district (93,102 tons in 
1935 and 208,769 in 1936), in the Gulf Coast districts of Texas and 
Louisiana (315, 015 tons in 1935 and 455,243 in 1936), and in the 
Rocky Mountain district (75,715 tons in 1935 and 125,820 in 1936). 
Of the major asphalt-producing districts California had the lowest 
proportional increase—from 443,181 tons in 1935 to 489,772 in 1936. 

early three-fifths of the petroleum asphalt sold in the United 
States in 1936 was used to surface streets and highways. An indi- 
cated increase of 10 percent m the total funds, Federal, State, and 
municipal, available for highway construction made possible an 
increase of 39 percent in the tonnage of asphalt sold primarily for 
paving. The gain was greater in the semisolid and liquid asphalts, 
which are used primarily for the construction of the lighter types of 
highway; nevertheless, sales of paving asphalt, which are used for 
the higher types of consumption, were 36 percent greater in 1936 
than in 1935. 

All available statistical information points to an increase in rural 
highway construction in 1936. The State highways built, as reported 
by the Association of State Highway Officials, increased from 25 ,353 
miles in 1935 to 32,635 in 1936. The length of oa es completed 
under the supervision of the Bureau of Public Roads, through its use 
of Public Works, Emergency Relief, and Federal-aid funds, Verden 
from 13,017 miles in 1935 to 18,390 in 1936. At the end of 1936, 8,003 
miles were under construction and 2,035 had been approved for con- 
struction compared with 7,766 miles under construction and 5,903 
approved for construction at the end of 1935. According to the Bu- 
reau of Public Roads, employment on Federal and State highways, 
both for construction and maintenance, increased from 301,660 man- 
months in 1935 to 335,991 in 1936. 

In 1936, as in 1935, Federal funds financed by far the greater part of 
the highway mileage ‘constructed. Federal and State funds available 
for street and highway construction were 10 percent greater in 1936 
than in 1935. The total value of highway contracts awarded and 
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force-account work undertaken, financed by Federal funds, increase 
from $353,967,106 in 1935 to $367,574,865 in 1936, and contract 
awards financed by State funds, as reported to the Bureau of Labor 
Statistics, increased even more in proportion—from $52,782,404 i 
1935 to $80,508,252 in 1936. 

According to the Bureau of Labor Statistics the value of contracts for 
street paving awarded and force-account work begun in cities with 
populations exceeding 150,000 totaled $12,847,082 in 1935 and $12. 
803,065 in 1936. This decrease of 0.3 percent in money expended for 
street paving in the larger cities represented a decline of approximately 
6 percent in the yardage of pavement laid, when allowance is made for 
the increase, according to the cost index of the Engineering New: 
Record, of about 6 percent in construction costs from 1935 to 1936. 

Bituminous types constituted 24 percent of the total highway 
mileage reported by the Association of State Highway Officials for 1936 
compared with 20 percent in 1935. Of the mileage in 1936 48 percent 
comprised light types of construction while 18.1 percent comprised 
mere grading and draining operations (17.5 percent in 1935). As 
pato types of construction accounted for 70 percent of the total 

ard-surfaced mileage in 1935 and 71 percent in 1936. 

Increased construction of high-type, hard-surfaced roads is indicated 
by an increase in sales of paving asphalt of less than 200 penetration 
(from 877,466 tons in 1935 to 1,190,705 in 1936). The increase ws 
general except for the Indiana-Illinois-Kentucky district, with a reduc 
tion from 96,338 tons in 1935 to 90,263 in 1936. The greatest gal 
was in sales by East coast refineries (from 433,454 tons in 1935 te 
611,478 in 1936). Gulf coast refineries of Texas and Louisiana in- 
creased their sales of paving asphalt from 118,059 tons in 1935 to 
173,716 in 1936. Refineries of northern Louisiana and Arkansas con- 
tinued to increase their sales of paving asphalt (from 37,232 tons in 
1935 to 51,695 in 1936). Rocky Mountain refineries, which sold only 
3,742 tons of paving asphalt in 1935, sold 30,539 tons in 1936. There 
were smaller increases 1n the Oklahoma-Kansas-Missouri district and 
in interior Texas. California showed the smallest proportional in- 
crease in sales of paving asphalt (from 137,340 tons in 1935 to 146,16 
in 1936). 

Sales of paving asphalt made from foreign petroleum increased from 
457,695 tons in 1935 to 583,317 in 1936, and sales of paving asphalt 
made from domestic crude increased from 419,771 tons in 1935 te 
607,388 in 1936. 

There was a parallel increase in sales of paving flux (from 113,066 
tons in 1935 to 153,931 in 1936). "The principal gains occurred in the 
east coast district, in coastal Texas and Louisiana, and in California. 

An even greater proportional increase in the construction of the 
lighter types of highway is indicated by a gain in the sales of sem- 
solid and liquid asphalts used primarily for paving. Sales of cut-back 
asphalts increased from 707,953 tons in 1935 to 1,021,290 in 1936 and 
of emulsified asphalts by petroleum refineries from 39,861 tons in 1955 
to 53,045 in 1936. 

Sales of cut-back asphalts gained most in the east coast district, 
where refineries sold 307,095 tons in 1935 and 384,333 in 1936; next 

ranked the Oklahoma-Kansas-Missouri district, where refinenes 
increased their sales of cut-backs from 69,417 tons in 1935 to 139,004 
in 1936 and in third place stood the Illinois-Indiana-Kentucky district, 
where refineries sold 117,608 tons in 1935 and 166,268 in 1936. In 


ASPHALT AND RELATED BITUMENS 1129 


Louisiana and Arkansas sales of cut-back asphalts increased from 
75,970 tons in 1935 to 121,958 in 1936. The highest proportional 
gain took place in California, where 33,094 tons of cut-backs were 
sold in 1935 and 82,457 in 1936. 

Petroleum refineries sold 39,861 short tons (9,390,633 gallons) of 
asphalts and fluxes emulsified with water valued at $359,650 in 1935 
and 53,045 tons (12,496,579 gallons) valued at $567,886 in 1936. In 
addition, 33,248,105 gallons valued at $3,434,877 were sold in 1935 by 
industrial companies that purchased asphalt from petroleum refineries 
and 43,464,787 gallons Sad at $3,976,345 in 1936. Accordingly, 
total sales of emulsified asphalts and fluxes increased in quantity 
from 42,638,738 gallons in 1935 to 55,961,366 in 1936 and in value 
from $3,794,527 in 1935 to $4,544,231 in 1936. 

As a result of the pronounced increase in paving demand only 26 
percent of the asphalt sold in 1936 was Ze in the manufacture of 
prepared roofing compared with 29 percent in 1935. Nevertheless, 
continued revival in building construction caused sales of roofing 
asphalt and roofing flux to increase 18 percent in quantity (from 
911,216 short tons in 1935 to 1,074,277 in 1936) and 23 percent in value 
(from $8,913,628 in 1935 to $10,957,858 in 1936). "This gain generally 
paralled the increase, reported by the Bureau of the Census, of 24 
percent in sales of prepared roofing (from 26,050,151 squares in 1935 
to 32,218,862 in 1936) and the increase, reported in the va of 
Current Business, of 21 percent in shipments of dry roofing felt (from 
221,123 short tons in 1935 to 267,742 in 1936). Sales of roofing 
asphalt and flux increased principally in the east coast district 
(from 353,349 tons in 1935 to 459,337 tons in 1936) and in the Indiana- 
Illinois-Kentucky district (from 280,314 tons in 1935 to 329,054 tons 
in 1936). Smaller gains in the Oklahoma-Kansas-Missouri district, 
in inland Texas, in the Gulf coast of Louisiana and Texas, and the 
Rocky Mountain district offset a major decline in California (from 
106,265 tons in 1935 to 68,139 in 1936) and smaller decreases in the 
ADM A district and in northern Louisiana and Arkansas. 

uilding construction was reponsible for the demand for 6 percent of 
the asphalt sold in 1935 and 5 percent of that sold in 1936 in the form 
of waterproofing asphalt and flux; mastic and mastic flux; and paints, 
enamels, japans, and lacquers. Such sales increased 11 percent— 
from 200,203 tons in 1935 to 222,073 in 1936. They did not keep 
pace, however, with the increase of 62 percent in floor space of building 
contracts awarded, as compiled for 37 States by the F. W. Dodge 
ee Contracts for residential building increased 64 percent, 
while contracts for nonresidential structures increased 60 percent. 

Although the production of coal briquets increased only 31 percent 
(from 860,707 short tons in 1935 to 1,124,973 in 1936) sales of briquet- 
ting asphalt increased 54 percent (from 40,945 tons in 1935 to 63,185 
in 1936). Plants using asphalt as a binder accounted for a larger 
proportion of the total output in 1936 than in 1935. 

Despite the increase of only 17 percent in domestic consumption of 
rubber, crude and reclaimed, reported in the Survey of Current Busi- 
ness, sales of asphalt for blending with rubber increased 53 percent 
(from 15,131 tons in 1935 to 23,137 in 1936). 

Notwithstanding continued improvement in the demand for elec- 
trical equipment, sales of asphaltic molding compounds decreased from 
14,670 tons in 1935 to 14,059 in 1936. 
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The greater demand for paving and roofing asphalts and flux 
raised the prices of these products 1n contrast to the downward trend 
in prices of other varieties. The average sales value of paving as 
phalt at the refinery increased from $10.03 per short ton in 1935 to 
$10.27 in 1936; of roofing asphalt, from $10.70 in 1935 to $10.88 in 
1936; and of roofing flux, from $7.71 in 1935 to $7.93 in 1936. Simi- 
larly, the average value of emulsified asphalt sold by petroleum re 
fineries rose from $9.02 in 1935 to $10.71 in 1936. Revival in the 
electrical industry raised the sales value of asphaltic molding com- 

ounds from $10.97 per ton in 1935 to $11.91 in 1936. On the other 
and, the average sales value of waterproofing asphalt declined from 
$10.87 per short ton in 1935 to $9.59 1n 1936; of cut-back asphalts, 
from $10.46 in 1935 to $10.31 in 1936; and of paints, enamels, japans, 
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F¡GURt 81.—Relation of indicated monthly demand for asphalt, 1927-36, to long-time trend, 1908-36, mult- 
lied by seasonal factors. The long-time trend is expressed by the formula, log Y -1.121409-1-0. 9069€ 
log X, in which Y equals the average monthly demand for petroleum and lake asphalt during each reg 
and X equals the number of years, beginning with 1907 as zero. The coefficient of correlation for tx 
formula is 0.954. The seasonal factors were calculated for 1927-36 by the method of link relatives. 


and lacquers from $11.86 in 1935 to $10.83 in 1936. "The greatest 
decline was in the sales value of pipe coatings—from $16.41 in 1935 te 


$12.21 in 1936. 
DOMESTIC DEMAND 


The indicated domestic demand for petroleum asphalt (including 
small quantities of imported lake asphalt and grahamite) was 31 per- 
cent greater in 1936 than in 1935, increasing from 214,116 short tons 
a month in 1934 and 252,304 in 1935 to 330,188 in 1936. 

In terms of the long-time trend (revised to include 1936) the indi- 
cated demand exceeded by 18 percent the expected demand for 1936, 
whereas it was 7 percent below the expected demand for 1935; that 
is, if the national demand had continued the average rate of growth it 
manifested from 1908 to 1936, it would have averaged 253,943 tons 
a month in 1933, 262,786 tons a month in 1934, 271,602 tons a month 
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in 1935, and 280,381 tons a month in 1936. Using these averages as 
a standard of comparison, the indicated demand of 252,304 tons a 
month in 1935 was 93 percent of the expected demand (271,602 
tons), and the indicated demand of 330,188 tons a month in 1936 was 
118 percent of the expected demand (280,381 tons). (See fig. 81.) 

However, the demand for asphalt is seasonal to a marked degree, 
reaching its maximum in August and its minimum in February. 
Normally, 65 percent of the indicated consumption of asphalt occurs 
in the 6 months from May 1 to October 31; from 1934 to 1936, 69 per- 
cent of the annual total was apparently consumed in these months. 
Consequently, to furnish an adequate standard of comparison the 
ionis y trend values are multiplied by a “seasonal factor” for each 
month. 

The demand for asphalt was lowest in the first quarter of 1936, 
averaging 90 percent of the revised long-time trend multiplied by 
seasonal factors compared with 71 percent in the first 3 months of 
1935. In the second quarter of 1936 it rose to an average of 107 
percent of the expected demand for these months compared with 90 
percent during the second quarter of 1935. From July to September 
1936 the indicated demand was highest, averaging 137 percent of the 
expected demand compared with 103 percent in the same months of 
1935. In the last quarter of 1936 the indicated demand declined 
relatively, averaging 122 percent of the expected demand compared 
with 97 percent in the last 3 months of 1935. 


Relation of 1ndicated asphalt iude cei trend multiplied by seasonal factors, 
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1935 1936 
í Relation of Relation of 
E wgl Gei | Indicated | indicated | vd HU | | Indicated | indicated 
by season- monthl monthly | by season- | Monthly | monthly 
al factors | deman demand | ad factors | demand detnand 
to trend to trend 


—— | ———— | ————————— |M—————ÀM | ——— | neg 


Short tons | Short tons Percent Short om Short tona Percent 
164, 74.2 


i 109, 68.9 64 J 
. ; 76.3 150, 593 159, 623 106. 0 
E cede eee ogee sae 187, 052 129, 315 69.1 193, 098 173, 925 1 
DER 256, 447 227, 962 88.9 264, 736 302, 521 114.3 
Vote cee MPH TR 315, 493 230, 178 88.8 325, 691 337, 026 103. 5 
M ADY o Y ulli. e elzcersaczuexko 351, 263 318,315 90. 6 362, 617 378, 257 104. 3 
| MN NR 361, 421 374, 109 103. 5 373, 103 459, 838 123.2 
August............-..-......- 375, 411, 849 109. 7 387, 561, 510 144.8 
BSeptember.................... 361, 041 945, 421 95.7 372,710 530, 624 142, 4 
et ber Geteste eer 353, 544 365, 543 103. 4 364, 972 446, 795 122.4 
November.................... 226, 217 199, 966 88.4 233, 529 299, 822 128. 4 
December.................... 166, 383 154, 225 92. 7 171, 761 190, 496 110. 9 
3, 259, 223 | 3,027, 648 92.9 | 3,364,572 | 3,902,257 117.8 


DISTRIBUTION BY RAIL 


The tonnage of asphalt (natural, byproduct, or petroleum) termi- 
nated by class I railroads in the United States increased from 3,067,182 
short tons in 1935 to 4,180,450 in 1936, according to freight-commodity 
statistics compiled by the Interstate Commerce Commission. "The 
gains were general but were greatest in the area lying between the 
Ohio and Potomac Rivers and the Great Lakes, in the Southeastern 
States, and in the Pacific-Rocky Mountain district. 
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Fifty-seven percent of the asphalt (petroleum, lake, and naturel 
rock) terminated in the continental United States by land carnes 
in 1936 was delivered to consumers in the Northeastern district lyin 
north of the Potomac and Ohio Rivers and east of the Mississippi and 
Illinois Rivers. Railroads and motor trucks terminated 2,046,59 
short tons of asphalt in this district in 1935 and 2,578,648 in 1935. 
In the Southeastern district, lying south of the Potomac and Ohio 
Rivers and east of the Mississippi and Pearl Rivers, land delivene 
of asphalt increased from 374,300 tons in 1935 to 596,977 in 1936. 
In the Southwestern district, lying west of the Mississippi and Pearl 
Rivers and south of St. Louis, Kansas City, and Amarillo, asphalt 
deliveries by rail and truck increased from 189,699 tons in 1935 to 
265,660 in 1936. In the North Central district, lying between the 
Great Lakes and the Rocky Mountain front, 424,998 tons of asphalt 
were delivered in 1935 and 508,640 tons in 1936. In the Pacific-Rocky 
Mountain district, lying west of Great Falls, Cheyenne, Denver, 
Albuquerque, and El Paso, the tonnage of asphalt terminated by land 
carriers increased from 319,855 tons in 1935 to 575,716 in 1936. 


Supply and distribution of ON aer (petroleum, lake, and natural rock), exclusire of 
road oil in continental United States in 1936, by districts, in short tons 


Pacite 

Northeast- | Southeast- | Southwest- | North Cen-| Rocky 
ern district | ern district | ern district | tral district den 
istriet 


Produced within district. ................. 2, 267, 705 606,469 | 1, 144,977 |............ 7H, 18 
o A 0- 00000naeanMennMo 1 2206 | 2,904 |.........-.- EI 

Received by rail from: 
Northeastern district..................]|............ 45, 000 4, 000 845, 517 |.........-- 
Southeastern district.................- 482.005 WE, A GE, Ee 
Southwestern district. ................ 122, 000 401, 864 |...........- 131, 000 40, 000 
Pacific-Rocky Mountain district. ..... 4 74,445 |............ 9, 401 82, 400 |........-- 2 
Net receipts by water. .................... 123, 743 17,000 AA EE, cease 
Withdrawn from stocks. .................- 16, 853 8, 871 24, 735 |............ 15 081 
8, 004, 013 981, 500 | 1,186,017 508, 917 T, W 

Shipped by rail: 

ithin distriet............-- Ll lll... 2, 486, 961 571,072 205, 249 508, 640 827, LA 
To Northeastern district.............-].......----- 5 22,000 |............ 1 74, 48 
To Southeastern distrlct............... 45,000 |...........- 401, 864 |............| ......-.---- 
To Southwestern district.............. A EE Ve 9 4n 
To North Central district. ............ 845, 517 |...........- 131,000 |............ 32 +2 
To Pacific-Rocky Mountain district. ..[..........--l......-.-.-- 40,000 |............ EE 
Shipped by motor truck................... 91, 687 25, 905 60, 411 |............ 48 3? 
Net shipments by water... .......... su. |. LuLLuL L|. Lll... 131,500 |............ 9, 2d 
KrIportéd. c. seco te EE 80, 848 1, 528 93, 993 271 75,04 


3, 004, 013 981,500 | 1,186, 017 508, 917 779, 0 


4 Shipped chlefly by water. 
FOREIGN TRADE 


Imports.—lmports of asphalt and bitumen into the United States 
decreased from 53,972 short tons valued at $544,651 in 1935 to 21,595 
tons valued at $316,144 in 1936. The principal decrease was m 
receipts of lake asphalt from Trinidad—from 38,824 tons valued at 
$403,117 in 1935 to 14,642 tons valued at $173,679 in 1936. On the 
other hand, imports of grahamite from Cuba increased from 6,011 tons 
valued at $99,667 in 1935 to 6,692 tons valued at $118,991, in 1936. 

Atlantic coast ports (chiefly New York, Baltimore, and Norfolk) 
received 16,203 tons valued at $234,765 in 1936 compared with 41,168 
tons valued at $382,858 in 1935 and Gulf coast ports (chiefly Mobile, 
New Orleans, and Galveston) 5,201 tons valued at $78,084 in 1936 
compared with 12,659 tons valued at $158,437 in 1935. 
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Exports.—Exports of petroleum asphalt continued the downward 
trend which has been evident since 1928, decreasing from 222,825 
short tons valued at $3,370,559 in 1935 to 190,503 tons valued at 
$2,835,173 in 1936. Increases in exports to South America and S 
southern and eastern Africa did not offset the drop in sales to northern 
and western Europe and to North American countries. Larger ship- 
ments to Netherland India did not counteract the general slump 1n 
exports of asphalt to eastern Asia and to Australia and New Zealand. 
Greater refining activity in Europe, Canada, and Japan and increased 
exports of asphalt from Mexico reduced the foreign market for asphalt 
produced in American refineries. 


Petroleum asphalt exported from the United States, 1934-36, by countries 


North America: 


(835 aY: 18 K; SPERTE ea 2,937 | $63,113 4,203 | $78,707 8, 695 $75, 171 
Other North America................. 6,927 | 109,509 8,105 | 118,709 5, 803 86, 475 
9,804 | 172,022 12, 308 | 197,416 9, 408 161, 646 
€€—M——l I——————M—M——ÀÀ == e E————M1 —MM——— 
Bouth America: 
ds: eee ee Reds 2, 120 40, 720 421 7, 840 226 5, 246 
IA o2 :(2229:0 eas e ee stele EE 3, 713 64, 970 8, 321 85, 785 5,823 76, 686 
Other South America.......... ...... 2, 599 42, 159 2, 070 84, 504 2, 136 30, 256 
8,432 | 147, 858 5,812 98, 225 8, 185 112, 188 
D n I see SSS ss Eee 
Europe: 
A 4, 183 66, 578 3, 918 68, 666 2, 697 37, 246 
Denmat k cositas ce 1,781 30, 356 144 4, 590 26 1, 157 
ST - E E ce o es Pos 14,815 | 217,956 6,228 | 100, 580 4, 556 71, 014 
Germany... loincikesuwteseaedickxm 5,031 ,5 1, 954 44, 311 682 17, 078 
A O A A ON 28,765 | 417,273 27,365 | 424,815 27, 830 395, 017 
Netherlands qM TEENS 7,136 | 120,091 1, 272 20, 779 1, 049 14, 872 
EIERE 4, 819 65, 981 4, 773 60, R42 337 6, 309 
U ited Kingdom..................... 22,107 | 461,624 25,578 | 516,325 20, 829 399, 820 
Other Europe......................... 4, 511 80, 291 4, 021 65, 211 4, 227 70, 041 
93, 148 |1, 549, 749 75, 253 |1, 206, 119 62, 233 | 1,012, 554 
¿ _-- oO === 
Asia: 
Cove. Da xeu tiende 6, 788 76, 210 2, 002 44, 094 2, 295 27, 528 
China Loos nou cse eros PUES: 3, 816 59, 695 8,059 | 112,811 7, 348 100, 724 
East Indies 
British: 
Tne eo eee: 7, 984 | 123, 082 17,068 | 231, 513 13, 966 192, 920 
Malay. a slot wo Saree uet Ue 7,568 | 114,403 9,185 | 130, 250 8, 791 134, 276 
Netherland. LLL... 24,012 | 284,354 12, 700 170, 109 17, 903 238, 506 
French Indochina..................... 3,612 48, 306 7,757 | 103,323 B, 458 107, 588 
Hong Kong... Eee 8, 276 51, 967 2, 443 35, 197 2, 014 30, 644 
JAPAN tae 4, 003 61,705 4, 880 77,932 3, 858 51, 591 
Phili ppine Islands. ..................- 9, 989 | 108,730 13,846 | 143,789 10, 695 122, 226 
Other Ain cll. lcl ll. 142 2, 646 343 6, 350 861 13, 549 
71,188 | 931,104 79, 273 |1, 064, 368 76, 189 | 1,019, 552 
p—M————— |n E a S 
Africa: 
Algeria and Tunisia !................. 42 650 BE A 59 1, 060 
Mozambique..................... 1 5, 526 85, 518 2, 708 42, 657 8, 758 151, 712 
Union of South Africa. ............... 7, 541 118, 555 8, 264 128, 746 12, 892 198, 950 
Other Alrica. ii. co lel so 1, 436 28, 114 8,540 | 130, 400 833 13, 987 
14,545 | 232, 846 19,512 | 301,803 22, 542 365, 709 
E————[Ó————— a CÓ —— —M— SS 
Oceania: 
Australia. use te Ra oS ox 23,065 | 298,678 24,385 | 329,180 6, 536 92, 608 
New Zealand......................... 3, 505 48, 438 6, 229 82, 201 4, 582 59, 018 
Other British......................... 159 2, 148 53 1, 247 738 11, 898 
26,729 | 349, 264 30,667 | 412,628 11, 856 103, 524 
SS ES ————— 


223, 906 |3, 383, 443 | 222,825 [3,370,559 | 190,503 | 2,835, 173 


1 Tunisia only in 1936. 
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Of the petroleum asphalt exported from the United States, 87,95 
short tons passed through Gulf coast ports in 1936 compared with 
90,214 tons in 1935, 75,229 tons through Pacific coast ports in 1936 
compared with 100, 503 tons in 1935, and 24,871 tons through Atlantic 
coast ports in 1936 compared with 29, 063 tons in 1935. 


ROAD OIL 


Increased construction of light types of highway resulted in an 
increase of 21 percent in sales of road oil by petroleum refineries in 
the United States—from 6,798,932 barrels in 1935 to 8,256,694 in 
1936. However, if sales of road oil are considered with sales of cut- 
back asphalts, paving flux, and emulsified asphalts, there was a larger 
pas increase (30 percent) in total sales of liquid and semi- 

iquid asphalts for highway construction—from 12,316,545 barrels 
in 1935 to 16,052,833 in 1936. 

Sales of road oil increased rincipally in California, northern 
Louisiana and Arkansas, the Gulf coast district of Texas, and the 
Oklahoma-Kansas-Missouri district. In California an increase of 
831,308 barrels in sales of road oil was paralleled by an increase of 
271,497 barrels in sales of cut-back asphalts. In the Oklahoma- 
Kansas-Missouri district an increase of 173,725 barrels in sales of 
road oil was exceeded by the increase of 382, 729 barrels in sales of 
cut-back asphalts. In northern Louisiana and Arkansas an increase 
of 121,265 barrels in sales of road oil was accompanied by an increase 
of 40 ,766 barrels in sales of cut-back asphalts. No cut-backs were 
made in the Texas Gulf coast district, however, where sales of road 
oil increased 276,692 barrels from 1935 to 1936. On the other hand, 
a decrease of 49, 223 barrels in sales of road oil by refineries of the 
Louisiana Gulf coast district was more than offset by an increase of 
212,168 barrels in sales of cut-back asphalts, a decrease of 5,814 
barrels i in road-oil sales in the Indiana-Illinois-Kentucky district by an 
increase of 267,630 barrels in sales of cut-back asphalts, and a decrease 
of 6,406 barrels in road-oil sales in the Rocky Mountain district by an 
increase of 93,682 barrels in sales in cut-back asphalts. 


Road oil sold by petroleum refineries in the United States, 1935-36, by districts 


1935 1936 
District ce | 
Barrels Value Barrels Value 
A EE 1, 001, 845 | $1, ^ 179 | 1, E^ D $1, 748 326 
Appaluchldles:l2cclezcs totes uk ced asus ud ee LES 34, 035 437 111, Y 
Indiana-Illinols-.Kentucky............................. 1,957,569 | 2, 450 100 | 1, est. 755 2, 565, 451 
Okiahoma-Kansas-M issouri............................ 597, 450 547, 789 711,175 951, GU 
Texas: 
Gulf E TEE 99, 069 153, 069 376, 661 623, 374 
Rest of tan, egene gier ee Red ineo Ces 22, 172 35, 775 25, 563 33, 05 
Total TOA ale 122, 741 188, 844 402, 224 656, 349 
Louisiana-Arkansas: 
Louisiana Oultfeonst lll lll... 68, 203 103, 334 18, 980 33, 9x 
Northern Louisiana and Arkansas... .............- 384, 769 357, 745 506, 034 SS, 638 
Total Louisiana and Arkansas. .................. 452, 972 461, 079 525, 014 542. 651 
Rocky Mountalliz. dest Ne Erde Ne ee E 644, 485 | 1,032, 907 638, 079 Gg 246 
AN TEE EECH 1, 987, 835 2, 194, 621 2, 819, 143 2, Sts, Wi 


Grand totali coe eeu adc Dam 6, 798,932 | 8,542,956 | 8,256, 694 10, 427, 208 
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Of the road oil sold in the United States in 1936, only 617,079 
barrels valued at $991,400 were made from foreign petroleum imported 
from Venezuela and Mexico. Of the road oil made from foreign crude, 
89 percent was sold by refineries of the Atlantic seaboard in 1935 and 
79 percent in 1936; the remainder was made in Gulf coast refineries 
of Louisiana and Texas. 

Petroleum refineries in the United States reported the production 
of 7,397,868 barrels of road oil in 1936 compared with 6,030,491 barrels 
in 1935. The refinery output of road oil was augmented in 1936 by 
1,096,583 barrels of other petroleum products, chiefly fuel oil, trans- 
ferred to road-oil stocks compared with 1,399,656 Zoe g similarly 
transferred in 1935. Stocks of road oil and of transferred oils held 
at refineries increased from 739,605 barrels (revised figure) on De- 
cember 31, 1935, to 851,035 on December 31, 1936. Consumption of 
road oil at refineries in their own operations, transfers, losses, and 
adjustments was 126,327 barrelsin 1936 compared with 555,457 (revised 
figure) in 1935. 

While the national average sales value of road oil at the refineries 
remained unchanged at $1.26 in both 1935 and 1936, considerable local 
variations occurred from 1935 to 1936. In general, prices rose in the 
central United States—in the Indiana-Illinois-Kentucky district from 
$1.25 per barrel in 1935 to $1.31 in 1936, in the Oklahoma-Kansas- 
Missouri district from $0.92 in 1935 to $1.24 in 1936, in northern 
Louisiana and Arkansas from $0.93 in 1935 to $1.01 in 1936, and in 
the Gulf coast of Texas from $1.53 in 1935 to $1.65 in 1936. On the 
East coast sales values remained practically unchanged, averaging 
$1.61 per barrel in 1935 and $1.60 in 1936. On the other hand, the 
&verage sales value in the Rocky Mountain district fell from $1.60 
in ie to $1.55 in 1936 and in California from $1.10 in 1935 to $1.01 
in 1936. 
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Production of portland cement in the United States in 1936 in- 
creased to 112,396,000 barrels and shipments to 112,566,000 barrels 
valued at $170,431,000, according to figures compiled from monthly 
reports of the Bureau of Mines. These quantities, which are above 
the 100-million barrel mark for the first time since 1931, represent a 
gain of 46 percent in production and 50 percent in shipments over 
1935 but are still 36 percent less than those of the peak year, 1928, 
when 176,298,846 barrels were produced and 175,838,332 barrels 
shipped. In 1936 the industry operated at 42.7 percent of capacity, 
compared with only 28.6 percent in 1935, a low of 23.5 percent in 
1933 and a high of 76.1 percent in 1927. 

Extensive highway building, large Federal Public Works projects, 
and renewed activity in private construction all contributed to the 
increase in cement shipments. The degree of recovery in many 
other industries has been greater than that in cement manufacture 
as is indicated by the fact that the Federal Reserve Board annual 
index for cement production in 1936 was 75, compared with 105 for 
all industries. Compared with the index of 55 for the construction 
industries, however, the showing of the cement industry is definitely 
encouraging, particularly in view of the consistent improvement 
month by month over the corresponding figures for 1935. 

Prices were unchanged in 1936. The composite quotation of the 
Bureau of Labor Statistics remained at $1.667 a barrel, and the average 
sales realization calculated from shipments reported to the Bureau 
of Mines was $1.51 a barrel, as in 1935. 

Shipments in 1936 include approximately 3,015,000 barrels of 
high-early-strength portland cement with an estimated mill value of 
ne compared with 2,109,000 barrels valued at $4,032,000 in 

35. 

The quantity of natural, masonry, and puzzolan cements produced 
gained 72 percent and the quantity sold, 65 percent. The value of 
sales of these varieties increased about 57 percent. 


! Data for 1936 are preliminary; detailed statistics with final revisions will be released later. 
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. The accompanying table of salient Statistics presents the outstand- 
ing features of the cement industry in 1936 compared with previous 
years. 


Salient statistics of the cement industry in the United States, 1925-36 


1025-29 1930-34 
(average) (average) 1935 1936 ! 
Domestic production: 
Portlündz-iiucl ced Ronc riora barrels..| 169, 268, 093 | 100,917, 040 | 76, 741, 570 112, 396, (00 
Masonry, natural, and puzzolan......... do....| 2,075,594 925, 778 1, 006, 064 1, 725, S10 
Total production. ..................... do....| 171, 343, 687 | 101, 843, 418 | 77,747,634 | 114,121, 819 
Active plants: 
Portland- eege eege, number.. 150 157 150 149 
Masonry, natural, and puzzolan......... do.... 11 13 13 13 


Domestic shipments: 


E ...-...-0 000-0- --200.------- barrels..| 167, 410, 737 | 101, 447,418 | 75,232,917 | 112, 56€, (000 
A EE $272, 694, 192 1$130, 853, 277 |$113, 372, 182 | $170, 431. x0 
Masonry, natural, and puzzolan....... barrels..| 2, 062, 935 929, 1, 011, 411 1, 663, 942 
WV AUG. EE $2, 822, 707 | $1, 263,661 | $1, 437, 542 $2, 219, s06 


Total shipments....................- barrels..| 169, 473, 672 | 102, 377, 284 | 76,244,328 | 114,229, 942 

hic Mc qp PE $275, 516, 899 |$132, 116, 938 |$114, 809, 724 | $172, 650, sis 

Io d d BEE barrels.. 2, 605, 046 533, 147 619, 403 1, 655, op 

EXDOPUS A unetan e aea a E do.... 904, 125 561, 298 416, 099 334, 673 

Apparent consumption. ...............--..-- do....| 171, 174, 593 | 102, 349, 133 | 76,447,632 | 115, 554, 171 
Stocks at mills: 

Portland: 

Finished cement..................... do....| 21,508,876 | 22,327,609 | 22,949,247 22, 842. (Yo 

Clinker AA ineeie esii do....| 7,582,000 6, 745, 000 5, 226, 000 5, 605, OU 

Masonry, natural, and puzzolan......... do.... 152, 961 187, 046 3171, 775 234, thd 

1 Subject to revision. 2 Estimated. 3 Revised figures. 


PORTLAND CEMENT 
PRODUCTION, SHIPMENTS, AND STOCKS 


The following tables show production, shipments, and stocks of 
portland cement by States iud districts in 1934 and 1935 and sum- 
maries of monthly estimates of portland cement produced, shipped, 
and in stock at mills by districts in 1935 and 1936. 

In the first table the term “active plant" is applied to a mill or 
group of mills situated at one place and operated by one company. 
If a company has establishments at different places its mill or group 
of mills at each place is counted as a plant. The districts are groups 
of States related geographically and commercially. 

The tables giving data by months have been compiled from monthly 
reports of operators. Although the totals may differ slightly from 
those based on annual reports of producers, they reflect accurately the 
seasonal fluctuations in the industry. 
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CEMENT 1147 


Producers’ stocks of portland cement reported on hand at the mills 
were less than 0.5 percent lower at the end of 1936 than at the end of 
1935. The quantity of unground clinker on hand was more than 7 
percent higher. The following table gives stocks on December 31 
and the seasonal fluctuations in stocks from 1932 to 1936. 


Producers’ stocks of finished portland cement and clinker (unground cement) on 
hand at mills in the United States on Dec. 81 and monthly range, 1932-36 


Monthly range 
Dec. 31 
Month Barrels Month Barrels 
1932 (Cement cc EE: 20, 351, 058 | October. ........ 17, 084, 000 | March. ......... 27, 545, 000 
Clink0r... wee 5, 995, 000 | November...... 5,938, 000 | April..........- 10, 511, 000 
1933 re ee e 19, 605, 323 | October. ........ 19, 502, 000 | August.......... 22, 078, 000 
Clinker................... 5,717,000 | December....... 5, 717, 000 | April... 7, 146, 000 
1934 (ge ECH 1 21,440, 504 | January........ 19, 547, 000 | July............ 21, 852, 000 
Clinker................... 6, 137, 000 |..... o 8 5, 919, 000 |..... dO. ie giel 6, 588, 000 
1935 (geet e 1 22,949, 247 | October......... 20, 501, 000 |..... dO caos 23, 287, 000 
Clinker..................- 5, 226, 000 | December....... 5, 226, 000 -do 6, 849, 000 
1936 I EAE HEP IR 22, 842, 000 | October. ........ 18,119, 000 | February....... 22, 985, 000 
CIDE: ees, 5, 605, 000 | September...... 4, 748, 000 EE 5, 628, 000 
1 Revised figures. 
DOMESTIC,CONSUMPTION 


Apparent consumption (shipments plus imports minus exports) for 
a series of years is indicated in the table of salient statistics. The 
only available gage of consumption by States is the record of shipments 
into States by manufacturers; it is therefore merely approximate. 
Cement manufactured and shipped to destinations within a State is 
of course added to that shipped from other States. Shipments into 
a State during any one year may not equal the consumption during 
that year, but over a series of years they give a fair average of con- 
sumption. The following table shows shipments into States in 1935 
and 1936 and per-capita consumption in each State. 

The official figures for exports of cement on page 1161 differ from 
those reported by manufacturers in the following table, because 
cement forwarded: from mills and destined for foreign countries is 
reported by shippers as exported, whether or not it leaves the country 
during the calendar year, whereas the export figures of the Bureau of 
Foreign and Domestic Commerce record the cement that actually 
leaves the country during the period specified. Manufacturers report 
shipments to noncontiguous Territories of the United States as exports, 
while in official figures they are not so included. The exports recorded 
by the Bureau of Foreign and Domestic Commerce include all other 
hydraulic cément exported, whereas the figures supplied by producers 
relate to portland cement only. 

The per-capita consumption indicated in the table falls short of the 
total apparent consumption by the quantity of imports, which affect 
certain States near the Canadian border and the seaboard. 
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Shipments of domestic portland cement from mills into States and per capita, 1935-%, 


tn barrels ! 
1935 1938 
State s 2s 
3 er id 
Total capita ! Total | capis’ 
ler buet, a 1, 211, 715 0. 43 1, 242, A as 
APTIZO)O EE os oe eee Ae 311, 303 .81 555, S65 LE 
KA EE 657, 946 . 33 616, 273 E 
ol A A AN 6, 775, 139 1. 20 11, 662, 394 LÉ 
Colorado AA A A AN 596, 772 . 56 1, 141, 399 LC 
Connecticut GENEE 856, 733 .50 1, 212, 934 a 
CIMA E tr at ac du E See UE Galak 176, 621 . 69 346, 305 13 
District of Columbia ?.....-....-..2------ 2-2 eee. 843, 416 1. 42 066, 426 LA 
¡AAA e och Rae WEE I erra ned 857, 600 .53 1, 203, 093 E 
eoi EEN 1, 166, 613 .35 1. 605, 123 = 
Idaho. ee es oe to | ek ee RE 220, 577 . 46 363, 084 | d 
ANNT oTo eer See e EE 4, 936, 007 .63 6, 980, 310 $ 
Indi. A ee 2, 342, 569 . 68 3, 397, 652 E 
VOW EE duci AL A PE 1, 919, 158 . 176 2, 891, 920 Ke 
KANSAS EEN ], 437, 290 . 78 2, OBS, 346 : L > 
Kentück ee GS en Gu Oe a pee ee 1, 062, 562 .37 1, 623, 665 K 
LORA EE EES 1, 018, 455 . 48 1. 541, 736 a 
Mihe MCN EOD Mq C DC RET 245, 285 .29 373, 516 H 
E a A A EE E 995, 827 . 60 1, 395, 124 ON 
Masanchusetta?t. 2. 2c c LLL ccce c cce eee eee 1, 605, 664 .37 1, 904, 625 ES 
Äer E EE E E d 3, 324, 864 .71 5,745,871 13 
Mitinesot@.< A 1,741,114 . 68 2, 843, 067 LO 
Mississippi A E EE 516, 461 . 26 955, 055 | E 
CY EE 2, 122, 776 . 54 3, 263, 534 E 
MOBDIBDR ARA A EEN 684, 556 1. 29 1, 455, 9S4 24 
TE EE 1, 340, 989 . 98 1, 235, 060 Ké 
e EE 536, 617 5. 42 202, 676 28 
New Hampshire ?.._-_._.._.---.--.-..----------- eee eee- 248, 321 . 49 321, 10€ A 
SS ooo os hoe ose eee cee ete RR Kë 2, 323, 926 . 54 3, 601, 520 < 
New Mexico WEE 300, 774 .75 535, 270 LF 
New Y 00K EE reas nU CI A 7, 933, 134 .62 10, 911, 774 M 
North REENEN 831, 515 .24 1, 205, 041 P 
North Dakota 3. ......... ll cc cc cc lll eee 261, 314 .37 316, S34 S 
RIES 3, 436, 105 .51 5, 429, 465 E 
Oklahoma WEEN 1, 447, 358 . 58 2, 357, 050 Ki 
OUCRON ee 881, 737 .87 817, (24 5 
POUDSPIVHDIR. o oia 4, 148, 220 .41 6, 450, 285 M 
Rhodo Island Me" oe Ss ees Se bee Bec 335, 915 . 49 485, 740 d 
South Carolina 1.............. c cce LLL c e c e e esce. 364, 918 .18 600, 962 E 
South Dakota... e a a a due 418, 237 . 62 398, 940 Sa 
FUN EE 1, 777, 857 . 61 2, 046, 731 wl 
(DCUM EL 3, 638, 007 . 60 5, 462, 433 2 
¡A EE EE AS 329, 205 , 064 514, 44 1 08 
Vermont S EE 193, 156 A 237,212 Ki 
Kate A o a A E 1, 249, 582 .47 1, 46^, 997 x 
MECO AAA ec ea Een 1, 239, 986 .79 3, 758, 349 23 
West VII Acle cococlqeiorucemmosdiuerewawozüeles cus 1, 090, 101 . 60 2, 059, 766 La 
AVISCODSII oe Aart cae et ele A DA a a EANN 2, 110, 439 73 2, 849, 099 A 
Wey Olof oes abet sacos Use E poen depuis 182, 441 . 19 244, 219 | fé 
Unspeclled. Gig deet ee See Aen E eee 23, 944 |.......... TAA, Pepin 
74, 320, 911 .58 | 111,653, 540 s 
Exports reported by manufacturers but not included 

RONG EE tees. AED ia Gated 912, 006 |.......... 912, 460 |........- 
Total shipped from cement plants................ 75, 232, 917 |.......... 112, 566, 000 |........- 


1 Per-capita figures based on latest available estimates of population made by the Bureau of the Census 
3 Non-cement-producing State. 
3 Includes shipments to Alaska, Hawaii, and Puerto Rico. 


The following tables of monthly shipments from portland-cement 
mills into States in 1935 and 1936 are based on monthly reports of 
producers. The totals may vary slightly from figures based on annual 
reports, but they reflect with fair accuracy the seasonal fluctuations. 


Portland cement shipped from mills into States in 1935, by months, in barrels ! 
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from 1 plant for January to March and for May and June. 


1 Includes estimated distribution 
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PRICES 


The average selling price of portland cement f. o. b. factories (ex- 
cluding the price of containers and cash discounts), as reported to the 
Bureau of Mines, is given in the table of shipments by States and dis- 
tricts during 1934 and 1935 on page 1139. For certain States and dis- 
tricts white portland cement and other specially prepared types are 
included, thus the average prices are a little higher than if ordinary 
portland cement only were considered. Prices by States and dis- 
tricts are not yet available for 1936. The average factory price for 
the entire country in 1936 was $1.51 a barrel, asin 1935. The average 
selling price f. o. b. factory of high-early-strength portland cement was 
$1.91 a barrel, as in 1935. The sales value of natural, masonry, and 
puzzolan cements is given later in this chapter. "The following table 
shows the average factory value of portland cement from 1932 to 1936. 


Average factory value per barrel in bulk of Parana cement in the United States, 
1932 


AA E ENEE $1. 51 
ino m A eee ee 1. 33 | 10602 --------------------- 1. 51 
1934 E 1. 54 


PLANT CAPACITY 


In 1936 the cement industry operated at 42.7 percent of capacity 
compared with 28.6 percent in 1935. Figures for plant capacity are 
based on manufacturers’ records supplemented by a few estimates. 
The following table shows the ratio of production to capacity by months 
during 1935 and 1936. 


Ratio (percent) of finished portland cement produced to manufacturing capacity of 
the United States, 1935-386 


12 months 12 months 
Monthly ended: Monthly ended 
Month M ET Ee PI Month l 
1935 1936 1935 1936 1935 1936 1935 1936 
January......... 14.1 16. 1 28.8 29.0 || July............ 35. 3 61.3 27.7 34.0 
February -...... 14.9 18.4 28.4 29.2 || August.......... 31.8 56. 2 27.4 36.1 
March.......... 18.9 23.4 28.0 29.6 || September...... 32.6 57.1 27.3 38.1 
April............ 27.9 39. 2 27.9 30. 5 || October......... 33.1 56.0 27.6 40. 0 
My... 36.1 48.9 27.7 31.6 || November. ..... 32. 2 50.9 28.1 41. 5 
JUNO a 39. 6 52.3 27.7 32.7 || Decembet....... 25. 6 40. 3 28. 6 42.7 


Plant capacity by commercial districts in 1934"and 1935 is indi- 
cated in the following table. Similar data for 1936 are not yet available. 
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Portland cement-manufacturing capacity of the United States, 1934-85, by commer- 
cial districts 


Estimated capacity Percent of capacity 
(barrels utilized 


District 
1934 1935 

Eastern Pennsylvania, New Jersey, and Maryland. 55, 063, 000 56, 262, 000 27.1 
New York and Minne... 18, 402, 000 17, 02A, 000 27.3 
Ohio, western Pennsylvania, and West Virginia.... 28. 227, 000 28, 077, 000 26.1 
NEICHIQAN 22. nouns eue cuu das ede eme iem. 17, 180, 000 17, 080, 000 23.9 
Wisconsin, Illinois, Indiana, and Kentucky........ 30, 216, 000 29, 816, 000 30. 0 

Virginia, Tennessee, Alabama, Georgia, Florida, 
and Louisiana. ....-.--.2-2 222 eee eee 25, 588, 000 25, 556, 000 29. 5 

Eastern Missouri, Iowa, Minnesota, and South 
EN iere ee oud eee a Uem E ea e 23, 267, 000 23, 217, 000 33. 5 

Western Missouri, Nebraska, Kansas, Oklahoma, 
and ATKANSAS 2.30 ee ut eee eee e 17, 559, 000 17, 409, 000 33. 2 
POX EE 10, 925, 000 11, 072, 000 32.4 
Colorado, Montana, Utah, Wyoming, and Idaho. 6, 057, 000 6, 217, 000 36.0 
CANTO MIA: eet EE ccce. 22, 830, 000 22, 790, 000 38. 2 
Oregon and Washington. ......................---- 7, 395, 000 1, 395, 000 22.3 
262, 709, 000 | 261,915, 000 29. 6 


RAW MATERIALS 


The raw material used most extensively for cement manufacture in 
the United States comprises a mixture of high-calcium limestone and 
clay or shale. Next in importance is cement rock (argillaceous lime- 
stone) either alone or with the addition of high-calcium limestone. 
À mixture of marl and clay was used extensively prior to 1906, but 
in recent years most of the plants using marl have been abandoned 
or are supplied with other raw materials. Mixtures of blast-furnace 
slag and limestone are important raw materials for cement manu- 
facture in several iron-smelting areas. The accompanying table 
shows trends in the use of the various raw materials from 1908 to 
1935. 


Production and percent of total output of portland cement in the United States, 
1898-1914, 1926, 1929, 1933, and 1935, according to type of material used 


Type 1. Cement rock | Type 2. Limestone and | Type 3. Marl and 4. Blast-furcsee 

and pure limestone and clay or shale clay slag and limestone 

Year 

Barrels Percent Barrels Percent Barrels Percent Barrels Perceat 
1898. ...... 2, 764, 694 74.9 365, 408 9.9 562, 092 15:2 pon TON EES 

1899. ...... 4, 010, 132 70.9 546, 200 9.7 1, 095, 934 A A week 
1900....... 5, 960, 739 76.3 1, 034, 041 12.2 1, 454, 797 17.1 32, 443 € 4 
1901-522 , 503, 500 06. 9 2, 042, 209 16.1 2, 001, 200 15.7 164, 316 1.3 
1902. ...... 10, 953, 178 63. 6 3, 738, 303 21.7 2, 220, 453 12. 9 318, 710 1.$ 
1903....... 12, 493, 694 55.9 6, 333, 403 28.3 3, 952, 946 13.7 462, 930 2.1 
1904. ...... 15, 173, 391 57.2 7, 526, 323 28.4 3, 332, 873 12.6 473, 294 1§ 
1905. ......| 18, 454, 902 52.4 11, 172, 389 31.7 3, 884, 178 11.0 ], 735, 343 4.3 
1906. ...... 23. 80^. 95] 51.4 16, 532, 212 35.6 3, 958, 201 8.5 2, 076, 000 43 
1907 ....... 25, 859, 095 53.0 17. 190, 697 35.2 3, 606, 598 7.4 2, 129, 000 44 
1908....... 20, 678, 603 40.6 23, 047, 707 45.0 2, 811, 212 5.5 | 4,535, 300 & 9 
1909... .... 24, 274, 047 37.3 32, 219, 365 49.6 2, 711, 219 4.2 5, 786, 800 8&9 
1910. ...... 26. 520,911 34.6 39, 720), 320 61.9 | 3,307,220 4.3 | 7,001,500 92 
EI AE EEN 26, 812, 129 34.1 40, 605, 332 51.8 3, 314, 176 4.2 7, 737,000 93 
1912......- 24, 712, 780 30. 0 44, 607, 776 54.1 2, 467, 368 3.0 | 10,650,172 12.9 
1913. ......| 29, 333, 490 31.8 47, 831, 863 51.9 3, 734, 778 4.1 | 11,197, 000 12. 2 
1814... ....| 24, 907, 047 28.2 50, 168, 813 56.9 4. 038, 310 4.6 9, 116, 000 10 3 
1926... ....]| 44, 090, 657 20.8 |! 101, 637, 566 01.8 9, 324, 408 2.0 | 15,477, 239 9. 4 
1929. ......| 51,077, 034 29.9 | 197, 623, 502 57.2 4, 832, 700 2.9 | 17,112. LU 10. 0 
1933.2 14, 135, 171 22.3 1 43, 638, 023 68. 7 1, 402, 744 2.2 4, 297, 251 65 
1935....... 23, 811, 687 31.0 | 145,073, 144 58. 8 1, 478, 569 1.9 6, 378, 170 &3 


! Includes output of 2 plants in 1926 and 3 plants in 1929, 1983, and 1935, using oyster shells and elay. 
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MANUFACTURING CONDITIONS 


Plants.—In 1936 portland cement was manufactured and shipped 
from 149 plants, compared with 149 plants producing and 150 ship- 
ping in 1935. No new plants were built, and at least one old plant— 
the State cement plant at Chelsea, Mich., previously manned by prison 
labor—was dismantled. An old cement mill at Hartshorne, Okla., 
closed for 16 years, was scheduled for removal and rebuilding in 1937 
at Houston, Tex., by the newly formed Gulf Portland Cement Co. 
The Lone Star Cement Corporation plant &t Houston, Tex., was 
altered and enlarged. Control of another Texas plant, the Longhorn 
plant of the Republic Portland Cement Co. of San Antonio, changed 
hands as a result of stock purchase by Gus S. Wortham. The River- 
side Cement Co., Oro Grande, Calif., resumed operation after several 
years of idleness. Early in the year the Marquette Cement Manu- 
facturing Co. anounced that it intended to transfer part of its plant 
capacity in northern Illinois to a southern location and was exploring 
rock deposits north of Vicksburg, Miss., which it had optioned. The 
Nazareth (Pa.) plant of the Lone Star Cement Corporation was 
modernized further during the summer. New silos were built for 
loading lake vessels by the Huron Portland Cement Co., and the 
Peerless Cement Corporation of Detroit began reconditioning machin- 
ery and buildings at its Port Huron, Mich., plant. Universal Atlas 
undertook rebuilding of its Leeds (Ala.) plant at an estimated cost of 
$1,500,000. Calaveras Cement Co., San Andreas, Calif., completed 
various changes incident to producing white portland cement. 

Millions of dollars are being spent by the industry on improvements. 
Universal-Atlas Cement Co. alone is reported to have a program calling 
for expenditure of $11,000,000, of which $3,000,000 has been released 
for rehabilitating its plants at Leeds, Ala., and Hudson, N. Y. Details 
of improvements made by many other companies are summarized in 
recent articles.? ` i 

Construction of a cement plant in Puerto Rico, financed by $850,000 
of Works Progress Administration funds, was begun in 1936. This 
is part of the Government plan to provide cheap cement for roads 
and home building on the island. Concrete buildings are desirable 
there, as frame structures are easily destroyed by hurricanes. Exports 
of hydraulic cement to Puerto Rico in 1936 amounted to 266,964 
barrels valued at $385,026. , 

Fuels.—According to monthly reports of producers the following 
quantities of fuel were consumed at portland-cement plants in the 
United States in 1936 in the production of 112,396,000 barrels of 
finished cement: Coal, 4,772,827 short tons; oil, 2,466,142 barrels; 
and natural gas 36,928,255,000 cubic feet. 

The following table shows detailed data on fuels used in 1934 and 
1935. 


Pit and Quarry, Cement Mills Spend Millions for Improvements as Shipments Soar to Highest Level 
in Five Years: Vol. 29, no. 1, 1936, pp. 63-67. 
Nordberg, B., Cement Plants Add Latest Improvements: Rock Products, vol. 39, no. 10, 1936, pp. 60-65. 
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Portland cement produced in the United States, 1934-35, by kinds of fuel 


Finished cement produced Fuel consumed ! 
nue OU (barrels | Natura! eas 
Number | Barrels of 376 | Percent | Coal (short | "^t 45 al- | (M cutie 
of plants pounds of total tons) lons) E feet i 
1934 
Coal E 101 | * 51,358, 415 66.0| 3,277,021 |............|]............ 
Oll. eet 11 3 6, 592, 766 Sb esce 1, 472, 100 PN 
Natural gas..................... 11 3 6, 068, 031 riv. erc rcd 9, 61%, 64, 
Coal end EE 1 
oal and natural gas !.......... Sm 
Oil and natural gas............. 3 13, 728, 553 17.7 223, 465 390, 489 | 17,712, 355 
Coal, oil, and natural gas. ...... 4 
147 77, 747, 165 100. 0 | * 3, 500, 486 1, 862, 589 27, 330, 92 
1935 ES i 
Coal BEE 103 | ? 50,942, 245 66. 4 ¿IA A 
Oll: A E E 10 35, 380 T4 PP 1, 187, 962 |............ 
Natural gas..................... 13 3 6, 760, 672 3.3] A ater 10, 957, 214 
Goal and caballa O 14 
oal and na gas bol... 
Oil and natural gas... .......... 3 13, 374, 273 17.4 255, 867 193, 501 15, 794. 539 
Coal, oil, and natural gas. ...... 2 


————À | ———X | | —— | ———— dM 


149 76, 741, 570 100.0|73,515,978 | 1,381,463 | 28 751,753 


1 Yigures complies from monthly estimates of producers. 

3 In addition to the coal shown for this group 2 plants in 1934 reported the use of petroleum coke with 
coal. The production figures for this group include the output of 1 plant which used coke-oven gas aloo. 
In 1935,1 plant reported the use of petroleum coke with coal and 1 plant the use of coke-oven gas with cul. 

3 Average consumption of fuel per barrel of cement produced was as follows: 1934—coal, 129.0 pounds, 
al oa Polar natural gas, 1,585 cubic feet. 1935—coal, 128.7 pounds; oil, 0.2007 barrel; natural gas, 

,621 cubic feet. 

d In on to the coal and oil included for this group, 1 plant reported the use of petroleum coke with 
coal and oil. 

5 In addition to the coal and natural gas included for this group 2 plants in 1934 reported the use of petro- 
leum coke with coal and natural gas and 1 plant the use of oil and petroleum coke with coal and natural 
gas; in 1935, 3 plants reported the use of petroleum coke with coal and natural gas. 

* Includes 42,645 short tons of anthracite and 3,457,841 short tons of bituminous coal. 

Includes 59,994 short tons of anthracite and 3,455,994 short tons of bituminous coal. 


Natural gas is an important fuel for portland-cement manufacture 
in certain States. The following table shows the break-down in its 
use by States as far as permissible for 1934 and 1935. 


Natural gas used at portland-cement planis in the United States, 1984-35, by States, 
in thousands of cubic feel ! 


Btate 1934 1935 


TT EE 4, 667, 426 4, 300, S29 
Ne IRE P Hr ENS 4, 513, 105 5,238, 614 
Other States 1..............- EA ee ICE Nn qme Ser IA ny 18, 150, 431 17, 192, 310 


27, 330, 962 26, 151, 753 


1 Compiled from monthly estimates of producers. 
3 1934: Arkansas, California, Colorado, Iowa, Missouri, Nebraska, Oklahoma, and South Dakota; 1935: 
Same States as in 1934, with the addition of Alabama and Louisiana. 


Electric power.—The accompanying table shows the electric energy 
produced &t cement plants and that purchased from power companies 
during 1934 and 1935. Such figures were first compiled in 1930, 
when 52.5 percent of the power was generated at the plants and 47.5 
percent was purchased. The corresponding percentages for 1935, 
52.4 and 47.6, show that conditions vary little from those in 1930. 
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Electrical energy used at portland-cement-producing plants, 1984-35, by processes, in 
ki 


lowatt-hours 
Electrical energy used Average 
electrical 
Finished energy 
Generated at cement | used per 
Process portland-cement Purchased Total produced GEN 
plants produced 
Active| Kilowatt- |Activej Kilowatt- | Kilowatt- | Per- Barrels Kilowatt- 
plants| hours |plants| hours hours cent hours 
1934 - 

e EES 35/382, 008, 670 67/475, 439, 748] 857, 446, 418| 50. 0138, 299, 376 22.4 
DIVA Lese eda 37|659, 040, 924 48,299, 703, 177| 858, 744, 101| 50. 0/39, 445, 384 21.8 
72|941, 047, 594 115/775, 142, 925|1, 716, 190, 519| 100. 0/77, 747, 765 22.1 

Percent of total electrical 
energy used............].......]  54.8/....... 45.2 100.0]. d E AA 

1935 RA XXE Waldo MEME QE [REA 

WY AI 35394, 401, 901 69/499, 156, 621| 893, 558,612] 52. 7/39, 934, 495 22.4 
DIS ebe ads 38/493, 998, 226 49,308, 847, 721| 802,45, 947| 47. 3136, 807, 075 21.8 
73/888, 400, 217 118/808, 004, 342|1, 696, 404, 559; 100. 0,76, 741, 570 22.1 

Percent of total electrical 
energy used............|].......| 524|....... 47.6 100. Of eke eee A 


HIGH-EARLY-STRENGTH PORTLAND CEMENT 


Manufacturing processes have been modified at many plants to 
produce portland cements that will attain high strength in a much 
shorter time than ordinary cements. Large quantities of such cements 
are now sold, particularly for projects in which the time factor is of 
great importance. Shipments in 1935 totaled 2,109,000 barrels 
valued at $4,032,000. The following table shows shipments of such 
cements quarterly in 1936. 


High-early-strength portland cement shipped from mills in the United States in 1936 


Number of y 

: Quantity Estimated 

Period Puer (barrels) | mill value 
First quarter acoso alee oe ccu ee Se ce eee 46 461, 000 $870, 000 
E AM A A ege 51 897, 000 1, 721, 000 
'PhIrd-dUAELOE: NN A A MN: 51 818, 000 1, 577, 000 
Fourth Quarter ao co cul crisi be e inca 61 839, 000 1, 601, 000 
51 3, 015, 000 5, 769, 000 


NATURAL, MASONRY (NATURAL), AND PUZZOLAN CEMENTS 


The term ''masonry cement” is used here to designate certain 
cements made by grinding calcined calcareous rock (as are natural 
cements) and ded largely in mortar for laying brick and stone, 
although other hydraulic cements also are suitable for masonry and 
are being manufactured for this purpose in increasing quantities. 

Puzzolan cements are made of natural or artificial materials capable 
of forming hydraulic cements simply by admixture with lime and with- 
out the use of heat. Slags and various forms of volcanic ash are the 
principal puzzolanic materials. Such cements find special uses be- 

153336—37——74 
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cause of their high resistance to sulphate and alkali waters. The 
following table shows production of natural and puzzolan cements in 
recent years. 


Natural, masonry (natural), and puzzolan cements produced, shipped, and in stock 
. at mills in the United States, 1932-36 


Production Shipments (pena j 
Year 
Active Barrels Barrels Value Barrels 
plants | (376 pounds) | (376 pounds) (376 pounds) 
KEE 15 456, 785 524, 844 $696, 474 150, 144 
MU e e EN 13 466, 632 432, 415 571, 648 182. 056 
A WER 14 671, 588 678, 204 960, 732 175, *65 
PUR S an ace lun EE 13 1, 006, 064 1, 011, 411 1, 437, 542 t 171, 755 
Lu SE 13 1, 725, 810 1, 663,942 | 2,249, 866 233, 643 
! Revised figure. 


TECHNOLOGY 


Improved grinding, better proportioning of raw materials, storage 
of mixed clinker, more attention to what happens inside the kiln 
during firing, clinker cooling, preheating of combustion air, and dust 
collection are all receiving careful attention in the cement industry, 
judging from the record of plant improvements during 1936. In- 
creased flexibility of operations is another goal, and more companies 
are giving thou ht to the production of special cements. 

Definition.— Recognizing the importance of high-early-strength 

ortland cement, Committee C-1 of the American Society for Testing 
aterials has proposed the following definition: 

Portland cement is the product obtained by pulverizing clinker consisting 
essentially of calcium silicates, to which no additions have been made subsequent 
to calcination other than water and/or untreated calcium sulphate except that 
additions not to exceed 1 percent of other materials may be added, provided 
such materials have been shown not to be harmful by tests prescribed and carried 
out by Committee C-1. 

Byproducts.—The Oklahoma Portland Cement Co., Ada, Okla., is 
shipping 10 to 15 tons of solid carbon dioxide a day as a byproduct. 

Kiln insulation.—By investing $3,990 for insulation in its Clinch- 
field (Ga.) plant, the Pennsylvania-Dixie Cement Corporation has 
saved $24,030 in coal costs in 6 years.’ 

Basset process.— The first actual installation of a rotary kiln for 
the simultaneous production of iron and portland cement is at the 
cement plant of the Compania Asland, Moncada, Spain. The raw 
materials are iron ore, limestone, and coke breeze or anthracite. 
The kiln is 45 meters long and 2.8 meters in diameter. After the 
usual reactions are completed in the cement kiln at 1,400° C., corre- 
sponding to the sintering-zone temperature in ordinary portland- 
cement manufacture, the material passes on to the hottest zone where 
it reaches 1,500° C.; this melts the iron, part of which flows out through 
an opening in the shell and part of which is removed subsequently 
by passing the cooled clinker over a magnetic separator. The 
cement so produced meets the Spanish standard specifications for 
portland cement.* 


3 Rock Products, Rotary Kiln Insulation Pays: Vol. 39, no. 8, August 1936, p. 47. 
* Pit and Quarry, Rotary Kiln Produces Both Cement and Iron: Vol. 28, no. 12, June 1936, p. 71. 
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Seasoning.—According to Roller 5 portland cement absorbs water 
vapor from an atmosphere of steam at temperatures above the dew 
point; the rate is rapid during the first few minutes of exposure and 
then declines. For steam-air mixtures the quantity of moisture 
absorbed depends solely on the ratio of absolute temperature of 
exposure to that of the dew point. Progressive absorption up to a 
certain limit retards the set and reduces the proportion of mixing 
water required for normal consistency. When corrections were made 
to allow for the effect of gypsum admixture, cements that had ab- 
sorbed least moisture had the lowest strengths. Cements that had 
absorbed most moisture also had the greatest resistance to the action 
of carbon dioxide at room temperature. The advantages of controlled 
sintering at elevated temperatures are indicated. 

Special cements.—The construction of enormous dams during recent 
years has led to intensive research on the best types of cement for mass 
concrete work. The first major efforts were directed toward a reduc- 
tion in the heat of hydration by development of a “low heat” type. 
This was accomplished by decreasing the cement compounds respon- 
sible for most of the generation of heat, namely, the tricalcium silicate 
and tricalcium aluminate. Such reduction necessitated an increase in 
the percentages of dicalcium silicate and tetracalcium alumino- 
ferrite, which resulted in a much slower development of strength. 
The slow attainment of strength in these low-heat cements is acceler- 
ated somewhat by fine grinding. This type of cement was used in 
the Morris Dam in California and the Boulder Dam on the Colorado 
River. 

Because of the slow gain in strength of low-heat cement a com- 
promise product known as the modified or moderate-heat type was 
developed. It reverted to standard portland cement in its content of 
tricalcium and dicalcium silicates but retained the low percentage of 
tricalclum aluminate used in low-heat cement. This moderate-heat 
type with very fine grinding develops strength at about the same rate 
as standard portland cement, attains higher ultimate strength in mass 
concrete work, and generates 10 percent less heat than standard 
cement, whereas the low-heat type develops 27 percent less heat. 
Moderate-heat cement was used 1n the Norris Dam in Tennessee and 
is being used in the Grand Coulee Dam in Washington. 


FOREIGN TRADE ° 


Imports. —The figures in the two following tables cover imports of 
hydraulic cements of all kinds. The values assigned to imports, sup- 
posed to represent values in the foreign countries from which the 
materials are exported, include the cost of containers. The first 
table shows total imports for a series of years, and the second, imports 
by countries and by districts of entry in 1935 and 1936. 


Hydraulic cement imported for consumption in the United States, 1932-36 


Year Barrels Value Year Barrels Value 
1002. 2 okie do 468, 139 $363, 247 O ee 619, 403 $615, 866 
938 RR Se E 471, 193 400, 153 1030-2 2 noQ ia pus aedis 1, 655, 902 1, 421, 620 
e A EE E 265, 997 264, 416 


5 Poler P: S., Seasoning of Portland Cement at Elevated Temperatures: Ind. Eng. Chem., Vol. 28, 1936, 
pp. 363-369. 

* Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Roman, portland, and other hydraulic cements imported for consumption in the 
United States, 1935-86, by countries and districts 


1938 1936 
Barrels Value Barrels Value 
COUNTRY 

BO Wie A D TER ERR INE 356 025 846, 172 $701, a 
e EE 1, 430 4, 145 2. 325 7.08 
Deniatk. ee 213, 009 , 136 328, 958 317. 226 
erte ENEE , 722 11,215 1,110 2. IR 
Germany A 74, 545 , 258 257, 048 190. 54 
BEA chuc do EE DD DE LE d 21, 261 19, 803 38, 640 35, 047 
EE e A A IS ea a 50A 1, 155 446 (BOL 
AA A IA NEE 44, 107 28. 004 
WNOP WAY aos cance Se EE d cce dL nA 20, 125 14, 434 31, 002 21.74^ 
Poland and Danzig........................-..-... lll. 9, 271 7,610 45,913 39, 796 
U.B.B.R.(Hi5s5B)......- 22 2 c0 se fx eet ewes 30, 212 16, 560 |. ccce AA 

United Kingdom... suos coe ad dd ee 2, 527 9, 675 14, 544 MA 1 
Y UZROSIA VIR: su ee oec DOO DD pepe echt etu e et 100 1 43, 496 35, 7 
617, 022 609, 076 | 1,653, 761 1, 405, 5% 

MM € E R ith 
DISTRICT 

Lë eiert ur EE EN E 7, 580 6,732 
o A bueno ea EE 14 51 62 Keng 
Wl E EE EE E PA A d 
A e 799 111, 070 351, 266 310, EH 

ES AA salue A A DL ER ACC. 1,175 964 100 « 
E uuo. eonóncise A TA 800 597 70, 362 52.3 
RER EE 20, 859 19, 299 35, 236 "P 
LOS EE 402 504 404 470 
Maine and New Hampshire............................ 792 2, 561 3, 149 7.083 
Mnaryland........ PME ETE t SPP E 300 244 12, 004 10, 252 
O AAA A A 88,152 85, 170 181, 713 131. 8: 
Mob. star ds ll aaa 8, 240 7,776 19, 6 16. o7 
New Orlenns.--:x2.:.2-9 2c xwv EE et cee ene HOC bee ], 171 064 3, A SÉ, 
de el, OF EEN 230, 446 233, 209 571, 141 527,191 
North COTO DO cc eer ee 2, 190 3, 243 9, 179 11. 244 
O A aa a aE Sa 16, R96 12, 990 11, 397 T. -2 
SE EE 4, 180 3,7 721 Kl fan 
Puerto RICO: o nó 127, 104 104, 222 245, 913 184. a 
AT AAA A GE tcd esu Ese 6, 620 4, OSS 
BANG 2. 322 uro cies O DU A eue uc ces 2, 100 ). 789 
Bt. E EE 620 1, 523 558 1, 449 
San AN LON EE EEN 6, 486 5, 850 9, 669 10, AS 
Ban FrTANCISCO: 2250 55c sel ee er coo Ge 1, 273 1, 628 1,810 La 
Bout o AAA DEEN AA 34, 305 KH 
ENT EE 10 17 4 
Virgin Islands... ten ozone da e Dt 5,415 9, 522 2, 487 4,130 
MEET 500 A ERE 
AC A oe EUER ED WRS 4, 905 3, 250 21, 329 14, 965 


1, 653, 761 1, 408, 527 


The following table shows imports of white, nonstaining portland 
cement in 1936, by countries. 


White, nonstaining portland cement imported for consumption in the United States 
in 1936, by countries 


Country Barrels Value Country Barrels Value 
Helene veces: 1, 617 $4,941 || Germany....................- 295 $1, 03 
AM sexe nesi 10 10 || United Kingdom............. 1, 147 4, 701 
Denmark.....2c.2c-x 2 cu 25 134 MMM. 

A oleae cee 2, 047 5, 244 5, 141 16, 093 


Exports.—Although the United States is the major cement-produc- 
ing country of the world, its export trade is small. The following 
table shows exports for a series of years and their relation to tota 
shipments. Exports in 1936 were less than one-third of 1 percent of 
the total quantity shipped from domestic plants. 


Hydraulic cement exported from the United States, 1932-86 

percent ot 

total ship- 

Year Value ments from 

mills 

e AA PM UR $802, 205 0.5 
e GE 1, 487, 707 1.1 
1034 EE 1, 333, 2 a | 
AAA A REINO CEDENS 1, 01: .6 
1930... 5 cosLI RC RR UA A ON ; .3 


The following table shows exports by country of destination in 
1935 and 1936. 


Hydraulic cement exported from the United States, 1935-36, by countries 
1936 


Country 
Barrels Value 


—————  ———— 4d I——————— Y — 


North America: 


AS soci went ooo eee 222 $910 
CABDBBdB. cae et a we eo outa ES 9, 591 47, 478 
Central America: 
British Honduras. .......-...-...-...-.-..---.- 1, 005 1, 478 
Cösta AAA rc duae 154 908 
quateimnalü.... old ce adc eO des L 452 3, 205 
Ss A LL 17, 836 28, 154 
Bebe A A ], 702 4, 011 
Pals. cesse cer dece deco E en uut aeq 104, 378 106, 409 
SENASA: To KO el nce e cive EE 3, 187 
E EE 32, 237 15, 909 
Newfoundland and Labrador 3, 131 , 060 
West Indies: 
British: 
TN EE 81 T 
Trinidad and Tobago 337 1, 976 
Other British... coo cocoa cdo atada 2, 222 5, 830 
1 EE AR AO 9, 310 39, 994 
Dominican Republic........................... ; 1, 724 3, 685 
o o: gec c EE teri 274 337 
SET SEENEN EES 162 635 
Netberland. LL LLLLr.. 591 2, 120 
187, 077 392, 659 
South America: 
AipeontiNâ ose Ee cl oe eee eke ce eet 26, 532 108, 341 
HOlVil ol Lana a Se a Ee 650 457 2, 251 
Brazil. ccs neue sica cm sides AN : 16, 134 63, 086 
Chai e. e cec e em ta esu einn aes Mae RP. 2. 934 14, 512 
Colombia EE 36: 9,915 29, 599 
Ecuador a a A RE a t ; 1, 428 5, 559 
Guiana: French................... 2. cc e LLL lesse 495 1, 065 
EL A O A eu EE 139 704 
Peru CA ANA AAN AN 2, 017 9, 136 
SLOTA DINES 0 A A A — c MEER —— — MU EEN, A 
LEE EH A p ep e see Am LL E 5 3, 776 15, 127 
e TT EE 60, 854 141, 409 
124, 081 392. 372 
Europe: 
Azores and Madeira Islands 
Helgiul EE REECH 
Rut E A A EAS DEE 
e A ee, A, AA 
E A A E MEE PEA: NOMEN 
Irish Free State_.....-...--..---- 222 eee ee 
Netherlands.................-...- LL ll 2-2 eee 
ENEE, co Sa a Ma Ee 
Portügál eege e dE 
ET DEE, DE 
e EE AAA, GEET 
EE 
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Hydraulic cement exported fram the United States, 1935-86, by countries— Continued 


1935 1936 
Country 
Barrels Value Barrels Value 
Asia: 
o AAA A ya od aes em EE 666 $2, 651 1, 298 $4. 451 
British Malaya. cles cll. 408 1, 909 ag a4 
Lë kt s o i oa IA A 122 60600 251 2. t 
Hong Kong: ina a ME 154 850 60 138 
Indis; British feeb rr A e ERAS 2, 343 12, 473 1, 794 9, rit 
TADA o o dl e 107 459 4 KI 
Netherland India, 68 232 10 4 
Palestine ce A A A deer e m 5, 734 30, 567 1, 292 7, 141 
Philippine Islands. ................... LL LLL ls. 86 447 927 4, Gi 
Other kel dee AE EE Se 480 2, 123 3,371 14, sa 
10, 168 52, 421 9, 069 ! 44,037 
ZE EE LEE 
Afríca: 
ENER EE Ee ce 22 T25 E —— cacao 
Union of South Africa. 2 cL lc ele 478 2, 533 869 4. 465 
Portuguese: 
Aiozambioue 2.22 LLL ll llll s 20 190 EE atre. eR 
520 2,778 869 4. 456 
ee Va EA, 
Oceania: 
British: 
NA AN A O ON 891 3,735 1, 777 T. 20 
New Zealand oo. cunc. eledclirzmlesewe esos 828 1, 864 344 14 
A eos arie cie eq d 422 921 975 1.513 


2, 141 6, 520 3, 096 | 10. ANM 
416,099 | 1,012,942 | 334, 673 | S86, 380 


Shipments of cement to outlying territories of the United States, 
shown in the following table, may be of interest to producers. 


Domestic hydraulic cement shipped to noncontiguous territories of the United States, 


36-36 
1935 1935 

Barrels Value Barrels Value 

AAS Rie es tobe nodus re eg wet leg a Ee ebay Sa CER 25, 174 71, 285 24, 055 $5, 
American Samoa. ..... Llc c lc ll. ce ecce ecce en nee ee ee 159 427 12 30 
DE: 1 A RN II A PAM, O 3 3 
Hawaii. i-e nuuc vue mE RETI Iq. de Si 238, 241 471, 999 152, 8A4 358, Ga 
Puerto Ree EE 253, 609 343, 516 21, 334 38, X4 
Virgin Islands.. EE 4,652 7, 243 50 IR 
Wako Islander sects ka ra ae eer 200 378 683 1,764 


522, 035 | 900, 848 199, 933 467,502 


WORLD PRODUCTION 


The following table, copied from the Statistical Year Book of the 
League of Nations, 1935-36,’ gives data on the cement output of the 
world from 1931 to 1935. The figures are in thousands of metric 
tons (1 metric ton equals 2,204.6 pounds). 

For 1934, the latest year for which reasonably complete data are 
available, the principal cement-producing countries were, in order of 
importance: United States, Germany, United Kingdom, Japan. 
France, Italy, and U. S. S. R. (Russia). In that year the United 
dig produced about 23 percent of the estimated output of the 
world. 


? League of Nations, Statistiaal Year Book, 1935-36: Geneva, 1986, p. 129. 


World production of cement, 1981—35. in thousands of metric lons ! 


Country 1931 1932 1933 1934 1935 ! 
North America: 
te EE 1, 619 737 383 
United. States cacti oc Eelere eebe 21, 604 13, 166 10, 905 13, 363 13, 170 
Total North America..............-.....-..... 23, 223 13, 903 11, 288 13, 916 13, 724 
ZE 
South America: 
ATREA TD is eS 538 501 514 507 (3) 
(EE, 167 149 222 324 x 
Chllacc ic. EE 102 112 139 203 
Pero uallel2l lice de Mar EE 28 21 27 46 (8) 
Urügüuay AA A aces AAA $157 $ 136 (3) (3) 
Total South America 8... . 002-2- 0000nmeM 833 783 902 ], 140 Q) 
HS ee 
Europe (excluding U. S. 8. R. (Russia)) 

EAA A T: PEE A EEE ee 500 350 315 370 
E WEE 2, 465 2, 100 1, 950 1, 900 2, 200 
BER EE e 104 139 121 130 124 
Czechoslovakia 452... e ecaceccccuaqem nm nmm dréi ge ee 1, 200 1, 081 850 3) (3) 
RI en Er GE 509 415 554 770 i) 
BEStODIB wis Sr ceeer seo ies eee Ai pam a 4) 30 30 34 3 
Finland: ilios odds ade as 162 154 163 241 (8) 
aie oc ate real oe nh tei ae 4, 908 5, 028 4, 653 4, 003 (1) 
COP NY a Lo ec cius cour ia rp eI E ERE Edd 3, 711 2. 795 3, 464 5, 989 (3) 

DOOR os eee ets 9-0 eed cea c ius See E st 126 93 111 155 4) 

Lë dE 195 196 200 248 a 
Hungary AA Deere Rd eu ROS dE 296 197 181 (3 
Italy genee Ee Ee 8, 077 3, 177 3, 535 4,018 (3 
ACV A A T E 71 50 52 70 72 
Netherlands. no 200 254 360 394 360 
NO WAV da 220 235 222 249 2^0 
o A dene ehe esL 546 354 411 721 801 
E EA 95 121 164 185 214 
Rumsaniga..--. c. et desde 196 213 314 361 
A II A 1, 630 1, 425 1, 407 1, 362 (3) 
O EE 518 484 : (3) 
Turks calas 106 108 118 169 (3) 
United Kingdom..........- o 2 cc ce o Rr RIS 5, 986 4, 320 4, 470 5, 280 (y 
Yugoslavia a aa 893 665 650 882 785 
d Europe (excluding U. 8. S. R. (Russia))?.| 28, 600 24, 800 25, 300 30, 300 (3) 
U. 8. 8. R. (Russia). eee 3, 336 3, 481 2, 749 2,559 4, 470 
Asia e U. S. 8. R. (Russia)): 
hina EE A S i ii neve 235 192 270 229 (3) 
PUE Indochin8.............- - e l ze mime 152 171 113 115 107 
Indis, British.. cnica dia 588 502 623 740 870 
JAAN eelere 3, 615 3, 731 4, 784 5, 125 5, 565 
Netherland India................................ 130 80 74 113 140 
A A 84 100 135 143 187 
Philippine Island&,.......- ecco lo eene erre 95 114 95 (2) (3) 
SIAM A A M ee E tests 58 52 44 51 40 
Syria and Lebanon.........................-.... 3 10 44 58 7 101 
Total Asia (excluding U. 8. S. R. (Russia))?... 4,97 5, 080 6, 200 6, 700 7, 350 
Africa: 
A A Ee 17 88 (3) (3) (3) 
Belgian Congo................... .- eee eee ll. 45 16 11 10 |. o es 

PA o MEN A E E 245 243 250) 297 379 
EA A A E lessee enue 5 13 4 
Morocco (CEFrenpch). en enee 150 220 201 184 180 
Moz&auiblque. Zeg eier See, 24 25 21 12 (3) 

A DT ai WEE eee ded etateu ties 3 39 34 40 

Total Africa...........--- Lr cce E 641 595 2 620 ? 640 (2) 

Kees e eg ZE A 
Oce 
date, Zuele 306 25) 326 417 (3) 
de 154 149 174 183 (3) 
Total Oceania 3..................... ee 650 400 500 600 (3) 
A ee ee ee Ke Ee 
Total production 3....................... lle. ll... 62, 050 49, 040 47, 600 56, 900 (3) 


1 The table covers, as far as possible, the total of natural and artificial cements, portland or other, com- 
piled frorn national official statistics. 

3 Estimated. 

3 Data not yet available. 

4 Not included in the totals. 

3 12 months ending June 30. 

6 Works affiliated with the German Cement Association. 

? Total includes estmate for other countries not mentioned. 

® Total shipments from “Customs ports” in China, excluding Manchuria. 

* Includes Korea, Formosa, and Kwantung. 
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The stone industries experienced decided improvement in 1936. 
Dimension-stone sales gained 27 percent in quantity and 43 percent in 
value over 1935, while crushed-stone sales gained 48 percent in both 
quantity and value. The industry had reached such a low level of 
activity in 1935 that even with these large gains the sales value in 
1936 was still only 64 percent of that attained in 1929. 

Stone producers depend for their prosperity to an unusual degree 
on the volume of building and highway construction; therefore, they 
suffered greatly since 1929, during which period building activity 
has been sluggish. All branches of the industry shared in the recession, 
but some have recovered more rapidly than others. 

The decline in the building-stone industry was sharper and more 
persistent than for most building materials. An increase in the value 
of construction contracts awarded, from a low of 25 percent of the 
1923-25 average in 1933 to 37 percent in 1935 and 55 percent in 1936, 
has not brought about & corresponding recovery in the use of stone. 
Building-stone sales, in fact, declined moderately in quantity and very 
greatly in value from 1933 to 1935, but gained substantially in 1936. 
The delay in recovery may be SE at least in part, to an en- 
deavor to keep building costs low, with consequent use of lower priced 
building materials at the expense of stone. Furthermore, Govern- 
ment building of large stone structures has declined, so that any gain 
in construction was chiefly in the field of residential building, in which 
ong small quantities of stone are employed. 

rushed-stone sales recovered somewhat in 1934 and dropped again 
in 1935, but advanced to a higher level in 1936. The most substantial 
gains since 1933 have been made by Government agencies (noncom- 
mercial production). Therefore, the stone-producing industries have 
not experienced as great a recovery as the figures for total production 
would indicate. 

The tables in this report give the quantities sold or used by pro- 
ducers and the values f. o. b. quarries and mills insofar as these figures 


3 Data for 1936 are preliminary; detailed statistics with final revisions will be released later. 
1165 
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are obtainable. Stone quarried and used by the producer is considered 
as sold and is included in the statistics on sales. The figures, however, 
do not include stone made into abrasives (such as grindstones) or 
that used in the manufacture of lime and cement. ‘These amounts 
are reported in terms of finished products in the Abrasive Materials, 
Lime, and Cement chapters of this volume. The following table 
shows production of stone by kinds for the past 5 years. 


Stone sold or used by producers in the United States, 1932-86, by kinds 
{Quantities approximate] 


Basalt and related Marble 


rocks (trap rock) Limestone 


Granite 


Short tons Value Short tons Value  |Shorttons| Value Short tons Value 


— — | —M— | ———OO MM |—————— | ——————— |———— | —— | | ———————— 


1932...| 5,118,550 [$15, 978,363 | 9,328,580 | $8,879, 702 | 342,830 | $7, 532, 309 | 46,913,520 | $48, 015,74 
1933...| 4,422,250 | 11,327,371 | 7,394, 200 | 6,596,248 | 224,670 | 6,399,004 | 45,922, 280 | 44, 449, 311 
1934...| 6,791,850 | 14,889,155 | 11,642,830 | 11, 269, R53 | 177,280 | 3,370,917 | 57,501,510 | 53. Tan, 948 
1935...| 6,013,990 | 13,507,165 | 9,671,950 | 9,315,040 | 132, 450 | 3,415,861 | 57,492,760 | 56,665. 755 
1936 1_.| 13, 878,000 | 20, 000, 000 | 11, 240, 000 | 10, 350, 000 | 162,000 | 5,678,000 | 83,048, 000 | 75, 625, 000 


Sandstone Other stone ! 'Total 
Year AA  _ z——— 
Short tons Value Short tons Valuo Short tons Value 
Le VE 2, 973,040 | $4,081,804 | 5,967,790 | $4,575,682 | 70, 614,310 | $590,063, ag 
UK MTS 2, 799, 920 4, 145, 329 9. 458, 800 7, 978, 345 | 70, 222, 210 SL 945, Ade 
II KE EE 3, 605, 420 4,714, 284 | 12, 344, 040 | 10, 944,881 | 92, 063, 830 Ga, 979, GE 
1035 rates decas eis uet re 3, 009, 790 4, 568, 093 6, 838, 110 6, 349, 573 | 83, 159, 050 S7, VM, 97 
1930 5.220 coss a o m so is 6,173,000 | 9,278,000 | 7,932,000 | 8,345, 000 |122, 433,000 | 129, 275, UE 


VIRIS ties cence conglomerate, argillite, various light-colored volcanic rocks, serpentine not used 
as marble, soapstone sold as dimension stone, and such other stone as cannot properly be classed in any 
main group. l 

The following table of production by uses indicates a substantial 
gain in all branches of the dimension-stone industries in 1936, except 
that for paving blocks, which fell about 27 percent in quantity below 
the level of 1935. Sales of crushed and broken stone show large gains. 
Sales of riprap more than doubled, principally because of the demand 
for such stone in the construction of large dams in the far West. 
Furnace- and refractory-stone sales advanced in consonance with the 
great activity in steel plants. 


Stone sold or used by producers in the United States, 1935-36, by uses 


1935 | 1936 1 
Use ee ee oe a 
Quantity Value Quantity Value 
Dimension stone: 

Building otong ll... cubic feet..| 10,548, 740 | $6, 755, 445 | 13, 782, G00 | $11, 929, anc 
Approximate equivalent in short tons......... 830, 430 |............| 1,056, 00 ' |... 
Monumental stone.............. LLL... cubic feet.. 2,169,030 | 6,561,231 2, 647, 000 7, 643, a 

Approximate equivalent in short tons.......... 179, 380 EE 220, 00 ee Senses 
Paving bhlocks LL. LL l.l... number..| 8,400,940 792,502 | 5.162. 000 614, (00 
Approximate equivalent in short tons.......... 15540 AAA 65, 000 A ees 
A EE cubic feet.. 858. 640 793,645 | 1,153 000 1. 173, 00 
Approximate equiv alent in short tons. ......... 69, 340 |............ 93, 000 |..........-- 
A eaten cee cubic feet... 315, 700 238, 933 425. 1:00 S43, Qe 
Approximate equivalent in short tons.......... 24. 340 |............ 42.000 E cocina 
Hubble. EE short tons.. 279, 100 375, 327 364, 000 503, (de 
Tn dimension stone (quantities approxi- 
mate, in short tons) e lll... 1, 460, 900 | 15,517,083 | 1,860,000 | 22 207, (€ 
== HH a »  I ______- A ILL 


! Subject to revision. 
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Stone sold or used by producers in the United States, 1935—36, by uses—Continued 


1935 1936 ! 
Use 
Quantity Value Quantity Value 


—— área. | aaa —— | ra ———MMÀ— | M Ó— ÓÀM — 


Crushed and broken stone: 


ItIDEAD n otto Oe ee short tons..| 4,919,110 | $4, 491, 514 | 10,900,000 | $7, 552, 000 
Crushed stonge... do....| 54, 754, 520 | 48, 899, 982 | 79, 200, 000 | 73, 862, 000 
Furnace flux (limestone)..................... do....| 12,191,660 | 7, 902. 717 | 17, 630.000 | 11,675, 000 
Refractory stone 3....... 1L... c cii lll Lol ll. do.... 566,320 | 1.130, 232 | 1,316, 600 1, 820, 000 
Agriculture (limestone). `... do....| 2,140,370 | 2,656,728 | 3,411,000 3, 840, 000 


Manufacturing industries (limestone and marble) 


short tons..| 5,835, 200 5, 251, 820 
Other uses?. eee. do....| 990,880 | 1,971, 421 \ 8,016,000 | 8,320,000 
Total crushed and broken stone........d0....| 81,698, 150 | 72, 307, 414 1120, 573, 000 | 107,069, 000 
EE EE SS 
Grand total (quantities approximate, in 
Short CODS) EE 83, 159, 050 | 87, 824, 497 122, 433, 000 | 129, 276, 000 


1 Subject to revision. 

! Ganister, sandstone, mica schist, soapstone. and dolomite. 

3 1935: Includes 159,110 short tons of roofing granules valued at $775,241. There were also produced 166,520 
tons of slate granules valued at $1,112,051 used for roofing and included in the chapter on Slate in Minerals 


Yearbook, 1936. 1936: Segregation of stone granules not yet available; slate granules amounted to 202,730 
tons valued at $1,372,095. 


The following table shows production of all kinds of stone by States. 
In number of operators, Pennsylvania was first and Missouri second; 
in quantity produced, Pennsylvania was first and Michigan second; 
and in value of output, Pennsylvania led and New York was second. 


Stone sold or used by producers in the United States in 1935, by States 


pum Short tons roga Short tons 
State active (approxi- Value Stato ti (approxi- Value 
mate) active | ` mate) 
plants plants 

Alabama.......... 21 639, 700 $764, 027 || Nevadn............ 36 1, 093, 240 $491, 050 
AOS KB iio 2 (1) (1) New Hampshire... 22 33, 050 185, 016 
ArizOna............ 17 192, 390 182, 638 || New Jersey........ 36 |? 1, 242, 000 | ? 1, 516, 372 
Arkansa8s.......... 11 335, 360 351,531 || New Mexico....... 310 |? 1, 171, 800 1 890, 490 
California.......... 183 | 4,178,350 | 4,169,031 || New York......... 198 | 17,732, 550 | 3 7, 420, 225 
Colorado........... 33 |? 1,021, 260 ? 910, 141 North Carolina.... 95 1, 123, 240 1, 536, 192 
Connecticut....... 34 |? 1, 459, 220 131,562, 585 || North Dakota. ..-- 1 i (1) 
Delaware.......... 2 (1) () ON AAA 176 | ? 6, 234, 840 | 1 5, 748, 158 
District of Colum- Oklahoma. .......- 37 731, 690 652, 366 

Dido iras 1 (1) (1) Oregon...........- 61 1, 204, 320 1, 017, 698 
Florida. ........... 35 | 2 1, 216, 390 | ? 1,021, 497 || Pennsylvania...... 312| 8,570,050 | 8, $95, 606 
Georgia............ 34 ], 198, 610 2, 650, 556 Puerto Rico. .....- 311 97, 950 110, 216 
Hawaii............ 11 2 191,390 2 311,870 || Rhode Island...... 10 2 158, 480 3 424, 314 
]daho.............. 40 2 686, 480 2 631,050 || South Carolina.... 18 444, 150 874, 180 
lllinois............. 122 | 2 4, 405, 750 11 3, 230, 188 || South Dakota..... 31 229, 420 585, 434 
Indiana............ 108 | ? 1, 826, 830 | 2 3, 024, 414 || Tennessee. ........ 87 |? 3, 063, 630 | 13, 083, 512 
POWER: oe rrr 145 1, 840, 080 1, 645, 937 "TOK 0S. e 22 75 |? 1, 247, 970 |? 1, 403, 754 
Kansas............ 132 | ? 1,852, 170 | 2 1, 533, 763 (01 s onu 15 215, 230 169, 565 
Kentucky........- 93 | 21,956, 810 | 2 1, 709, 330 || Vermont........... 36 2 158, 590 | 33, 189, 170 
Louisiana.......... 2 ( i Virginia.. ......---- 108 | 2 2, 901, 630 | 1 3, 274, 789 
Maine............. 32 3 151, 660 1 968, 675 || Washington......- 121 3, 068, 360 | 2,714, 282 
Maryland......... 36 1 623, 170 ? R29. 915 West Virginia...... 89 1, 897, 670 1,745, 035 
Massachusetts..... 56 | 21,818, 740 | 33, 204, 858 || Wisconsin......... 160 |? 2, 495, 400 | 1 3, 117, 196 
Michigan.........- 25 | 28, 230, 930 | ? 4,315, 462 || Wyoming......... 13 265, 140 281, 718 
Minnesota......... 77 529, 670 1, 123, 061 || Undistributed.....|......- 730, 040 873, 701 
Mississippi........ 1 l 1) —— I————— 
Missouri........... 236 | 2,263,350 | 2, 605, 352 3, 292 | 83,159, 050 | 87, 824, 497 
Montana.......... 30 2 193, 430 2 190, 382 
Nebraska.......... 15 203, 210 294, 805 


1 Included under “Undistributed”. 

2 To avoid disclosing contidential information, certain State totals are slightly incomplete, the figures not 
included being combined under *'Undistributed"'. 

3 Includes various portable plants operated noncommercially but combined as one plant. 
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The years 1934 and 1935 were about the worst in the history of the 
dimension-stone industries, but definite improvement took place in 
1936. The recovery was shared by all the major varieties of stone. 
Total sales exceeded 2,000,000 tons valued at about $26,000,000 com- 
pared with about 1,560,000 tons valued at nearly $18,000,000 in 1933. 

The principal kinds of dimension stone are granite, marble, lime 
stone, sandstone, basalt, and slate. Although the slate industry is 
reviewed in a separate chapter, slate statistics are included in the table 
of salient statistics in this chapter to show total sales of dimension 
stone. 

Dimension-stone producers may be divided into three main groups 
on the basis of plant operation; the first group inc!udes operators who 
quarry stone and sell it as rough blocks or slabs; the second group 
quarries and manufactures stone into finished products; and the third 
buys sawed or rough stock and manufactures products but does not 
operate quarries. 

The Bureau of Mines statistical canvass covers the first and second 
groups, but as the third group includes manufacturers rather than 
producers it is canvassed by the Bureau of the Census. Bureau of 
Mines statistics are compiled from reports of tonnages and values of 
original sales; it is evident, therefore, that they include some material 
sold as rough blocks and some sold as finished products. 

The following table of salient statistics includes final figures for 
sales of dimension stone in 1935, preliminary figures for 1936, and the 
percentage of change from 1935 for each kind of stone by principal 
products. 
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Dimension stone sold or used by producers in the United States, 1935-36, by kinds 


and uses 
1936 ! 
Kind and use 1935 e ; 
ercen 
Total of change 
Granite: 
Building stone: 
Rough construction............. Llc ll ll lll... short tons.. 166, 010 100, 000 EK 
ECH TE EE $317, 717 $225, 00 —2A 9 
Average per tun. $1.91 $2. 26 +11 3 
Cut stone, slabs, and mill blocks. ............. cubic feet.. 500, 080 753, 000 SE 
GEIER gebiet eeh KEE SP ROT ee ola $1,278,042 | $1,531,000 +413 
Average per cubic foot... $2. 56 $2.43 -$1 
Monumental etone 2... ll lll ee eee cubic feet. . 1, 865, 660 2, 205, 000 TM 
EE E ondes dva pe E EE $5,039. 550 | $5, 965, 000 +184 
Average per cubic foot... 2. 70 $2.60 E 
Rübblë 2 sees eda A short tons.. 50, 280 65. 000 +N 3 
M BINDS a e ue e EE Ae di EE $55, 984 $78, 00 —3e 3 
Paving bocka lll lc ll Lc lcs ess sss rz number.. 8, 111, 660 5, 810, 000 -A4 
RU T IM ee CER E ET $769. 383 $590, 000 ERAN 
CUOPDING EEGENEN cubic feet. . 590, 280 820, 000 M 
A dH A $534, 921 $850, 000 +5. $ 
Total: 
Quantity... ilc approximate short tons.. 536, 000 546, 000 +19 
VW AIG EE EE Ee $7. 695, 597 $9, 540, 000 +14 3 
SE ECH 
Basalt and related rocks (trap rock): 
Building stonge... short tons.. 3, 930 13, 000 4-036 8 
cS: UT ERROR MINE IN RIA A A $4, 232 $32. 000 WS 
Average per ton......... Lc cc l.l cc eee $1. 05 
EE EE short tons.. 26, 620 
Ve EE dk nete Li AREE $15, 571 
Total 
QUADY EEN short tons.. 30, 550 
O HON RC $19, 503 
Marble: 
Building stone (cut stone, slabs, and mill blocks)... cubic feet.. 368, 450 
AAA A A IA ate we $1, 706, 270 
Average per cubic foot... $4. 63 
Monumentalstone 2 c c ll Lll. lellr cubic feet. . 300, 370 : 
nu A we a ee cece eee cee TAN $1, 521, 681 $1, 678, 000 +13 
Average per cubic foot. ......... l.c LLL c Ll e lll... $5. 07 $4.17 —iL*9 
Total: 
Quantity .............. approximate short tons.. 56, 710 97, 000 + +710 
ASSEY ET AAA E A E ae $3, 227, 951 $5, 4^5, (NA +a | 
Kees, See Ee SSS SS SS 
Limestone: 
Building stone: 
Rough construction.......... MINORIS REED RAI short tons.. 293, 050 300, 00:0 +24 
LE LLL A EC e A DRE aes O ARTO: $310, S78 $350, U00 +1 > 
Average per ton. `. ao d $1. 06 $1. 17 1.4 
Cut stone, slabs, and mill blocks................ cubic feet.. 3, 243, 520 5, 550, 000 +7) 3 
Leni A A A MO ees $2, 389.569 | $4,350. 000) KAS 
Average per cubic foot... 30. 74 $0. 7S Kb 
AA eeraa n Esee iae eieae short tons. . 185, 700 250, 000 | -H f 
WRUNG EE EE $276, 560 $375, 086 4X 
Lët so eee puo ERU Eh Lecce Ss RIEN cubic feet. . 93, 700 100, OU) -n7 
Value nise EE $44, 229 $35, 060 +24 
Total: 
Quantity Lan CERE approximate short tons.. 722, 840 998, 000 +N 
bI ME M $3,021,545 | $5, 1:0, 000 EZE 
Bandstone: 
Building stone: 
Rough construction... short tons.. 20. 930 37, 000 EMA 
Le A EE $02, 501 $140, 000 +1240 
Average per ton..... . .. EE $2. u9 S3. 75 -X4 
Cut stone, slabs, and mill blocks. ............... cubic feet.. 345, 400 470, 000 —M 9 
QUI CEPERUNT OPERARE $426, 547 $710, GOD | -0 5 
Average value per cubic foot... ooo. $1. 22 $1.51 €t 
RUD DIO EE stort tons . 13, 710 20, 000 +4 y 
A A cie ue p A $24, 206 $3; 000 , “y 
Paving Dlock$....-.— uo a Se DE Ee Sle caw uan number. 250, 280 352. 000 , bt H 
O e A la as pit - $23, 119 $24, VOU ! tid 


See footnotes at end of table. 
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Dimension stone sold or used by producers in the United States, 1935—36, by kinds 
and uses— Continued 


1936 ! 
Kind and use 1935 = 
ercent 
Total of change 
Sandstone—Continued 
CUFPDIUg EE etuer e a E ae! cubic feet.. 259, 360 833, 000 --28.4 
E GEES $258, 724 $323, 000 +24.8 
l WË EE cubic feet.. 222, 000 325, 000 +46. 4 
Lenk EE EE $194, 704 $288, 000 -+47.9 
Total: 
Quantity.................- approximate short tons.. 100, 840 146, 000 +44.8 
VA Mn eeu e teeta $989, 801 $1, 522, 000 +53. 8 
Miscellaneous stone: ! 
Building stone. ...........: LL c c LL c sc Ls sc eae cubic feet.. 133, 910 360, 000 +168. 8 
NRO onic te REISEN ODDS RCRUM REUS $259, 359 $510, 000 +96. 6 
verage per cubic foot............-.--.-.-.-.----.------ $1.94 $1. 12 —26.8 
inp wee rv AM MDC short tons.. 2, 700 4, 000 +48. 1 
e A EE $2. 997 $5, 000 +66. 8 
Total: 
QUAN. approximate short tons.. 13, 960 35, 000 +150. 7 
NO E gh e deeg $262, 356 $515, 000 +96. 3 
SUMMARY 
Dimension stone, exclusive of slate, by uses: 
Building stone: 
Rough construction_..................-.-----.-- short tons.. 483, 920 450, 000 —7.0 
A E A E Du tole hat ne aie ded $695, 328 $748, 000 +7.6 
Cut stone, slabs, and mill blocks................. cubic feet. . 4, 594, 660 7,947, 000 4-73.0 
ENT T SPRECHEN REO RN $6, 060, 117 | $11, 181, 000 -F84. 5 
Monumental Stone... ono... a cubic feet..| 2,169, 030 2, 647, 000 +22.0 
KE EE EE $6,561,231 | $7, 643, 000 +16. 5 
Paving A WEE number.., 8,400,940 6, 162, 000 — 26.7 
Kee flee A eee sans De 792, 502 $614, 000 — 22.5 
CUT dE ELEME cubic feet.. 858, 640 1, 153, 000 +34.3 
Value......... EE EEN $793, 645 | $1,173, 000 +47.8 
Flagging. EE cubic feet.. 315, 700 425, 000 +34. 6 
Valde. oe ensure es cune aves enm. EE $235, 933 $343, 000 +43.6 
j 52.0110 0. [| MER A ee aa short tons.. 279, 100 364, 000 +30. 4 
Valu eut i Sock A EES $375, 327 $505, 000 +34. 5 
Total: 
GUARD e IN approximate short tons.. 1, 460, 900 1, 860, 000 +27.3 
BGs eee cea cedex du Dir tet e ated E ai eer $15, 517, 083 | $22, 207, 000 +43.1 
LALLA —E—E— 
Slate as dimension stone ?.................. approximate short tons.. 4 103, 690 162, 750 +57.0 
A: 7 1) AA PR qr CS E T T 4 $2, 341, 170 $3, 838, 428 +64.0 
te 
Grand total: 
A Y edo eet eg ce approximate short tons... 1, 564, 590 2, 022, 750 +29. 3 
à RiGee IA AAN AA $17, 858, 253 | $26, 045, 428 -+45.8 


! Subject to revision. 

? Includes soapstone, mica schist, volcanic rocks, argillite, and other varieties that cannot properly be 
classed in any main group. 

3 Details of production, by uses, are given in the chapter on Slate In Minerals Yearbook, 1937. 

* Revised figures. 


Granite.—The granite industry gained in all branches except in 
paving-block manufacture. Building stone increased greatly in value 
although the quantity sold was much smaller. This was because sales 
of rough construction stone were reduced while sales of the higher- 
priced cut stone increased 50 percent. Demand for monumental 
stone and curbing increased encouragingly. 

Sales of crushed and broken stone are included in this table and 
in corresponding tables for other kinds of stone, but these classes are 
de later in this chapter. 
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Granite sold or used by producers in the United States, 1935-36, by uses 


1935 1936 1 
Use 
Quantity Value Quantity Value 

Building stone (rough and dressed)......... cubic feet..| 2,509,000 | $1,595, 759 | 1,953,000 | $2. 057,0% 
Approximate equivalent in short tons.............. 207,340 |............ 162,000 |............ 
Monumental stone. ...............-.......- cubic feet. .| 1,868,680 | 5,039,550 | 2,295,000 5, 965, 000 
Approximate equivalent in short tons.............. 153, 830 | voces ose. 190,000 |............ 
al AAA number of blocks..| 8, 111, 660 769,383 | 5,810,000 590, 100 
Approximate equivalent in short Long... 75,070 1: oes 61,0001. see 
CUTDING EE cubic feet.. 599, 280 534, 921 820, 000 851, O08 
Approximate equivalent in short tons......--......- 49, 480 |............ 68,000 |........... 
A A cicada cuosel suse short tons.. 50, 280 55, 984 65, 000 T8, n 
ee WEE do. 802, 340 685,950 [16,720,000 | 23 5x 
Crushed stonge... do....| 4,653,970 | 4,767,887 | 6,570,000 6, «v, vv 
Other uses. EE do.... 21, 680 57, 731 42, 000 40, (00 
Total (quantity approximate, in short tons)...... 6, 013, 990 | 13,507, 165 | 13,878,000 | 20,000, 00% 


1 Subject to revision. 
? Includes a large amount of stone used in construction of a dam in California. 


The table on page"1173 shows detailed data on sales by States and 
uses for 1935. 
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'The district surrounding Barre, Vt., is the most productive area in 
the United States for memorial granite. "Therefore, production figures 
as given in the following table are interesting. 


Monumental granite sold by the quarrymen in the Barre district, Vermont, 1932-86 1 


Y ear Cubic feet Value Y ear Cubic feet Value 
1032 EEN 618, 890 $1, 549, 113 EN e lode 676, 820 $1, 844, 006 
E S s mn EE 563, 570 1, 405, 270 103083 A ease 797, 000 2, 187, 000 
19034... ose oo cok oe mck 2.2 $9 709, 820 1, 878, 644 


1 Barre granite is sold also for construction, paving blocks, and crushed stone. 
3 Subject to revision. 


Basalt and related rocks (trap rock).—Basalt and related rocks are not 
used extensively for building purposes, but sales in 1936 were more than 
three times as great asin 1935. The following tables show production 
by uses in 1935 and 1936 and by States in 1935. 


Basalt and related rocks (trap rock) sold or used by producers in the United States, 
1935-36, by uses 


1935 1936 ! 
Use 
Quantity Value Quantity Value 

Building ————Á—— cubic feet.. 46, 440 $4, 232 150, 000 $32, 000 
Approximate equivalent in short tons............... 3,9390 |....-------- 13, 000 |............ 
o NEED short tons.. 20, 620 15, 571 25, 000 10, 000 
BIDISD.- EE do....|] 1,080, 450 945, 394 650, 000 580, 000 
Crushed Stong: se ee giereg died do....| 8,556,610 | 8,345,422 | 10, 530, 000 9, 700, 000 
Other AT LECCE do.... 4, 310 4, 421 22, 000 28, 000 
Total (quantity approximate, in short tons)...... 9, 671,950 | 9,315,040 | 11, 240, 000 | 10, 350, 000 


t Subject to revision. 
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. Marble.—Sales of marble were more than twice as great in 1936 as 
in 1935, and the sales value per cubic foot increased from $4.63 to 
$4.82. Sales of monumental marble increased moderately. 


Marble sold by producers in the United States, 1935-36, by uses 


1935 1936 ! 
Use Ic NC > oe 
Quantity Value Quantity Value 
Building stone: 
Eu 
Y 41a A ee cubic feet. . 26, 800 $62, 898 25, 000 $31, 000 
LOTO Sac eee eed isa do.... 21, 900 53, 904 105, 000 307, 000 
Finished: 

Exterior ee E Y do. 123, 760 431, 199 357, 000 1, 670, 000 
Intorió o ee ee do 195, 990 1, 158, 269 297, 000 1, 772, 000 
EE o o o I| 
Total exterior. ........................- do.... 150, 560 494, 097 382, 000 1, 701, 000 
Total interior.........................- do.... 217, 890 1, 212, 173 402, 000 2, 079, 000 
Total building stone................... do.... 368, 450 1, 706, 270 784, 000 3, 780, 000 
ño A a A A ] 

Monumental stone: 
MEN EE do. 57, 240 78, 930 90, 000 87, 000 
reegt ee A do.... 243, 130 1, 442, 751 262, 000 1, 591, 000 
Total monumental stong. do.... 300,370 | 1,521, 681 352, 000 1, 678, 000 
Total building sad S apache e coasa dine do.... 668,820 | 3,227,951 | 1,136,000 5, 458, 000 
monumental. ........ approximate short tons.. 56,710 E E 97,000 |...........- 
Marble for other uses (byproducts)......... short tons.. 75,740 187, 910 65. 000 220, 000 
Total marble, approximate short tons............ 132, 450 | 3,415,861 162, 000 5, 678, 000 


1 Subject to revision. 
Marble sold by producers in the United States in 1935, by States and uses 


Building and monu- 


mental (rough and Other uses Total 
finished) 
State 
Short tons 
Cubic feet Value Short tons Value (approxi- Value 
mate) 
O E 18,530 | $108, 153 23, 330 $42, 486 24, 920 $150, 639 
Calttornga ..ooooonoconnoooo..- 4, 900 17, 000 2, 050 11, 536 2, 460 25, 536 
Eo NP 186, 810 943, 276 7,150 7,154 23, 020 950, 430 
Massachusetts. ............... 3, 400 8, 502 140 309 440 8.811 
ATISSOUFI AA ce oet eel 87, 900 175, 985 6, 420 3, 527 13, 740 179, 512 
Now York: clo lice aeree 16, 930 29, 806 11, 950 57, 192 13, 410 86, 998 
Tennessee. ............-...-.- 116, 490 613, 510 6, 530 19, 227 16, 720 632, 737 
ol ru 194, 570 1, 130, 267 14. 720 19, 186 31, 290 1, 149, 455 
Other States 1................. 35, 990 201, 452 3, 120 26, 993 6, 450 228, 145 
608, 820 | 3,227,951 75, 740 187, 910 132, 450 3, 415, 861 


! Arkansas, Colorado, Maryland, North Carolina, Utah, Virginia, and Washington. 


Serpentine ! (verde antique) sold by producers in the United States in 1935, by uses 


Use Quantity Value 
Building and ornamental stonne... cubic feet. . 7, 990 $57, 657 
Rough construction, crushed, etc.............-.-.-.----------------- short tons.. 162, 930 195, 073 


1 Serpentine sold from dimension-stone quarries is included in the figures for marble; serpentine sold for 
road work and other low-grade material is included in the figures for '*miscellaneous"' stone, 
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Limestone.—Sales of limestone for rough construction increased a 


little in 1936, while sales of cut stone increased greatly. 


More lime- 


stone is being used in private building. The following tables show 
sales by principal uses in 1935 and 1936 and more detailed data on 


the industry by States in 1935. 


Limestone sold or used by producers in the United States, 1935-36, by uses 


1935 1936 ! 


Use 
Quantity 
Building stone 3. ........................... cubic feet..| 6,871,320 
Approximate equivalent in short tons.............. 529, 810 
Curbing flagging and paving.............- cubic feet... 93, 700 
Approximate equivalent in short tons.............. 7, 240 
RUDDIO ot short tons.. 185, 790 
RipráD ee 0....| 1,982,250 
Crushed stong... do....| 33, 775, 290 
Fluxing stone ..................................- do....| 12, 191, 660 
Refractory stonge... do.... 321, 860 
Sugar factories..................... l2. Ll cll ls .. do.... 460, 460 
Glass factories.................. LLL L lll ll. ll.l. do.... 250, 930 
Parteie sis do.... 188, 090 
ARTICUICUTO See criba aida do....| 2,140, 370 
Other uses WEE do....| 5, 459, 010 
Total (quantity approximate, in short tons)...... 57, 492, 760 


Value Quantity Value 


ee l| tiene | ee 


$2, 700, 747 | 9,580,000 | $4, 700, 000 


E 740,000 |............ 
44, 229 100, 000 55, A8 
NENEN ded 8,000 |.......... . 
216, 569 250, 000 375, nh 
1, 890. 625 | 2,200,000 2,100, dr 
28, 880, 508 | 59,800,000 | 45, 400, 10 
7,902, 717 | 17,630,000 | 11 675,10 
265, 506 400, 000 355, am 
640, 375 541, 000 757 um 
414, 027 238, 000 37% Ou 
339, 372 230, 000 36, ^ 


2,656,728 | 3,411,000 | 3, sew 
4,657,362 | 6,600,000 | A nai wo 


—— P —— | M | n Ó— MÀ M—Á 


50, 668, 765 | 83.048, 000 | 75, €25, 00 


1 Subject to revision. 
3 Figures for building stone Include small amounts of monumental stone. 
3 See table on p. 1196 for further distribution of limestone products. 
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STONE 1183 

Indiana leads all States as & producer of building limestone. "There- 

fore considerable detail that has been assembled covering the in- 

dustry in the Bedford and Bloomington districts is presented in the 
following tables. 


Limestone sold by producers in the Indiana oolitic limestone district, 1932-36 


Construction Other Total 


e 
Year Short tons 
Cubic feet Value Short tons Value (approxi- 
mate) 
Ke E Y A T E EETA 5, 927, 350 | $5, 491, 276 136, 130 $35, 957 565, 860 238 
VOSA i o uri qaas pia suam 858, 660 | 4, 817, 822 150, 140 80, 961 502, 400 783 
TUM EE EE 2, 795, 510 2, 687, 182 183, 510 94, 611 380, 510 793 
LI a 2, 764, 870 1, 747, 245 160, 000 107, 000 367, 000 245 
19361... e ee PER NOS 4,832, 000 | 3,138, 000 246, 000 231, 000 597, 000 000 


! Subject to revision. 


Indiana limestone sold by mills not operated by quarry companies and by mills of 
quarry companies from stock obtained at quarries other than their own, 1932-36 


Year Cubic feet Value Year Cubic feet Value 
1039 opo Us e 1, 404, 310 $2, 375, 274 br TROU MESE E CNN 506, 630 $855, 621 
A AN 1, 198, 430 1, 900, 414 || 1936 1....................- 1, 854, 000 2, 285, 000 
lr EE 648, 750 1, 131, 677 


1 Subject to revision. 


Limestone sold by producers in the Indiana oolitic limestone district, 1935-36, by 


8es 
1935 1936 1 
Class 
Quantity Value Quantity Value 

Construction: 
Rough blocks cubic feet..| 1,585,150 $423,741 | 2,347, 000 $698, 000 
Sawed and semifinished..................... do.... 591, 850 359, 042 | 1,029,000 578, 000 
Leit EE EEN do.... 587, 870 963, 562 1, 456, 000 1, 862, 000 
Total construction......................... do....] 2,764,870 | 1,747,245 | 4, 832, 000 3, 138, 000 
Other OD ricas ck cassette eds short tons.. 160, 000 107, 000 246, 000 231, 000 


A ——Ó—— 367, 000 | 1,854,245 597, 000 3, 369, 000 


1 Subject to revision. 
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Indiana limestone sold by mills not operated by quarry compantes and by mills »í 
quarry companies from stock obtained al quarries than their own, 1935-35, 
by classes l 


Sawed and semi- 
Sales by mills— 
Cubic Cubic Cubic > 
feet Value foet Value feet Value 
1985 
Not operated by quarry companies. .....| 6,490 | $4, 151 329, 890 | $474, 130 336,380 | $178 3 
Of quarry companies from stock obtained 
at quarries other than their own....... 53, 460 | 19, 058 206, 790 358, 282 260, 250 ITT, AN 
59, 950 23, 200 536, 680 832, 412 596, 630 RAA El 
1936 ! 
Not operated by quarry companies...... 137, 000 | 165, 000 655, 000 984, 000 792, 000 | 1,149, m 
Of quarry companies froin stock obtained 
at quarries other than their own.......| 324, 000 | 163, 000 738, 000 973, 000 | 1,062, 000 | 1, 135, c% 


461, 000 | 328,000 | 1,393, 000 | 1,957, 000 | 1, 854, 000 | 2, 285, (00 


1 Subject to revision. 


Sandstone.—Sales of sandstone for rough construction in 1936 in- 
creased 77 percent in quantity and 124 percent in value over those of 
1935. Prices sagged greatly in 1935 but recovered encouraginglv in 
1936. Ohio is the leading producer. The variety known as blue- 
stone that is characteristic of certain districts in New York and 
Pennsylvania is covered in one of the tables that follow. 


Sandstone sold or used by producers in the United States, 1935—36, by uses 


1935 1936! 
Use 
Quantity Value Quantity Value 

Building stone............... Seele cubic feet. . 619,620 | $489, 048 955. 000 $550, OF 
Approximate equivalent in short tons. ............. 46,930 |............ 13. 000 |............ 
Paving blocks........ HC RR number.. 289, 280 23, 119 352, 000 24, (00 
Approximate equivalent in short tonS..........-... 3,240 |... 2c ne TUN 
ITT cubic feet.. 259, 300 258, 724 333, 000 323, Cu 
Approximate equivalent in short tons.............. 19,860 EE 25,000 |l... 
A AA A we E qx ACIE EE cubic feet.. 222, 000 194, 704 325, 000 288, YA 
Approximate equivalent in short tons.............- 17,100 |............ 24,000 AAA 
Crüshed'Stollé...2a. o cede coe cox exa dE ER short tons..| 1,855,780 | 1,978,948 | 4,400, 000 $, 862. i 
o EE EE do.... 13, 710 24, 2 20, 000 PALOS 
joco X ——— À—À—T€ do.... 347, 500 401, 205 554, 000 Ab, mu 
Refractory stone (ganister, etce.).................. do.... 525, 320 709, 286 &S5, 000 1, 5 mu 
Other EE do.... 180), 350 485, 853 188, 000 de. av 
Total (quantity approximate, in short tons)...... 3,009, 790 | 4,568,093 | 6,173,000 9, 275, (00 


1 Subject to revision. 
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Bluestone sold in New York and Pennsylvania in 1935, by uses ! 


Building stone Curbing Flagging Other Total 
SES Cubi Cubi Cubic Short tons 
ubic ubic u or 
feet Value feet Value feet Value tons Value GE Value 
mate) 
New York.........] 47, 560 |$62, 564 | 68,090 |$78, 674 | 79,280 |$50, 424 | 49, 250 |$68, 468 | 65, 690 ($260, 130 
Pennsylvania...... 2, 460 856 (2) (2) [217,760 |?11, 519 350 574 | 1,940 | 12, 449 


—— $ P 


50, 020 | 62, 920 GE E 297,040 |161, 943 | 49, 600 | 69,042 | 67, 630 | 272, 579 


1 Figures included in foregoing for sandstone. 
3 A small amount of curbing is included under flagging. 


Miscellaneous stone. — Production of various types of stone that do 
not fall in any of the groups already discussed is shown in the follow- 
ing tables. 


Miscellaneous varieties of stone! sold or used by producers in the United States, 
1935-36, by uses 


1935 1936 3 
Use A 
Quantity Value Quantity Value 

Building stone.............................- cubic feet. . 133, 910 $259, 389 360, 000 $510, 000 
Approximate equivalent in short tons.............. 11,280 |... co 31,000 |...........- 
Riprap and rubble. ........................ short tons.. 709, 270 574, 337 780, 000 1, 000, 000 
Crushed stone. ................ eee eee do....| 5,912,870 | 4,927,217 | 7,000, 000 6, 000, 000 
Refractory stone (mica schist and soapstone)..... . do.... 19, 140 155, 440 31, 000 170, 000 
Other USGS oo euo ose sa rindas do.... 185, 570 433, 190 90, 000 665, 000 
Total (quantity approximate, in short tons)....... 6, 838,110 | 6,349,573 | 7,932,000 8, 345, 000 


1 Includes mica schist, conglomerate, argillite, various light-colored volcanic rocks, serpentine not used 
as marble, soapstone used as dimension stone, refractory stone, and such other stone as cannot properly be 
classed in any main group. 

3 Subject to revision. 
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STONE 1189 


Trends in the use of building stone.—Dimension stone depends for 
its markets primarily on the building industries, principally on build- 
ings of the nonresidential classes. Figures 82 and 83 show graphically 
the trends in sales of the principal building stones in relation to total 
building and nonresidential building from 1927 to 1936. The upturn 
in building in 1936 is reflected in the increasing activity in sales of 
stone. Al classes of stone show substantial gains in sales, but marble 
sales increased most. 
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FIGURE 82.—Sales of limestone and sandstone, compared with total building and nonresidential building, 
1927-36. To facilitate comparison, unlike units have been reduced to percentages of the 1927 value. Stone 
figures are from the Bureau of Mines and include rough and dressed stone; contracts are from F. W. 
Dodge Corporation. 
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FIGURE 83.—Sales of building marble and granite, compared with total building and nonresidential build- 
ing, 1927-36. To facilitate comparison, unlike units have been reduced to percentages of the 1927 value. 
Stone figures are from the Bureau of Mines and include both rough and dressed stone; contracts are from 
F. W. Dodge Corporation. 


Trends in sales of memorial stone.—Sales of memorial granite 
increased 23 percent and of marble 17 percent in quantity compared 
with 1935. Prices of both kinds were a little lower than in 1935. 
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NEW DEVELOPMENTS 


Recent changes in tariff rates on granite may influence foreign 
trade. The tariff on unmanufactured granite—25 cents per cubic foot 
under the Tariff Act of 1930— was reduced to 20 cents under the 
reciprocal treaty with Sweden and later to 12X percent under agree- 
ment with Finland. The present rate is equivalent to about 10 per- 
cent ad valorem. "The duty on manufactured granite which was 60 
percent under the Tariff Act of 1930 was reduced to 30 percent under 
the Finland treaty. 

According to an item in the Monumental and Architectural Stone 
Journal (London), the granite industries of Aberdeen, Scotland, have 
developed & new and better process for polishing granite, but no details 
are available. 

A new building unit known as "insulated natural stone" is now manu- 
factured in Milwaukee, Wis. Two-inch slabs of Briar Hill (Ohio) sand- 
stone in random lengths and in heights of 2%, 5, and 7% inches are set in 
the center of a mold, and light weight concrete is filled in on both sides. 
The sandstone slab is then split in the center, producing two building 
units, each consisting of 3 inches of light weight concrete faced with 1 
inch of stone. The bond between the concrete and stone is firm. 

À summary of recent accomplishments with the wire saw in slate, 
limestone, and sandstone quarries has recently been published. 


FOREIGN TRADE? 


Imports.—Foreign trade in stone is confined chiefly to dimension 
stone. Imports in 1936 increased 20 percent in value over 1935. 
The following tables show the value of imports for a 5-year period and 
the quantities and values by kinds imported in 1936. 


Value of stone imported for consumption in the United States, 1932—36 


A AA E E EE $766, 706 | 1935.. -.------------------ $556. 5% 
1990 2.28 a ÁN 536, 643 | 1936... 2... 2222 22 2L... 665, 9*3 


Quan- Quan- - 
Class tity Value Class tity Value 
Marble, breccia, and onyx: Quartzite........... short tons..| 50,704 | $91.12 
In blocks, rough, etc. . Travertine stone: 
cubic feet..| 60, 784 | $256, 922 Rough...........- cubic feet..| 48,905 | 67,13 
Sawed................. do.... 172 712 Dressed do 12 & 
Slabs or paving E T ai cea. O ee SES? 
superficial feet..| 150, ,9 48.917 67, 185 
All other manufactures. ......|......... 43, 879 : a cdit et 
osaic cubes of marble or onyx prone (other): sel 
Loose. .-.. ....------ pounds.. EE %9 140 Rough (monumental or build- : 
Granites  .... pa 360, 632 ing stone)....... cubic feet.. 2, 229 3. ES 
Dressed 1... ...... cubic feet..| 16, 227 | 67,210 || Rough (other).............-..--------- me e 
Rough...........-...-- do....| 43, 089 63,627 | | ee 14, Ab 
59, 316 130, 837 Grand total............ TH NUN | Geh ai 


! Also paving blocks valued at $83. 


The following table gives imports by countries in 1936. The 
principal gains were in imports of marble and travertine from Italy. 
Onyx marble imports from Mexico more than doubled, but imports 
of this variety from Argentina were smaller in 1936 than in 1935. 
Granite imports were about the same in both years. 

3 Bowles, Oliver, The Wire Saw as a Tool for Cutting Slate and Building Stone. Amer. Inst. Min. and 
Met. Eng. Tech. Pub. 741, 1936, 8 pp. 


3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Exports.—Exports of stone, with which are included cement blocks 
and other cement manufactures, increased about 2 percent in value 
in 1936 compared with 1935. The quantity shipped to Cuba shows 
the most marked increase, but the total export trade is relatively 
unimportant. 


Stone! exported from the United States, 1932—36, by classes 


Other buildingor mon- | Value of 

Marble in blocks, umental stone (in- |other man- 

rough or dressed cluding cement | factures of 

Year building blocks) stone (in- | Total value 

cluding 
other ce- 

ment manu- 
Cubic feet Value Cubic feet factures) 


1032 aen oci tee Cn $273, 755 

Ee aucun E 244, 875 326, 494 
A EE , 354, 509 439, 709 
1935...... DOREM 13, 466 55, 334 86, 761 62, 185 428, 481 546, 000 
A dee 19, 815 81, 754 38, 579 46, 902 427, 425 556, 081 


! Figures not separately recorded for stone and for cement building blocks, and for stone and for cement 
manufactures. 


Stone ! ezported from the United States in 1936, by classes and countries 


Other building or y 
monumental alue of 
stone (including | Other man- 
cement building | Ufactures of 


Marble in blocks, 
rough or dressed 


Country blocks) stone Go- | Total value 
other ce- 
ment manu- 

(©: aY: TEEN 10, 161 37, 999 $45, 495 $251, 436 $343, 625 
OUD Ast ta aii 6,978 | 22,035 |... ......- | 2 eese 13, 009 35, 044 
Newfoundland and Labrador......... 1,064 | 6,121 |..........].-..-----. 1, 756 7, 877 
United Kingdom..................... 1, 006 143 252 22, 465 25, S90 
Other countries....................... 516 


437 1, 155 135, 759 143, 045 


— — —Máaá— À — —— | ———— | — À—M— |.————— 


19, 815 427, 425 


! Figures not separately recorded for stone and for cement building blocks, and for stone and for cement 


manufactures. 


CRUSHED AND BROKEN STONE 


Sales of crushed and broken stone in 1936 increased more than 47 
pron over 1935. 'The average price remained the same. All 
ranches of the industry, except stone for glass factories, shared in the 
advance. The most notable gains were in concrete and road metal, 
metallurgical stone, refractory stone, agricultural limestone, and 
riprap. | 
T he following table of salient statistics shows the quantity and value 
of crushed and broken stone sold during 1935 and 1936 by uses. 
Detailed data on asphaltic stone and slate granules and flour are given 
in the chapters of this volume on Asphalt and Slate. 
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Crushed and broken stone sold or used by | producers in the United States, 1933-¥ 


by principal uses 
1935 1936 ! 
Perez: d 
Use Value Value ae 
Short tons Short tons 
A ver- A ver-| Ton- ate 
Total age Total age | nase Y. 
Concrete and road metal........ 49, 487, 510/$44, 888, 513, $0. 91] 72, 985, 000/$69, 032, 000) $0. 95/+47.5' +44 
Railroad ballast................. 5, 267, 010| 4,011, 469 .76| 6,315,000| 4,830, 000 . TR 4-19.9 ...... 
Metallurezical.................... 12, 191, 660| 7, 902. 717 . 65| 17, 630, 000| 11, 675, 000 .66 +45 -1? 
Alkali works...................- 4, 090, 950| 2, 188, 597 .53| 4,420,000| 2,110, 000 .43| 4&0 po 
Ripta EE 4,919, 110| 4,494, 514| oul 10,900,000} 7,552, 000 . 6912-121 6-4 
Agricultural..................... 24140,370| 2,650,728| 1.24| 3,411,000| 3,840,000| 1.13/+59.4 Aj 
Refractory (ganister, mica schist, 
dolomite, soapstone)........... 866,320} 1, 130, 232| 1.30} 1,316,000} 1,820,000) 1.38/+51. ' bach 
Asphalt filler...................- 152, 040 363, 163| 2.39 (3) E NN e A re 
Calcium carbide works.......... 287, 340 135, 844 47 340, 000 170, 000 .50| 18.3. +44 
Sugar (factories....... 2... ..... 460, 460 640, 375} 1.39 541, 000 757, 0001 1.40 417.5 + 
Glass factories................... 250, 930 414,027| 1.65 238, 000 378, 000| 1.59 A3 -3i 
Paper mills.. eege NIE elei 188, 090 339, 372] 1.80 230, 000 360,000] 1.57 4223-225 
Other uses.........-.---------.-- 1, 396, 330] 3, 141, 863] 2.25) 2,247,000) 4,545,000) 2.02;+®. 9-132 
81, 698, 150) 72,307,414} . 89/120, 573, 000/107, 069, 000 . 891+47.6'.-—- 
Portland cement (including ''ce- 
ment rock") ?............ LL... 19, 563, 000 CO  [...... 28, 650, 000 (0 A 4-46. d 
Natural cement ("cement rock’')3. 
Lini EE 5, 974, 000 O 7, 570, 000 (D. Eno ml 
Total stone. ..............- 107, 235, 000 o MES POUR 156, 793. 000 E: "We 7 
Asphaltic stong... 314.109} 1,449,406. 4.61 547,333! 2,420,792] 4.424742 A 
Slate granules and flour.......... è 226, 510) $ 1, 308, 345) 5. 78 289,650! 1,646,780} 5.69 +77.9 -li 


1 Subject to revision. 
2 Figures not yet available. 
3 Value reported as cement In the chapter on Cement. 
$ No value available for stone used in manufacture of cement and lime. 
5 Value reported as lime in the chapter on Lime. 
* Revised figures. 


The following tables show the tonnage and value of stone of d 
kinds used in concrete and roads and as railroad ballast for a series oi 
years and by States for 1935. Figures by States for 1936 are not ye! 
available. 


Concrete and road metal and railroad ballast sold or used by producers in the Unir: 
States, 1932-86 


Concrete and road metal Ratlroad ballast Total 
Year 

Short tons Value Short tons Value Short tons Valoe 
1919 22 llli oce 48, 020, 560 | $43,651, 774 3, 974, 540 $3, 239, 991 51, 995, 100 $4^. ES 
1933...........-.-- 40, 857, 120 35, 843, 318 4, 633, 490 3, 175, 418 45, 490, 610 39, dis * 
e fe mete ruse 55, 244, 470 52, 471, 430 5, 323, 450 3, 995, 177 60, 567, 920 56, 45F s 
1939-1: D. mel 49, 487, 510 44, 888, 513 5, 267, 010 4, 011, 460 54, 754, 520 48 Nis, A. 
1936 1_............ 72, 985, 000 69, 032, 000 6, 315, 000 4, 830, 000 79, 300, 000 TA NGL AX 


1 Subject to revision. 
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Concrete and road metal and railroad ballast sold or used by producers $n the 
United States in 1935, by States 


woncee te snd road Railroad ballast Total 
State 
Short tons Value Short tons Value Short tons Value 

PW ler ior ERN 1 91, 900 1 $82, 053 |2222- SAA 1 91, 900 1 $82, 053 
Alaská....... ca eeoe gier ée (3) LE MET CON NOT MEI, ni tame TOP 2 (2) 
ATİZOD8S. is li a 165, 710 158, 027 (3) 2 1 165, 710 1 158,027 
Arkansas..........-.-...-.-.. 251, 990 266, 294 81, 020 $81, 131 333, 010 347, 425 
California... ........... Ll... 2,134,860 | 1,784, 415 271, 020 148,111 | 2,411,880 | 1,932,526 
Colorado...................... , 660, 735 IA AP ; 660, 735 
Connecticut.................. 1,326,790 | 1,256,377 79, 630 67, 961 1, 408, 420 1, 324, 338 
Delaware..................... C MAR AAA IET (3) 

A A 1 1,008, 550 1777, 953 109, 640 74,317 | 1 1,118, 190 1 852, 270 
E A 1, 029, 250 886, 019 (3) ) 1 1,029, 250 1 886, 019 
Hawul....llleeeseJemeeseem 1 180, 070 1 303, 663 (3) (2) 1 180, 070 1 303, 663 
Td ADO: sc room: 1 648, 020 1 577,721 (2) (3) 1 648, 020 1 577, 721 
Illinois... c e 1 2, 982, 550 | 1 2, 114, 453 389, 650 257,572 | 13, 372, 200 | 1 2, 372, 025 
¡A 1 1, 072, 020 1 853, 346 81, 280 60, 328 | 1 1, 153, 300 1 913, 674 
HERE 1, 641. 290 1, 447, 369 (2) (2) 11,641, 290 | 1 1, 447, 369 
Kansas....................... 1 1, 350, 930 | ! 1, 346, 972 188, 250 125, 705 | 1 1,539, 180 |! 1, 472,677 
Kentucky...................- 1 1, 508, 150 | ! 1, 404, 821 199, 040 103, 670 |! 1,707, 190 | 11,508, 491 
Louisiana....................- (2) (3) (2) (3) (4) 
Maine EE 43, 490 GRO od oo os Pee ente 43, 490 58, 197 
Maryland.................... 385, 450 465, 436 153, 340 193, 442 538, 790 658, 878 
Massachusetts. a 1 1, 292, 840 | ! 1, 410, 458 44, 130 40, 426 | 11,337, 570 | 1 1, 450, 884 
Muichiean..................... 891, 130 476, 067 27, 430 19, 653 918, 560 496, 350 
Minnesota 2.2222 243, 600 190, 527 270 309 243, 870 190, 836 
Missouri..................-.-- 1, 462, 860 1, 501, 103 86, 590 78,871 1, 549, 750 1, 579, 974 
Montana...............22.... 1 123, 680 LIIS JP IMA EE 1 128, 680 1 116, 274 
Nebraska. 2.2 71, 530 84, 308 I n eo ee 71, 530 303 
NevadB8........ll zzz 1 1, 036, 070 1421 Sid doors EC 1 1, 036, 070 1 421, 573 
New Hampshire.............- 17, 20. 58b A cdm 17, 580 22, 581 
New Jersey 22-2 1,116,550 | 1, 274, 045 1 38, 260 1 35,995 | 1 1, 154,810 | 11,310, 040 
New Mexico...............-.. 1, 145, 490 877, 303 (1) (2) 1 1, 145, 490 1 877, 303 
New York. ................--- 5, 488, 300 5, 270, 520 1 685, 840 1 477,361 | 1 6, 174, 140 | 1 5, 747, 881 
North Carolina............... 1 885, 150 | ! 1, 015, 838 215, 110 212, 068 | ! 1, 100, 260 | 1 1, 227, 906 
North Dakota................ 1 RR EE PEREA 3 1 
ONO ene ete pos ie. 3, 096, 320 | 2, 602, 932 387, 530 265, 757 3, 483, 850 2, 868, 689 
Oklahoma..................-- 550, 280 358, 178 132, 360 77, 988 682, 640 436, 166 
Oregun 2. - ee, 1, 149, 140 933.663 AN EE 1, 149, 140 933, 663 
Pennsylvania................. 1 3, 223, 660 | 1 3, 411, 021 1 323, 890 1319, 768 | 1 3,547,550 | 13,730, 789 
Puerto Rico. ................. 89, 470 102, 945 5,870 4, 184 95, 340 107, 129 
Rhode Island................. 149, 640 IRR A3 do o soon. A 149, 640 188, 243 
South Carolina............... 275, 400 385, 065 134, 720 124, 646 410, 120 509, 711 
South Dakota... ee 1 218, 160 1 206, 686 1, 430 1, 573 1 219, 590 1 268, 259 
'Tennessee..................-- 2, 543, 860 1, $50, 504 284, 540 203, 214 2, 525, 400 2, 083, 718 
"Texas. A eL 9011, 570 826, 436 224, 520 148, 707 1, 136, 090 975, 143 
LOE E: A ee 1 38, 960 1 63, 155 1, 010 743 1 39, 970 1 63, 898 
Nermopnt A 1 61, 260 190,696 |... 22 PU ! 61, 260 1 90, 696 
Virginia... o LL c c cess ], 660, 130 1, 769, 811 524, 200 418, 833 2, 184, 330 2, 188, 644 
Washington. Ll ll- 1 1, 825, 960 | 1 1, 508, 511 18, 640 14, 642 | ! 1, 844, 600 1 1,523, 153 
West Virginia................- 717,340 885. 656 152, 770 92, 984 870, 110 78, 640 
Wisconsin... 1, 754. 110 1, 428, 054 1 54, 240 141,069 | 11,808, 350 | 1 1, 469, 123 
W yoming...............-...- 144, 840 132, 417 19, 100 4, 623 163, 940 137, 040 
Undistributed ............... 791, 650 949, 497 344, 790 315, 788 1, 136, 440 1, 265, 285 


49, 487, 510 | 44,888,513 | 5,267,010 | 4,011, 469 | 54,754, 520 | 48, 899, 082 


1 To avoid disclosing confidential information certain totals are somewhat incomplete, the figures not 
included being combined under **“Undistributed.” 
2 Included under ''Undistributed.'' 


Production by kinds.—The following table shows the quantity of 
each kind of stone employed as aggregate, road stone, or ballast in 
1935 and 1936. Of the 1936 totals, about 64 percent was limestone, 
13 percent trap rock, 9 percent granite, 5 percent sandstone, and 9 
percent miscellaneous stone. The average values per ton at the quarry 
also are shown in the table. 
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Concrete and road metal and ratlroad ballast sold or used by producers in the United 
States, 1935-36, by kinds 


Concrete and road metal| Railroad ballast Total 


Kind 
Short tons Value  |Shorttons| Value | Shorttons 
Total 
1935 
Granite... ................- 3, 953, 440 | $4, 155, 337 700, 530 | $612, 550 | 4,653,970 | $4, 767, 887 
Basalt and related rocks 
(trap rock)............... 7,984,520 | 7,774,298 | 572,090 | 571,124 | 8,556,610 | 8,345, 422 

Limestone................. 30, 151, 790 | 26, 354, 559 |3, 623, 500 |2, 525, 949 | 33, 775, 290 | 28, 880, 508 
Sandstone. ................. 1,657,930 | 1,806,756 | 197,850 | 172,192 | 1,855,780 | 1,975, 945 
Miscellaneous. ............- 5,739,830 | 4,797,563 | 173,040 | 129,654 | 5,912,870 | 4,927, 

49, 487, 510 | 44, 888, 513 |5, 267, 010 |4,011, 469 | 54, 754, 520 | 48, 599, 982 
Average value per ton......]............ $0.91 |.......... $0. 76 |............ $0. 89 

19361! HE: Miu IGNI ce Deeg o eeh) beten 
Granite. .....---.--22---0- 6, 100, 000 | 6, 500,000 | 470,000 | 400,000 570, 6, 900, 
Basalt and related rocks 
(trap rock)..............- 9, 705,000 | 8,870,000 | 825,000 | 830,000 | 10,530,000 | 9,700, 

Limestone................. 46, 800, 000 | 42, 600, 000 |4, 000, 000 |2, 800, 000 | 50, 800, 000 | 45, 400, 
Sandstone.................. 3, 880, 000 b, 462, 000 520,000 | 400, 000 | 4, 400, 000 5, 862, 
Miscellaneous.............- 6, 500, 000 600, 000 | 500,000 | 400,000 | 7 000 | 6,000 

72, 985, 000 | 69, 032, 000 |6, 315, 000 |4, 830, 000 | 79, 300, 000 | 73, 862, 
Average value per ton.....|...........- $0.95 |.........- 46 |. oeonasasus 


18ubject to revision. 


Limestone is the most important of all stones used in crushed or 
broken form because it is regarded as an essential constituent of 
many products and necessary to the success of many chemical and 
manufacturing processes. The table on page 1178 shows the principal 
uses, and those designated as “Other uses" are further subdivided in 
the following table: 


Limestone sold or used by producers in the Unitcd States for miscellaneous uses, 1935-36 


1985 1936 1 
Use KEE oo 
Short tons Value Short tons Value 
Alkali WORKS. A EN 4, 090, 980 | $2, 188, 597 | 4,420,000 | $2, 110.000 
Calcium carbide works..................... ccc cesses 287, 940 135, 844 340, 000 170, 000 
Coal-mine dusting. cL ccc cc ee cc ae eee ene 52, 660 147, 523 (2) (3) 
Filler (not whiting substitute): 
A A 152, 040 363, 163 i) Qo 
RN ATTEN 89, 590 62, 847 1) (0 
thor dee 55, 850 223, 893 T (3) 
ds WEE 49, 860 52, 672 3) » 
Magnesia works (dolomite)...................--....-.. 96, 810 153, 973 125, 000 210, 000 
Mineral 100d WEE 42, 980 190, 461 (2) (n 
Mineral (rock) eool rrr r e renes r- 90, 940 81, 905 n (9) 
Poultry EE eege aeui VET 80, 290 110, 426 1 (2) 
o A EE 157, 900 91, 810 As (1) 
re 9, 820 8, 919 (1 (n 
Stucco, terrazzo, and artificial stone.................... 18, 810 73, 824 (?) OI 
Whiting eubestitutei. cL cc cc crees ce e reae 147, 910 563, 514 (1) (n 
OC ete eet a a Oh ek eat ii a a ata 56, 860 82, 396 (1?) (2) 
RE e, TT WEE 72, 310 125, 243 (2) OI 


8,459,010 | 4,657,010 | 6,600,000 | 5, 700, 000 


1 Subject to revision. 

! Figures not yet available. Estimate included in total. 

? Includes stone for filler for calcimine, pigments (paint), polisbes, pottery, putty, rubber, targets, wall- 
board, and uses not specified. 

‘Includes stone for acid neutralization, bird gravel, carbolic acid, carbon dioxide, chemicals (unspecified), 
dust, dye works, explosives, landscaping, lime burning, mosaics, oil refining, pipe manufacturing, salt 
refining, spalls, studio snow, and waste rock. : 
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Dolomite (calcium-magnesium carbonate) finds certain special uses, 
which are covered in the following table. 


Dolomite and dolomitic lime sold or used by producers in the United States for specified 
purposes, 1935-36 


1935 1936 1 
Dolomite for— 
Basic magneslum carbonate: 
BhOFL CONS EEN 96, 810 125, 000 
A BEER $153, 973 $210, 000 
Carbon dioxldB8:. cia a eet Seu Ded a (2) (1) 
Refractory stone or dead-burned dolomite: 
Short EE 321, 860 400, 000 
E C EE po A LU rase e ce Ard ER $265, 506 $385, 000 
Dolomitic lime for— 
Refractory (dead-burned dolomite): 
Short COS EE 455, 258 557, 000 
MEI. ER $3, 785, 834 $4, 963, 000 
Sulphite pulp: 
Short tolg e oua eR a cece cc cteect ok aie obec bene dux RE E dS 27, 000 28, 000 
WAGs: EE $178, 000 $180, 000 
Total (calculated as raw stone). nu LLL... short tons.. 1, 383, 000 1, 700, 000 


1 Subject to revision. 
2 Bureau of Mines not at liberty to publish figures. 


Limestone is used not only in its natural state but is employed 
extensively as raw material for making cement and lime. These 
commodities are discussed in separate chapters, but the amount of 
limestone so used, together with that employed raw, is indicated 
in the following table. The tonnage of limestone employed for all 
purposes was nearly 44 percent greater in 1936 than in 1935. 


Limestone used for all purposes in the United States, 1935-36, in short tons 


Use 1935 1936 ! 
TS (as d'en n Es report). . iai EN 57, 492, 760 83, 048, 000 
ortland cement (including ‘cement rock"... 
Natural cement (‘‘cement rock"... 19, 563. 000 28, 650, 000 


LAMP c 5, 974, 000 7, 570, 000 


83, 029, 760 119, 268, 000 


1 Subject to revision. 
1 Value reported as cement in the chapter on Cement. 
3 Value reported as lime in the chapter on Lime. 


Markets —Sales of crushed stone for major uses bear a definite 
relation to the volume of concrete pavement constructed and to 
sales of portland cement, because stone is used extensively as con- 
crete aggregate. Figure 84 shows this relationship from 1927 to 1936. 
Highway building, public works projects, and construction in general 
furnish important markets for crushed stone. 

Stone is used extensively in metallurgy. Limestone is employed . 
as a flux in blast furnaces and other metallurgical plants for the pur- 

ose of forming a slag to carry off the impurities in ores and metals. 

olomite, ganister, and mica schist are employed as refractories. 
Therefore, a close relationship exists between sales of stone for these 
uses and activity in the iron and steel industries as indicated in 
figure 85. 
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FIGURE 84.—Sales of concrete and road metal (crushed stone) compared with total construction, portispa- 
cement shipments, and contracts for concrete pavements, 1927-36. Data are plotted as index number 
with the 1923-25 average as 100. Figures on cement and stone compiled by the Bureau of Mines, on ot 
Gi pavements by the Portland Cement Association, and on construction contracts by the F. W. Doiz 

orporation. 
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FIGURE 85.—Sales of fluxing stone and refractory stone compared with production of steel ingots and pig 
iron, 1927-36. All data are plotted as index numbers, with the 1923-25 average as 100. Statistics of teg: 
ingot and pig-iron production compiled by American Iron and Steel Institute. 


Commerical and noncommercial operations.—During recent years 
Government agencies of various kinds have become important pro- 
ducers of crushed stone. Because of the general interest in such 
trends, the following table is presented. It may be noted that non- 
commercial production increased from about 11 percent of the total 
in 1931 to more than 30 percent in 1935. Statistics for 1936 are not 
yet available. 
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Crushed stone sold or used by commercial and noncommercial operators in the United 
States, 1931-85 1 


Figures for “Noncommercial operations” represent tonnages reported by States, counties, municipalities, 
and other Government agencies, produced either by themselves or by contractors expressly for their 
consumption, often with publicly owned equipment; they do not include purchases from commercial 
producers. Figures for ''Commercial operations'' represent tonnages repor by all other producers] 


Commercial operations Noncommercial operations Total 

Percent Percent Percent 

Year Aver- of change bri Arer j^ change euren o: change 
in quan- | of to : quan- | of tota n quan- 

Short tons | valuo tity from | quan- Short tons rege tity from | quan- Short tons tity from 

ton preced- tity Ze preced- tity _preced- 

ing year ing year ing year 
1931..| 64,818, 410 | (2) —18.5| 89.3| 7,806,000 | (3) +3.4 | 10.7 | 72,624, 410 —16.6 
1932..| 43, 234, 190 | (1) —33.2| 83.2 | 8,710,910 | (2) +11.6 16.8 | 51,995, 100 —28.4 
1933..| 37, 839, 200 |$0. 84 —12.6| 83.2 | 7,651,410 |$0. 95 —12.2 | 16.8 | 45, 490, 610 —12.5 
1934..| 43, 259, 180 .04 +14.3 71.4 | 17, 308, 740 91 +126. 2 23.6 , 60, 567, 920 +33. 1 
1935. 1 38, 090, 660 . 90 —11.9 69.6 | 16, 663, 860 87 —3.7 3U. 4 | 54,754, 520 —9.6 


1 Includes stone for concrete and road metal and railroad ballast. 
3 Separate figures for commercial and noncommercial value not available. 


Methods of transportation.—The following table shows the quantities 
of stone conveyed by each of the principal means of transportation 
during 1934 and 1935. 


Crushed stone aggregates (concrete and road metal) shipped by commercial and 
noncommercial operators in the United States, 1934-35, by methods of transporta- 


tion ! 
Commercial] Noncommercial Total 
operations operations 
Method of 
transportation Percent Percent Percent 
Short tons of Short tons of Short tons of 
total total total 
1934 
Railroad....................-. 13, 156, 590 28.5 il GE, ra zn cu 13, 456, 590 24.4 
A A nebu e atua 2, 459,010 LA E AAA 2, 459, 010 4.4 
"TUCK 22.265 Sones ecu EDS 20, 034, 840 55.2 17, 308, 710 100. 0 38, 243, ^80 69. 2 
Unspecifled................... 1, 055, 290 Ai RE ER 1, 085, 290 2.0 
Total: 
Quantity. ............ 37, 935, 730 100. 0 17, 308, 740 100. 0 55, 244, 470 100. 0 
Value................. $35, 649, 971 |.......... $15, 821,459 |.......... $52, 471, 430 !.......... 
Ee Qo. LE LEE ZE E SE 
1935 
Railroad...................... 10, 918, 990 3J A RE 10, 918, 990 22.1 
Water ibid 3, 179, 040 DT p aes sn onze £u 3, 179, 040 6.4 
Trück AAA EEN 18, 409, 920 56. 1 16, 663, 860 100. 0 35, 073, 780 70.9 
Unspecifled................... 315, 700 E zv ML HE 315, 700 6 
Total: 

Quantity............. 32, 823, 650 100.0 16, 663, 860 100. 0 49, 487, 510 100. 0 
Value................. $30, 380, 313 |.......... $14, 508, 200 |.......... $44, 858, 513 |... ....... 


t Exclusive of railroad ballast, virtually all of which is shipped by rail. 
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The slate industry, which suffered & severe decline during recent 
ears, has made a remarkable recovery. The value of sales at the 
ow point of the depression in 1933 was only 21 percent of that in the 

peak year, 1925. A slow upturn in 1934 was followed by a large 
increase in 1935, and in 1936 the quantity of slate sold was 37 percent 
and the value 50 percent greater than in 1935. The value of sales in 
1936 was more than twice as great as in 1933. Sales of slate in 1936 
totaled 452,400 tons valued at $5,485,208, compared with 330,200 tons 
valued at $3,649,515 in 1935. 

Roofing slate sold in 1936 totaled 366,130 squares valued at 
$2,607,402, a gain of 65 percent in quantity and 79 percent in value 
over 1935. "The average value per square in 1936 was $7.12, whereas 
in 1935 it was $6.57. The output of the Pennsylvania district was 
235,780 squares valued at $1,603,734 in 1936, a gain of 63 percent in 
aa and 82 percent in value over 1935. In the New York- 

ermont district 94,760 squares valued at $697,505 were sold, a gain 
of 63 percent in quantity and 70 percent in value over 1935. In 
Virginia the gain over 1935 was 92 percent in both quantity and 
value. Maine showed a substantial gain. 

Sales of millstock in 1936 were nearly 40 percent greater than in 
1935. Millstock includes all slate used for structural and sanitary 
purposes, electrical products, blackboards, bulletin boards, school 
slates, billiard-table tops, vaults, covers, and similar products. A 
gain in total building construction from 37 percent of the 1923-25 
average in 1935 to 55 percent in 1936 led to gains of 44 percent in 
quantity and 32 percent in value of sales of structural slate. The 
high level of electrical output in 1935 doubtless accounted for the gain 
of 30 percent in quantity and 29 percent in value of sales of electrical 
slate. Production of school slates, which is relatively small, was the 
only branch of the industry to show a decline in 1936. Public Works 
Administration funds have made possible the erection of many new 
schools; therefore the gain of 81 percent in quantity and 66 percent in 
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value of blackboards sold was to be expected. Sales of vaults and 
covers show small gains, but slate for flagging, cross walks, and step 
ping stones, which are becoming increasingly popular, gained mor 
than 50 percent. 

The following table giving the principal statistical data for the slate 
industry during 1935 and 1936 is arranged to permit ready comparison 
of the 2 years. Granules and flour, which have little connection with 
the slate industry, appear in the table because they are manufactured 
from slate, although much of the material so used is derived from 
deposits that could not be utilized for ordinary slate products. Slate 
granules and flour are properly crushed-stone products and therefore 
are included also with other kinds of granules in the chapter of this 
volume on Stone. 


Salient statistics of the slate industry in the United States, 1935-36 


1935 ! 1936 
Percent of 
Quantity Quantity change in- 
Approxi-| Value Approxt[ value | Quan- | 
Unit of Aud Unit of ee tity 
measure- | 9 measure- | 94 (unit | Value 
i lent lent A 
nent ment as re- 
short short rted) 
tons tons po ) 
Domestic production 
(sales by producers): Squares Squares 
Roofing slate........ 221,630 | 83, 200 |$1,456,041 | 366,130 | 135,830 |$2,607,402 | +65. 2 41 
Millstock: Sq. ft. SQ. ft. 


Electrical slate. .| 353, 410 2,660 | 257,625 | 460,400 3, 840 331, 639 | -+30.3 +A? 
Structural and 

sanitary slate..| 698,310 6,540 | 246, 739 |1, 003, 460 7,7 326,047 | +43. 7 +11 
Grave vaults 

and covers.....| 333,750 3, 160 73,516 | 338,870 3, 120 73,737 | +1.5 t3 
Black boards and 

bulletin boards ¡1, 061, 360 2, 510 | 260,911 |1, 919, 340 4, 960 434, 064 | +80. 8 
Billiard-table 


$ 


LODS. EE 4, 720 40 1, 855 
School slates.....| ? 542, 920 07 9, 150 
Total millstock |2, 994, 470 | 15,580 | 849, 796 2 | 
Flagstones, etc.1..... 614, 880 4, $20 35,333 | 949,410 6,820 | 55,358 HHL AI 
Ke o E LE IS EE 
Total slate as di- | 
mension stone...|.......... 103, 690 '2, 341, 170 |.......... 162, 750 | 3, 838, 428 | +57.0 +44 6 
Granules and flour. .|.......... 226, 510 |1, 308, 345 |.......... 2X9, 650 | 1,646, 750 | +27.9 + Y 


— = | | | ——— | | | a a aa 
LA Segen PP o Leem egen ememr PP eee eee 


Grand total domes- | 
tie production....|.........- 330, 200 |3, 649, 515 |.......... 452, 400 | 5, 485, 208 | +37.0 +243 
Foreign trade: 
Imports for consump- 


TEE EE 5,497 |..........]....--... 5,548 |........ +.9 
Exports: Squares 
Roofing. ....-..- 1,390 1......... 11, 175 Dh. lulia Ah Or A E 
Other dimension 
CIE oes vsus E pta $26 008 E, E $56,587 |........ 41165. > 
Granules and 
HIE secet A 35,816 | $41,083 |.......... 39, 412 $67,012 | +61.8 481 


1 Revised figures. 

2 Reported us pieces: 1935, 1,025,020; 1936, 707,740; square feet approximate. 
3 Includes walkways, stepping stones, and miscellaneous slate. 

4 Figures not available: included in exports of stone. 

§ Collected by the Bureau of Mines from shippers. 
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Dimension slate.—' The following table shows for recent years sales 
of dimension slate; that is, all slate sold in blocks or slabs cut to 
epee sizes and shapes. Such a classification excludes granules 
and flour. 


Slate (other than granules and flour) sold by producers in the United States, 1922-81 
(average) and 1982-86 


Roofing | Millstock Other ! Total 
Ap- 
Year proxi- Ap- A Ap- 
mate proxi- proxi- proxi- 
Squares uiva-| Value mate Value mate | Value | mate Value 
ent short short short 
short tons tons tons 
tons 
1922-31 (average).| 444,845 | 157, 751 I$, 444, 978 $3,454,329 | 7,485 [$87,816 | 215,242 |$7, 987, 123 
Kr EE 144, 41 140 | 1,072, 255 | 16,170 810,443 | 2,180 | 23,786 | 74,490 | 1,900, 484 
1938 EE 153,170 | 57,920 $67, 834 | 12,060 519,078 | 3,260 | 28,951 | 73, 1, 515, 863 
1934.............. 137, 010 51,640 | 1,033, 164 | 11, 580 581, 950 3, 350 | 26, 705 | 66,570 | 1, 641, 828 
1935 1... .......... 221,630 | 83,290 | 1,456,041 | 15, 580 849, 796 | 4,820 | 35,333 | 103, 690 | 2, 341, 170 
1998... ss 336, 130 | 135, 830 | 2, 607, 402 | 20,100 | 1,175,668 | 6,820 | 55,358 | 162,750 | 3, 838, 428 
1 Includes flagstones, walkways, stepping stones, and miscellaneous slate. 
2 Revised figures. 
150 
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FIGURE 86.—Sales of slate compared with residential building and total building, 1927-30. Statistics cf 
slate compiled by the Bureau of Mines and those for building by the F. W. Dodge Corporation. 


Figure 86 compares sales of slate, except granules and flour, from 
1927 to 1936 with contracts awarded for residential building and total 
building during the same period. The figure illustrates the close 
relation between activity in the slate and construction industries, 
particularly for the years since 1929. In 1936, slate sales gained 
almost as rapidly as residential building. 
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Granules and flour.—The following table shows granules and flour 
sold by producers from 1932 to 1936: 


Crushed slate (granules and flour) sold by producers in the United States, 1932-5 


Granules Flour Total 
Year 
Short Short Short 
tons Value OR Value ns Valve 
1992) seca heeded tues ees 174,140 | $1, 058, 713 35, 630 | $139,103 | 209,750 $1, 197, us 
Tv EE 146, 880 1, 024. 917 39, 500 155, 405 186, 380 lisi: 
10 A Re peus A RM MAN 123, 200 902, 078 42,870 | 164,022 | 166, 160 ], (es, E 
RAGE TE EA A S A 166, 520 J, 112, 081 59, 990 196, 264 2276, 510 1,30 A 
ER A E A 202,730 | 1,372,095 86,920 | 274,685 | 259, 650 L 646. 7 
1 Revised figures. 


Trends in roofing slate.—Residential building is the principal market 
for roofing slate. There are no statistics available of the roof area of 
new residential construction, but the F. W. Dodge Corporation pub- 
lishes data regularly on the floor space represented by contracts 
awarded. It may be assumed that roof area bears a fairly definite 
relationship to floor space; therefore the latter may be regarded as a 
rough index of the area that must be covered with roofing. 
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FIGURE 87.—Sales of roofing slate compared with residential floor space, 1927-36. Statistics fur slate com - 
piled by the Bureau of Mines and those for floor space by the F. W. Dodge Corporation. 


Figure 87 compares sales of roofing slate in squares with residential 
floor space of new construction from 1927 to 1936. Slate is used for 
reroofing as well as in new construction, but no figures are available 
as to the proportion of each. New construction is, however, the princi- 
pal market, and the chart indicates that slate did not suffer as severe 
a decline as residential building during the depression. The rapid 
gain in sales of slate during 1935 and 1936 shows that, compared with 
past years, slate is maintaining & favorable position in competition 
D d roofing materials, although it covers only a small percentage 
of all roofs. 
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Roofing-slate prices, as indicated by sales f. o. b. quarry or mill re- 
ported by producers to the Bureau of Mines, gained 55 cents a square— 
from $6.57 a square in 1935 to $7.12 in 1936. The principal advance 
was in the Pennsylvania district, where the average sale price was 71 
cents a square higher than in 1935; in the Vermont-New York dis- 
trict the increase was 29 cents a square. 

Millstock prices were virtually the same in 1936 asin 1935. Electri- 
cal slate, structural slate, and blackboards sold at slightly lower and 
school slates at slightly higher prices. 
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FIGURE 88.—Prices of slate compared with commodity prices of building materials in general, 1927-36. 
Statistics for slate compiled by the Bureau cf Mines; commodity prices by the Bureau of Labor Sta - 
tistics. 


Trends in recent years.—Figure 88 shows graphically the trend of 
slate prices during the past 10 years compared with prices of buildin 
materials in general. Slate prices declined sharply between 1929 an 
1932, but not more precipitously than those of other building materials. 
Since 1932 prices of building materials have recovered greatly; but, 
as shown on the chart, slate prices have remained at abnormally low 
levels. Roofing-slate prices recovered somewhat in 1934 but declined 
again in 1935. However, the substantial upturn in 1936 promises a 
more prosperous era. 


REVIEW BY DISTRICTS 


The following table shows sales of slate in 1935 and 1936 by States 
and uses: 
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Slate sold by producers in the United States, 1935—86, by States and uses 


Roofing Millstock 
Opera- Other uses !| Total 
Btate tors Squares (value) 
square Value Square feet | Value 
feet) 
3935 ! 
Arkansas...............-..- AAA MEA PEA A (8) 
California.................. b 40 $320 EE DEE $42, 340 
A la. e serias eis Bice cas HOO. Mite EE (2) 
Maine....................- 8 3, 520 29, 408 243, 480 | $192 391 |............ 
Maryland.................. Tl A AA AA A (9) 
New York................. 14 3, 900 32, 621 (4) (4 250, 279 
Pennsylvania 5............. 32 | 144,290 879,209 | 2,505,910 569, 601 351, 923 
Vermont. 54 54, 310 378, 846 152, 080 87, 804 353, 059 
Virginia...................- 5 15, 570 135037 |-acossoscchlcles euren (3) 
Undistribuled uri a ll ii ls 338, 077 
Total, 1935............ 117 | 221,630 | 1, 456,041 | 2, 994, 470 849,798 | 1,343, 678 
XLI o, o A o aa 
1936 
Arkansas................... De AAA AI MA A EEE 
California.................. BI AAA ertt: AA De 47, 289 
Georgia.................... 2 (3) CO) Ee, AER AAA (3) 
Maine...................... 8 590 302, 440 240, 319 |............ 
Maryland.................. AA A AA E (3) 
New York................. 17 5, 300 44, 525 (4) (4 303, 005 
Pennsylvania !............. 31 780 | 1,603, 734 | 3,603,260 824, 817 411, 462 
ennessee................-- 1 (3) A GE, GE (3) 
Vermont.................-. 57 89. 460 652. 980 202, 750 110, 532 502. 096 
Virginia...................- 6 29, 800 259.991 A eame Tus (8) 
Undistributed 8............]........ 11 B60 |. acoso AA 378, 286 
Total, 1936............ 124 | 366,130 | 2, 607, 402 | 4, 108, 450 | 1,175, 668 1, 702, 138 


! Flagging and similar products, granules, and flour. 
! Revised figures. 

3 Included under “Undistributed”. 

4 A small amount of millstock included under “Other”. 
5 For detailed table for Pennsylvania, see p. 1207. 

* Includes output of States entered as (3) above. 


Maine.—Electrical slate, which is the chief product of the Maine 
quarries, gained about 31 percent in quantity and 29 percent in value 
in 1936 compared with 1935. Roofing slate, which is of minor in- 
portance, made a substantial gain. 

New York-Vermont.—The deposits of New York and Vermont 
furnish all the colored roofing slate now sold in the United States. 
Granules and flour, the chief products of the New York quarries, 
increased 18 percent in value of sales in 1936 compared with 1935. 
Green, mottled, and purple slates are produced in large quantities in 
the Vermont quarries. "Bales of roofing slate in this State increased 
65 percent in quantity and 72 percent in value in 1936 over 1935. 
Sales of millstock (structural, sanitary, and electrical slate), which is 
an important product in Vermont, were about one-third greater in 
1936 than in 1935. The total value of sales of slate products in 
Vermont gained nearly 53 percent in 1936. ' 

Peach Bottom district.— The Peach Bottom district situated near 
Delta, Pa., and Cardiff, Md., is an important source of slate granules 
and flour. A high-grade, blue-black roofing slate was produced in 
considerable quantities during past years, but recently production has 
been very small. In 1936 The Funkhouser Co., & large producer of 
granules, began production of roofing slate near Delta. 

Lehigh district—The Lehigh district of Pennsylvania furnished 
roofing, structural, sanitary, and electrical slate, blackboards, school 
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slates, flagging, granules, and slate flour. It is the most productive 
slate district in the United States. "The following table shows sales 
in this district in 1935 and 1936 and includes the output of granules 
and flour in Berks and York Counties. 


Slate sold by producers in Pennsylvania, 1935-36, by counties and uses 


Roofing slate Millstock ! 
Structural and 
County tors Squares Electrical sanitary ! 
(100 EE 
square 
feet) S t Value | $ et Value 
1935 4 
Lehigh... lr x .-------0---- $99, 572 46, 990 $22, 078 62, 300 $11, 557 
Berks, Northampton, and York !. ; 779, 637 5, 000 2,770 | 875, 620 261, 280 
Total, 1935.....-.-.0.-.---- . > 879, 209 51, 990 24,848 | 937,920 272, 837 
————|$UCOCO a, Pre _ ——— a _———FF — a eee _ _e_ eee 
1936 
Lehlgli.. ala 21, 490 142, 597 51, 450 25, 194 39, 850 12, 203 
Berks, Northampton, and York !. 214, 290 |1, 461, 137 9, 210 5, 410 |1, 197, 090 337, 765 
Total, 1936................- 235, 780 |1, 603, 734 60, 660 30, 604 |1, 236, 940 349, 968 
Millstock ! 
Blackboards and bul- Other Total 
County letin boards Schoo! slates (value) 1 value 
Square feet | Value | Square feet! Value 
1935 4 
Pd AI AA 338, 820 $80, 448 542, 920 $9, 150 $100 $222, 905 
Berks, Northampton, and York *. 722, 540 | 180, 463 |............].........- 353, 678 1, 577, 828 
Total, 1935... ---------- 1, 061, 360 260, 911 542, 920 9, 150 353, 778 1, 800, 733 
pa —Á——Ó— MM 2AL y 
1936 
LANE. usina 509, 820 108, 058 378, 640 6.818 |............ 294, 870 
Berks, Northampton, and York *.| 1,409,520 | 326,006 |............|.........- 474, 825 2, 605, 143 
Total, 1936.................. 1, 919, 340 434. 064 378, 640 6, 818 474, 825 2,900,013 . 


1 Exclusive of billiard-table material, value for which is included under **Other.”' 

2 Includes slate for grave covers and vaults 

3 Includes Pais ule material, as follows: 1935, 4,720 square feet valued at $1,855; 1936, 7,680 square 
feet valued at $3,363 

4 Revised figures 

3 Berks and York Counties produced roofing granules and flour only. 


Both hard and soft slate are produced. The former is used almost 
exclusively for roofing and the latter for both roofing and millstock. 
The output of all products of the industry in this district showed 
puo gains except that of school slates, which decreased 30 percent 
uantity and 25 percent in value compared with 1935. Sales of 
EOD g slate increased 63 percent in quantity and 82 percent in value; 
electrical slate, 17 percent in quantity and 23 percent in value; struc- 
tural and sanitary slate, 32 percent in quantity and 28 percent in 
value; and blackboards, 81 percent in quantity and 66 percent in value. 
Granules and flour sales gained 33 percent in value. The value of 
total sales of slate products advanced 61 percent in 1936 over 1935. 
Virginia.—Principal production is in Buckingham County, which 
produces roofing slate almost exclusively. Sales of roofing slate in 
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1936 increased about 92 percent in both quantity and value comparei 
with 1935. 
Other disiricls.—Georgia and Tennessee reported production of 
anules and a small quantity of roofing slate. The output in Cali- 
ornia consists chiefly of granules. 


NEW DEVELOPMENTS 


It was reported in June 1936 that a slate quarry at Madoc, Ontario, 
Canada, which was operated about 50 years ago, was about to be 
reopened. 

ests conducted in England indicate that certain slates when calcined 
will expand greatly to give a product that serves well as a lightweight 
aggregate for concrete. This suggests a possible profitable utiliza- 
tion of waste slate in the United States. 


FOREIGN TRADE' 


Imports.—The value of slate imported for consumption in the 
United States in 1936 was slightly higher than in 1935 but only 
about 6 percent of the value of imports in 1929. The following 
table shows value of imports from 1931 to 1936. 


Value of slate imported for consumption in the United States, 1981-86 


1931........---.--------.-- $46, 581 | 1934- -2-22-2222 $12, 639 
EEN ARTE 5,497 
E A 9, 688 | 1936...........-----.------ 5, 548 


The following table shows the value of imports in 1935 and 1936 
by countries. 


Value of slate (manufactured) imported into the United States, 1935-36, by countries 


Country 1935 1936 Country 1935 1936 
Cansda Dee ee $2, 033 $1, 074 DECH Ee ata $360 $1% 
Chilli ccl£eenezzsesceewememh. c0. EE United Kingdom............. 3l Kat 
Czechoslovakia ......00000a0nn 2,317 1, 90 = 
Hong Kong................... 21 5, 497 $ 48 
Ke ee eege 667 2, 083 


Erports.—The following table shows exports of roofing slate from 
1932 to 1936. Exports of roofing slate were included with exports 
of stone in 1936, therefore a separate figure cannot be given. 


Roofing slate exported from the United States, 1932-36 


Number Number 
Year of squares Value Year of squares Value 
A A A 1,792 $12, 215 a o e 1, 390 | $11,175 
PUSS A A etur cf E 1, 155 7, 244 1930 WEE (1) () 
JU RD EDENDI SEDENS 1, 128 9, 851 


! Figures not available; included in exports of stone. 


! Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau 
of Mines, from records of the Bureau of Foreign and Domestic Commerce. 
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The following table shows exports of slate other than roofing slate 
from 1934 to 1936. Exports of all products except school slates show 
large increases in 1936 compared with 1935. School slates declined 
a little in quantity but increased in value. The value of all slate 
exports was 84 percent higher in 1936 than in 1935. 


Slate other than roofing exported from the United States, 1984-36, by uses ! 


1934 1935 1936 
Use AE VE 

Quantity! Value |Quantity| Value |Quantity| Value 
School slates...................... cases 3... 3,686 | $25,028 2,773 | $18,140 2, 651 $20, 204 
Electrical slate............... square feet.. 114 205 10 10 5, 528 4, 449 
Blackbourds do....| 37,342 10, 425 25, 578 7, 160 53, 486 15, 502 
Billiard tables...................... do.... 489 230 1, 146 518 26, 729 10, 601 
Structural t... s es vs sse eoe es do.... 2, 985 1, 225 614 270 25, 592 5,831 
Slate granules and flour....... short tons.. 6, 399 43, 414 5,816 41, 083 9, 412 67, 012 

olea 80,527 |..........| 67,181 ]|..........| 123,599 


1 Collected by Bureau of Mines from shippers of products named. 

3 Cases weigh 130 to 165 pounds each; average is 135 pounds; cases contain from 8 to 18 dozen slates, depend- 
ing on size. Sizesrun from 5 by 7 to 8 by 12inches (inside frame). 

3 A small amount of slate for floors and walkways included under ''Structural." 


SAND AND GRAVEL ! 


By H. H. Huaues and M. A. CORNTHWAITE 


SUMMARY OUTLINE 


Page Page 
is AA 1211 ee 
Salient Statistics case ween 1212 Size of plantis...... cece ceca E Eed 51221 
ProduetioB.A e soap eet dw E ai ei ded 1213 | PTIGOS AAA A Ww rms 1222 
Noncommercial.................- cac ecce 1218 | Markets............ Lll ll Lll cel lc sac secs 1222 
Method of transport........................ 1220 | New developments........................... 1223 
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Greater activity in building and highway construction in 1936 
resulted in increased business for commercial sand and gravel pro- 
ducers, compared with 1935. With the continuation Al extensive 
secondary road programs in many States, partly with work-relief 
funds, the output of noncommercial operations likewise increased. 
Available data on consuming markets for sand and gravel and incom- 
plete returns from producers indicate that the total output of commer- 
cial and noncommercial plants in 1936 was 172,660,000 short tons 
valued at $88,747,000. This apparent increase of 39 ‘percent in ton- 
nage and 43 percent in value from 1935 continued the upswing that 
ee » 1934 following & sharp decline from 1929 to 1933. (See 

g.89 


MILLIONS OF SHORT TONS 


1905 1910 1915 1920 1925 1930 1935 1940 
FIGURE 89.— Principal trends in the sand and gravel industry, 1905-36. 


Sales of sand and gravel for all important uses increased in 1936 
compared with 1935. Building sand and gravel sales, in particular, 
were much higher than in 1935, and sales for paving and railroad bal- 
last also advanced sharply. The demand for glass, molding, and other 
industrial sands reflected the marked acceleration in general business 
conditions, the range of increase being 1 to 34 percent. "The total out- 
put of commercial sand and gravel operations in 1936 was 119,660,000 


! Data for 1936 are preliminary; detailed statistics with final revisions will be released later. 
1211 
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short tons compared with 84,607,471 tons in 1935, an increase of 4! 
percent. 


Partial returns from States, counties, municipalities, and other locs 
government agencies indicate that the production of sand and grave: 
at noncommercial plants increased to about 53,000,000 tons in 1935. 
35 percent above 1935. Prices were virtually unchanged from 1935. 

Salient statistics of the sand and gravel industry in 1935 and pre 
liminary figures for 1936 are summarized in the following table: 


Sand and gravel sold or used by producers in the United States, 1935-36, by cow 
mercial and noncommerctal operalions and by uses 


Short tons 
Äre, 
Aver- | Ton- j` 
Total age |r se 
COMMERCIAL OPERATIONS 
Sand: 
[OL C. A 2, 125, 761 |$3, 735, 343 | $1.76 | 2, 440, 000 |$4, 150, 000 | $1. 70 | +15 -3 
Molding................- 2, 980, 879 | 2,915, 173 . 98 | 4,000, 000 | 4, 160, 000 1.04 | +34 
Building................ 15, 996, 867 | 8, 547, 659 . 53 | 27, 500, 000 |14, 600, 000 .83 | +72 |... 
Paving MER PERS 11, 370, 611 | 6, 403, 215 . 56 | 14, 800, 000 | 7, 800, 000 .93 | +30 | -3 
Grinding and polishing. - 816,540 | 1,198,653 | 1.47 960,000 | 1,320,000 | 1.38 | +18, -£ 
Fire or furnace.......... 172, 847 204,477 | 1.18 210, 000 252, 000 1.20 , +21 | -? 
Engl. ze escaveos cused 1, 389, 877 881,910 .63 | 1,500,000 975, 000 . 65 +8 5 +3 
EE esee ons 49, 301 93,479 | 1.90 50, 000 110,000 | 220 +1} + 
Railroad ballast 2........ 997, 409 256, 922 . 26 1, 250, 000 280, 000 .22| +25, -3 
Mesias 1, 875, 808 860, 557 .46 | 1,250, 000 880, 000 . 70 | —35 -2 
Total sand............. _37, 775, 990 | 25,097, 388|  .68 | 53,980,000 [34,527,000 | ell -3 
Gravel: 
Building.........------- 14, 819, 051 | 9, 980, 363 . 67 | 26, 000, 000 |18, 200, 000 .70 | +75 | kal 
et EE 19, 093, 195 |12, 027, 867 . 63 | 27, 500, 000 |16, 500, 000 .60 | +44 - 
Railroad ballast 3........ 7, 546, 489 | 2, 143, 275 .28 | 11, 200, 000 | 3, 000, 000 .27 | +48 -4 
[iT MEM ATLETI 5, 372, 740 | 1, 995, 083 . 37 1, 000, 000 520, 000 .92 | —8l | 3) 
Total gravel........... 46,831, 481 |26, 146, 588 . 56 | 65, 700, 000 |38, 220, 000 ME Hed | 
Total sand and gravel. 84, 607. 471 |51, 243.978 | __. 61 |110, 660, 000 72, 747.000 | BL | H 
NONCOMMERCIAL OPERA- 
TIONS 4 | 
| 
Building................ 543, 457 272, 053 . 50 o (3) (AS MT MM 
PAVING. EE 2, 114, 112 497, 781 . 24 3) (3) (y. even |. ene A 
Total sand. ........... 2, 657, 569 769, 834 29 (5) (3) Br p... EERS 
Gravel: ; 
Building................ 822, 525 352, 346 .43 (o ($) (Lo... | ME 
Paving... 35, 836, 358 | 9,611, 223 .27 5) (3) (5 lina lares 
Total gravel........... 36, 658, 883 | 9, 963, 5659 .27 (3) (5) (9) do... Iz 
Total sand and gravel. .| 39, 316,452. 10733, 408 |  .27 | 53.000.000 116,000,000 | 30 | $3 1 
COMMERCIAL AND NONCOM- 
MERCIAL OPERATIONS 
Sand EE 40, 433, 559 |25, 867, 222 .64 (8) e (8). ur oe! eves 
CS Vel MEE ON eet 83, 490, 364 |36, 110, 157 . 43 (3) 5) (90 [...... I 
Grand total........... 123, 923, 923 161, 977, 370 50 |172, 660, 000 ¡88, 747, 000 51 


1 Subject to revision. 


? Includes some sand used for fills and similar purposes. 
sively for railroad ballast in 1935 was 870,600 tons valued at $237,059; break-down for 1936 not availat.:. 


The quantity of sand reported as used eriu- 


The figures include sand produced by railroads for their own use as follows—1935: Ballast, 173,408 LACH 
valued at $21,003, and fills and similar purposes, 126,589 tons valued at $19,863; 1936: Break-dowr Dä 


available. 


3 Includes some gravel used for fills and similar purposes. The quantity of gravel reported as used 
exclusively for railroad ballast in 1935 was 7,272,186 tons valued at $2,107,184; break-down for 1936 rot avaL- 


able. 


The figures include gravel produced by railroads for their own use as follows—1935: Ballast, 3. Zar 


tons valued at $471,108, and fills and similar purposes, 274,303 tons valued at $36,091; 1936: Break-dow D zar 


available. 


* By States, counties, municipalities and other government agencies, directly or under lease. 


$ Not available. 
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Although preliminary figures are available to indicate the approx- 
imate output of the sand and gravel industry in 1936, complete details 
by States and by uses could not be compiled in time for inclusion in 
the current volume of the Minerals Yearbook. These detailed data 
for 1936, however, will be released in temporary form as soon as the 
canvass is completed and, to maintam the historical continuity of the 
statistics in the permanent record, will be included in the next volume 
of the Yearbook. Similarly, complete details for 1935 are given in 
the following tables: 


Sand and gravel sold or used by producers in the United Statcs, 1931-36 


Gravel (including railroad 
Sand ballast) Total 
Year EE 
Short tons Value Short tons Value Short tons Value 
1931...............|] 64,492,828 | $36, 696, 746 88, 986, 218 | $49, 583,574 | 153, 479, 044 $86, 280, 320 
E E PAETE A E 42, 794, 875 22, 497, 074 77, 243, 022 35, 025, 002 120, 037, 897 57, 522, 076 
1933 EE , 160, 846 19, 676, 072 74, 594, 503 33, 396, 238 107, 755, 340 53, 072, 910 
1934............... 38, 400, 090 2A, 881, 071 78, 211, 599 36, 366, 102 116, 611, 689 01, 247, 173 
pS c olg uade 40, 433, 559 25, 507, 222 83, 490, 364 36, 110, 157 123, 923, 923 61, 977, 379 
193035... oz (?) (2) (1) (2) 172, 060, 000 88, 747, 000 


! Subject to revision. 2 Data not yet available. 
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Noncommercial operations.—Segregation of sand and gravel reported 
by States, counties, municipalities, and other local Government agen- 
cles was begun during the 1932 canvass, when it was found that thes 
noncommercial operations were producing an increasing percentag 
of the total annual output. Noncommercial production increase 
from 5 percent of the total production in 1928 to 39 percent in 1933; 
and, although the tonnage remained about the same in 1934 and 1935. 
because of increased commercial production it comprised only 35 and 
32 percent, respectively, of the total. Preliminary data indicate an 
increase of roughly 35 percent in 1936, the estimated quantity of 
53,000,000 tons comprising 31 percent of the total sand and gravel 
accounted for. (See fig. 90.) 

The average value of all noncommercial material reported in 1935 
was $0.27 a ton, whereas the indicated average in 1936 was $0.30. 
Of the 1935 total, 22,011,231 tons valued at $0.22 a ton was produced 
directly by construction or maintenance crews of States, counties. 
municipalities, and other local Government agencies, while 17,305,221 
tons valued at $0.34 a ton was produced by contractors expressly for 
the use of such agencies. State highway departments accounted for 
56 percent of the total output; counties, 40 percent; municipalities, ? 
percent; and other agencies, 1 percent. 


Sand and gravel sold or used by producers $n the United States, 1932-36, by com 
mercial and noncommerctal operations 


[Figures for ‘‘noncommercial operations” represent tonnages reported by States, counties, municipsida, 
and other Government agencies, produced either by themselves or contractors expressly for ther 
consumption, often with publicly owned Sanip mens, they do not include purchases from commercial 

roducers. - ue for ‘commercial operations,” represent tonnages reported by all other producers 
v 


ncluding relatively small amounts of railroad ballast and fill produced directly by railroad carriers 5X 
their own use) P 
Noncommercial 
Commercial operations operations ! Total accounted fot 
Year Percent . | Percent Percent 
of change of change of charge 
Short tons |from pre-| Short tons |from pre-| Short tons | frox. pre 
ceding ceding ceding 
year year year 
109 uti dwa tose cits tele a 85, 289, 076 —33.9 34, 748, 821 +41.6 | 120 -71 8 
jb sr nc OSE 66, 106, 472 — 22.5 41, 648, 877 +19. 9 107, 755, 349 —10: 
rv A A da uec 75, 322, 909 +13.9 | 1 41, 288, 780 —.9 116, 611, 689 H 
AA A er Er 84, 607, 471 +12.3 | 339, 316, 452 —4.8 123, 923, 023 +43 
A A 119, 660, +41. 4 53, 000, 000 +34. 8 172, 660, 000 +35 


1 Part of the apparently large increase In noncommercial production is due to more nearly compite 
reports in the later years. 

2 Includes 20,314,296 tons valued at $0.22 a ton produced directly by construction and maintenance crev* 
of States, counties, municipalities, and other Government agencies and 20,974,484 tons valued at Es 
ton produced by contractors expressly for the use of such agencies. Various agencies reported product: 
as follows: States, 27,950,916 tons valued at $0.35 per ton; counties, 11,382,718 tons at $0.18; municipazces 
631,461 tons at $0.23; and others, 1,323,685 tons at $0.67. 

3 Includes 22,011,231 tons valued at $0.22 a ton produced directly by construction and maintenance crets 
of States, counties, municipalities, and other Government agencies and 17,305,221 tons valued at $ 54s 
ton produced by contractors expressly for the use of such agencies. Various agencies reported product ^? 
as follows: States, 22,016,880 tons valued at $0.32 per ton; counties, 15,965,458 tons at $0.20; muniapalue 
1,027,130 tons at $0.32; and others, 306,984 tons at $0.73. 

4 Subject to revision. 
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. Commercial production of sand and gravel for building and paving 
is centered largely in the Mid-Atlantic and Mid-Western States, with 
California, Texas, and Washington as the large edu elsewhere. 
Noncommercial production, on the other hand, looms large in New 
England, North Central, and Rocky Mountain States. (See fig. 91.) 
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FIGURE 00.—Sand and gravel sold or used in the United States by commercial and noncommercial producers, 
1928-36. Figures for 1936 are subject to revision. 


FIGURE 91.— Building and payin sand and gravel sold or used by commercial and noncommercial producers 
1935, by States. Areas of circles represent tonnage. 


With the possible exceptions of Minnesota, Iowa, Wisconsin, and 
Michigan, most of the large noncommercial operations serve States 
where road materials are not available from commercial plants. The 
small noncommercial output reported in several States, notably 
Arizona and New Mexico, may be due to lack of complete data. 
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Method of transport.—Shipments of sand and gravel originating on 
class I railroads in 1936 totaled 40,213,215 short tons, an increase of 
32 percent over 30,451,218 tons in 1935. This quantity represented 
40 percent of total commercial production, exclusive of glass and mold- 
ing sand and nonrevenue railroad ballast, compared with 43 percent 
in 1935. The trend from 1928 to 1933 was toward increased truck 
shipments of sand and gravel with the railroads carrying a smaller 
percentage of the total each year. In 1934 and 1935, however, rail 
shipments were relatively larger, indicating at least a temporary 
break in the increasing use of truck transportation, which apparently 
again was greater in 1936. (See fig. 92.) 
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FIGURE 92.—Shipments of sand and gravel, by modes of transportation, 1928-36. Data on rail shipments 
are from reports of the Interstate Commerce Commission; to insure comparability, relin molding 
sand, railroad ballast, and noncommercial production have been excluded from the used in the 
comparisons. Figures for 1936 are subject to revision. 


Producers making nearly 90 percent of the tota] commercial output 
of sand and gravel in 1934 and 1935 reported the methods by which 
their product was transported. According to these figures, as sum- 
marized in the following table, raval ments in 1935 increased 
slightly at the expense of both rail and truck. Comparable data for 
1936 are not yet available. 


Sand and gravel sold or used by commercial producers in the United States, 1984-36, 
by methods of transport ! 


1934 1935 


Short tons | Percent | short tons | Percent 


of total of total 
Shipped by— 
doo dm 21, 447, 749 31. 7 23, 480, 830 31.3 
Raik EAM E PME 38, 762, 817 57.4 42, 318, 644 56.4 
REENERT 7, 358, 533 10.9 9, 273, 258 12.3 
67, 569, 099 100. 0 75, 072, 732 100. 0 
Percent of total commercial production accounted for.. 89.7 Less ur 88.7 |.........- 


! For practical purposes the entire output of noncommercial operations commonly is moved by truck. 
Including noncommercial production, sand and gravel were moved as follows—1934: Truck 58 percent, rail 
35 percent, and waterway 7 percent; 1935: Truck 55 percent, rail 37 percent, and waterway 8 percent. 


Preparation.—In both 1934 and 1935 by far the larger part of the 
output of commercial operations was washed, screened, or otherwise 
prepared, whereas most of the noncommercial production was pit-run 
material. The average value per ton of prepared material was more 
than double that of unprepared. 
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Sand and gravel (prepared or unprepared) sold or used by producers $n the United 
States, 1934-35, by commercial and noncommercial operations 


1934 1935 
Average Average 

Short tons value Percent | Short tons value Percent 
per ton | of total per ton | of total 


Commercíal operations: 


Prepared..................... 66, 865, 755 71, 947, 628 $0. 65 85.0 
Unprepared................... 8, 457, 154 12, 659, 543 - .94 15.0 
75, 322, 909 84, 607, 471 . 61 100. 0 

Noncommercial operations: 
Prepared....................- 9, 411, 195 7, 308, 799 . 63 18.6 
Unprepared................... 31, 877, 585 32, 007, 653 22 81.4 
41, 288, 780 39, 310, 452 27 100. 0 


Size of plants.—In 1927 the Bureau of Mines compiled a table show- 
ing production of sand and gravel by size of companies. A similar, 
although not absolutely comparable, compilation was made by size of 
plants for 1931 ? and in the following table for 1935. A definite trend 
toward production of an increasing percentage of total output by 
small plants is apparent. This, however, indicates decreased output 
of existing plants in the later years as well as introduction of smaller 

roducing units. In 1931, 32 percent of the total output was reported 
by plants producing less than 100,000 tons each, but this same-size 
group in 1935 accounted for 42 percent of the total. Regardless of 
this trend, however, the large plants still account for an appreciable 
part of the output; in 1935, 36 plants amounting to only 2 percent of 
the total number of plants reported 27 percent of the total production. 


Number and output of commercial sand and gravel plants in 1935, by size groups! 


Production 
Size group (short tons 
diim Percent Cumu- 
Short tons of total lative 
percent 

Less than 25,000....................... 9, 501, 000 11. 23 11. 23 
25,000 to du. OR)... eee 10, 983, 000 12. 98 21. 21 
50,000 to 99,999... . 2L c c lc e ee e - 15, 305, 000 18. 09 42. 30 
100,000 to 199,009... ..... 2... .--.----.- 17, 329, 000 20. 48 62. 78 
200,000 to MÄ, D)... --.-------.-- S 7, 768, 000 9. 18 71. 96 
300,000 to 399,999... 0222-202-2222- 9 . 48 95. 55 3, 032, 000 3. 58 75. 54 
400,000 to AO. OR... ee 12 . 05 99. 20 5, 251, 000 6. 21 81.75 
500,000 to 599,999 2... ll ll... 7 . 38 99. 58 3, 503, 000 4. 50 86. 25 
600,000 to 699.909. 12.22 2L LLL lll. o 1 . 05 99. 63 } 3 2, 884, 000 3.41 89. 66 
100,000 to 799,099. LL LL 202222222... 3 . 16 99. 79 Í 
800,000 to 899,999... 2 Ll ll cc rene 1 05 99. SN 
920.000 to 999,999 ....... eee E, IVO 99. 84 
1,000,000 to 1,999,999. ................ ] 705 99.89 |f ^9 751, 000 10. 31 100. 00 
2,000,000 and over. 2 . 11 100. 00 : 

1,862 100. 00 100. 00 84, 607, 000 100. 00 100. 00 


— 


! Plants operated by or for States, counties, and municipalities and 11 producers reporting less than 100 
short tons euch are excluded. 

? May include a few companies operating more than 1 plant but not submitting separate returns for 
individual plants. 

3 Combined to avoid revealing production of individual plants. 


2 Mineral Resources of the United States—part II, 1927, p. 163. 
3 Minerals Yearbook, 1932-33, p. 609. 
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PRICES 


Despite increased demand for sand and gravel for all usesin virtually 
every section of the country, average prices in 1936 showed little change 
from 1935. The average value per ton, f. o. b. plant, for all sand and 
gravel reported by commercial producers remained unchanged at 
$0.61. A slight weakness in sand prices resulted in a drop of 2 cents a 
ton in the average value of sand, jum it was balanced by an advance 
of 2 cents for gravel. 

Preliminary data indicate a slight increase in the average value of 
sand and gravel used in construction but & drop of 5 percent in that 
sold for paving. As building and paving combined account for about 
80 percent of total sales by commercial producers, it is evident that 
any weakness in prices of these materials is reflected strongly in the 
average value of the product of the sand and gravel industry as a 
whole. The average value of the various industrial sands changed 
little from 1935. The rise in average value of both sand and gravel 
sold for miscellaneous uses shows the result of the omission in 1936 
of large quantities of low-priced fill reported in 1935 for use in the con- 
struction of Fort Peck Dam. The indicated rise in average value of 
material produced at noncommercial operations may be due to the 
inclusion of a larger percentage of prepared material in 1936. 

According to data presented at the annual meeting of the National 
Sand and Gravel Association, price declines were sharpest in the New 
York City area and in California, where price cutting at times during 
1936 assumed the appearance of a price war. On the other hand, 
slightly increased prices were reported in Arkansas, Minnesota, 
Oklahoma, Texas, and western Pennsylvania. Apparently there was 
little change throughout the rest of the United States. 

Wholesale price indexes of the Bureau of Labor Statistics, although 
based on relatively small samples, confirm the preliminary data on 
unit values. The price index of building sand dropped from 98.7 in 
1935 to 98.2 in 1936, and that of gravel increased slightly—from 
89.6 to 90.8. 

MARKETS 


About 80 percent of the sand and gravel produced at commercial 
operations in 1936 entered some form of building or highway construc- 
tion. Indicators of these markets, therefore, are useful in followin 
trends in demand for sand and gravel. Cement, paving asphalt, an 
cut-back asphalt shipments advanced 50, 36, and 44 percent, respec- 
tively, in 1936 compared with 1935. Furthermore, concrete-pavement 
contract awards were 31 percent higher and the value of construction 
contracts awarded increased 45 percent. These data substantiate the 
evidence of incomplete returns from producers, upon which the 
preliminary production figures for 1936 are based. 

Sales of road oil in 1936 increased only 21 percent, although an 
advance of at least 35 percent in production of noncommercial pit-run 
material for use on low-type roads is indicated. The use of calcium 
chloride and even common salt in so-called ‘“‘stabilized roads” is 
growing, but no data are available to show exact trends in use of these 
materials. 
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Summary of data relating to production and consumption of sand and gravel, 
1986-86! 


Sand and gravel shipments: 


Rail shipments, class I roads 9. .................... short tons.. 30, 451, 218 40, 213, 215 +32 

Water shipments: Pittsburgh district $................. do.... 1, 766, 427 3, 166, 847 +79 
Correlative industries: 

Portland cement shipments.......................... barrels..| 75,232,917 | 112, 566, 000 +50 

Paving asphalt shipments......................... short tons. . 871, 1, 190, 705 +36 

Cut-back asphalt shipments............................ do.... 707, 953 1, 021, 290 +44 

Road oil sales... cuero paltas barrels.. 6, 798, 932 8, 256, 694 +21 
Construction: 

Concrete pavement contract awards ?.......... square yards..| 43,427, 000 56, 986, 000 +31 

Construction contract awards 6... 2.22... eee eee $1,844,546,000 |$2,677,534,000 +45 
Railway expenditures, class I roads: For ballast ?................. , 438, $15, 544, 449 +36 
Glass production: 

Glass containers RE gross..| 38,783,000 45, 216, 000 +17 

Illuminating glassware *..............  -. lll lll... turns.. 24, 058 , 805 +20 

Polished plate glass }°. .....2..------ eee eee square feet..| 179,817,000 | 197, 980, 000 +10 
Foundry activity: 

Foundry and malleable pig iron production... .... gross tons.. 2, 824, 822 3, 802, 582 +35 

Malleable castings production 1... 22 short tons.. ; 571, 696 -+23 
Freight car loadings, all commodities 12_..................... cars..| 31,518, 000 36, 686, 000 +16 


1 Many ofthe data avilable in this table are published currently in “Survey of Current Business”; compar- 
able data for 1928 are given in Minerals Yearbook, 1934, p. 839. 

3 Subject to revision. 

3 Interstate Commerce Commission. 

4 Chief statistician, Board of Engineers for Rivers and Harbors. 

$ Portland Cement Association. 

$t F. W. Dodge Corporation. 

? Interstate Commerce Commission and Bureau of Railway Economics. 

5 Glass Container Association. 

* Illuminating Glassware Guild. 

10 Plate Glass Manufacturers of America. 

11 U. 8. Bureau of the Census. 

12 American Railway Association. 


Increased ballast expenditures by class 1 railroads in 1936 confirm 
the indicated sharp advance in sales of sand and gravel ballast. 
Greater activity in glass plants, foundries, rail traffic, stone-finishing 


mills, and industry in general was responsible for increased sales of 
industrial sands. 


NEW DEVELOPMENTS 


Plant improvements in the sand and gravel industry in 1936 were 
designed to meet more rigid specifications for a wider variety of 
products. The increasing demand for a wider range of sands con- 
taining a higher percentage of finer sizes was an outstanding trend in 
the industry. Increased use of gravel, particularly crushed gravel in 
the finer sizes, in bituminous mixtures was also noteworthy.  Pro- 
ducers have been able to meet changing demands, but lack of uni- 
formity in specifications among Government agencies has resulted in 
higher costs for even the large operations. On the other hand, 
further progress was made during 1936 in standardizing ‘aggregates 
used in highway construction. Several additional States revised 
their specifications to follow the recommendations of the Division of 
Simplified Practice and changed from round to square openings in 
test screens. 

Foster and Walker * reported the results of research on strength 
and wear tests of gravel and crushed-stone-concrete. They concluded 
that the shape of the particles has little effect on strength, although 


1 Foster, Alexander, Jr., and Walker, Stanton, Wear and Strength Tests of Gravel and Crushed-Stone 
Concretes: Nat. Sand and Gravel Assoc, (mimeographed preprint), 1936, 20 pp. 
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rounded aggregates permit the use of a richer mortar because of the 
lower percentage of voids. Of particular interest was their finding 
that crushed stone rounded mechanically and used in concrete gave 
the same compressive and flexural strengths as angular crushed stone 
with the same cement content. 

Several companies are operating mixing plants to prepare material 
for so-called ‘‘stabilized roads." Sand, gravel, and clay are mixed in 
the proper proportions with calcium chloride, sodium chloride, or 
possibly some other binding agent, and trucked to the job. This 
type of construction is becoming increasingly popular for low-cost 
secondary roads but probably does not afford a wide market for 
permanent plants, except under special conditions. 

The use of conveyor belts for pit to plant and intraplant movement 
of materials apparently is increasing. The installation at Grand 
Coulee Dam has attracted much attention.’ 

A series of reports by J. R. Thoenen,® of the Bureau of Mines, 
covering prospecting, development, and operation of sand and gravel 
deposits was completed early in 1936. Some of these reports are now 
out of print, but the others may be procured from the Publications 
Section, United States Bureau of Mines, Interior Building, Washing- 
ton, D. C. Copies are available for reference in virtually all libraries. 

Health problems in the industry, particularly with respect to silicosis, 
received greater attention during 1936. 

The National Industrial Sands Association was formed in April 
1936. Producers of industrial sands first felt the need of an organiza- 
tion during the days of NRA and until the formation of the new 
association were organized as a division of the National Sand and 
Gravel Association. 


FOREIGN TRADE’ 


Imports of sand and gravel are confined largely to movements of 
aggregates across the United States-Canada boundary and to ship- 
ments of Belgian glass sand, mostly consigned to the Pacific coast glass 
VA Exports likewise are principally aggregates moving into 

anada. 


5 Anahle, Anthony, Preparation of High-Specification Sand at the Grand Coulee Dam: Am. Inst. Min. 
and Met. Eng. Tech. Pub. 715, 1936, 15 pp. Shaw, Edmund, Handles 2,500 Tons per Hour—Wastes 1,000 
to 1,500 Tons of Sand: Rock Products, vol. 39, no. 3, 1936, pp. 30-40. 

* Thoenen, J. R., Prospecting and Exploration for Sand and Gravel: Inf. Circ. 6668, Bureau of Mines, 
1932, 52 pp. (Out of print.) Development of Sand and Gravel Deposits: Inf. Circ. 6689, Bureau of Mines, 
1933, 50 pp. Band and Gravel Excavation: Part 1—The Power Shovel, the Dragline Éxcavator, and the 
Excavator Crane: Inf. Circ. 6798, Bureau of Mines, 1934, pp. 1-44. (Out. of print.) Sand and Gravel Excava- 
tion: Part 2— Power Scraper, Slack Line Cableway Excavator, and Hydraulic Giant: Inf. Circ. 6814, 
Bureau of Mines, deeg H 45-96. (Outofprint.) Sand and Gravel Excavation: Part 3—H ydraulic Dredge, 
Clamshell Dredge. Ladder Dredge, and Dipper Dredge: Inf. Circ. 6826, Bureau of Mines, 1935, pp. 97-132. 
(Out of print.) Sand and Gravel Excavation: Part 4—Car and Locomotive Haulage, Hoist and Rope 
Haulage, Remote Control Haulage: Inf. Circ. 6856, Bureau of Mines, 1935, pp. 133-178. Sand and Gravel 
Excavation: Part 5—Motor Truck Haulage, Conveyor Belt Haulage, Pumps and Pipe Lines, Barges and 
Towboats, Aerial Trams: Inf. Circ. 6875, Bureau of Mines, 1936, pp. 179-252. Sand and Gravel Excava- 
tion: Part 6—Mining Methods: Inf. Circ. 6879, Bureau of Mines, 1936, pp. 253-299. 

? Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce, 
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Sand and gravel imported for consumption tn the United States, 1934-36, by classes 


1934 1935 1936 
Class 
Short tons Value Short tons Value Short tons Value 
Glass sand !.................. 24, 516 $94, 966 52, 943 $117, 700 
Other sand 1.................. 36, 016 51, 658 12A, 013 62, 193 
Gravel........................ 74, 758 15, 851 201, 398 38, 142 
135, 290 98, 015 162, 475 378, 354 218, 041 


1 Classification reads “Sand containing 95 percent silica and not more than 0.6 percent oxide of iron and 
suitable for manufacture of glass." 
! Classification reads ''8and, n. s. p. f." 


Sand and gravel imported 1nlo the United States, 1934—36, by countries 


1934 1935 1936 


Country SSS | ELE 
Short tons Value Short tons Value Short tons Value 


North America: 


Canada..............-..-. 107, 451 $29, 324 119, 689 $40, 501 322, 090 $80, 508 
A e oscrumeczaecl^ —— ^ O90 AAA EE 
Europe: 
ETA Te WEEN 24, 538 46, 279 44, 398 95, 181 51,039 111, 246 
France...................- 24 2, 301 3, 720 4, 119 l, 
Germany................- 432 6, 078 187 2, 868 190 2, 328 
Netherlands.............. 241 2, 904 1, 037 16, 233 931 12, 135 
U. S. S. R. (Russia in 
IAS ...--2-0.------ ], 624 9, 644 560 DEN A en. 
United Kingdom. ........ 672 1, 368 101 9 3, 850 9, 979 
Asia: Japan.................. 1 BT DEE A AA E 
Oceania: 
A A PA 2 MU A UE E 
New Zegnland........-...- AA aL. Se NA 11 A we weeicut 
135, 290 98, 015 169, 705 162, 475 378, 354 218, 041 


Year Short tons Value Year Short tons | Value 
LE eeler E 96,015 | $211,558 || 1935........................ 37, 393 $26, 369 
lUdJj. lll. e eso 82, 453 54, 557 103062222. O AEE 49, 906 58, 453 
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As a result of continued improvement in the gypsum industry dur- 
ing 1936 production and sales reached the highest levels since 1930. 
The output of crude gypsum rock and gypsite from mines in the 
United States in 1936 was 2,712,510 short tons, or 42 percent more 
than the 1,903,880 tons obtained in 1935. Augmented by 661,595 
short tons of imported crude rock, new supplies of gypsum in 1936 
totaled 3,374,105 tons. Figure 93 shows trends in the gypsum indus- 
try from 1927 through 1936. 
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FIGURE 93.—Trends in domestic production, imports, and total supply of crude um in the United 
States, 1927-36. Imports include small amounts of ground and calcined gypsum. 


Sales of products made from domestic gypsum in 1936 were valued 
at $26,222,377. They included 752,625 short tons of uncalcined ma- 
terial valued at $1,458,123, sold as ‘cement retarder, as land plaster, 
and for miscellaneous purposes, and 1,730,687 tons of calcined products 
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valued at $24,674,254, used principally as building materials. These 
amounts represent substantial increases over sales in 1935, when the 
total value was $18,860,348, including 520,594 tons of uncalcined 
material valued at $1,039,979 and 1,233,816 tons of calcined prod- 
ucts valued at $17,820,369. Total sales of products manufactured 
from both domestic and foreign gypsum in 1936 were valued at $32,- 
954,558, 39 percent more than in 1935 and the highest since 1930. 

Salient statistics of the sum industry in the United States from 
1932 to 1936 are summarized in the following table. 


Salient statistics on gypsum and gypsum products tn the United States, 1932-86 


1932 1933 1934 1935 1936 
Crude gypsum: 
ined jot wae AP short tons..| 1,416,274 | 1,335, 192 | 1,536,170 | 1,903, 880 2, 712, 510 
Imported....................... do.... 374, 072 359, 490 361, 186 450, 250 661, 595 
Apparent supply.............. do....| 1,790,346 | 1,694,682 | 1,897,356 | 2,354,130 3, 374, 105 
Sales by domestic plants: ! 
Raw gypsum: 
Short tons......................... 516, 136 491, 273 578, 947 595, 130 830, 53 
WONG ROCHE NEC NS $1, 216, 388 | $1, 089, 100 | $1, 266,045 | $1,329, 140 | $1, 865,673 
Gypsum products: 
For building purposes: ? 
Short ton8..................... 1,149,872 | 1,011,506 | 1,074,017 | 1,465, 311 2, 102, 306 
A NDS UN EE $16, 122, 200 ($14, 085, 071 |$15, 510, 835 |$21, 499, 934 | $30, 061, 901 
For manufacturing uses: 
Short tons... .................. 108, 052 


43, 889 48, 965 66, 573 87, 657 
———— —— EE $454, 718 $470, 041 $673, 624 $858,071 | $1, 026, 954 


Value 
Total gypsum products sold: 
Short tons. .................... 93,761 | 1,060,471 | 1,140,590 | 1,552,968 2, 210, 338 


1,1 
ip M —À $16, 576,918 |$14, 555, 112 |$16, 184, 459 |$22, 358, 005 | $31,083, 885 


alue 
Grand total sales: 
1,709,897 | 1,551,744 | 1,719, 537 | 2,148, 098 3, 041, 021 
CERES NERONE FONTE ore $17, 793, 806 |$15, 644, 212 |$17, 451, 404 $23, 687, 145 | $32, 954, 553 


Ai AAA AA 3, 302 3, 108 1, 646 1, 906 1,84 
p p MEE EC A $29, 365 $33, 413 $26, 436 $28, 094 $26, 531 
Exports: 
Plaster board, etc.: 
Square feet......-.-..----.---.. --- 1,981,685 | 1,646,733 | 1,895,700 | 1,929,348 (9 
A EE $46, 175 $36, 057 $43, 041 $42, 465 (9 
All other: 3 
Short tons......................... 4, 919 5, 333 4, 852 9, 245 V 
ECHTEN $91, 025 $83, 155 $90, 451 $143, 731 OD 


! Gypsum and gypsum products produced from rock of both domestic and foreign origin. 

2 Includes calcined gypsum sold to other manufacturers and for miscellaneous uses. 

3 Includes ground and calcined gypsum and Keene's cement, but not ‘‘Manufactures of which plaster of 
paris is the component material of chief value n. 8. p. f." (principally statues, art goods, and novelties). 

* Comparable data not available. 

! Includes raw and calcined gypsum and gypsum products. 


The rise in imports from 1925 to 1930 (see fig. 93), when domestic 
production and sales were dropping, resulted from an increase in the 
number of calcining plants erected along the Atlantic seaboard. "The 
aggregate increased capacity of such planis consequently moderated 
the decline in imports after 1930, although the output of some oper- 
ations using imported crude declined in about the same proportion as 
that of operations using domestic material. 

lo emerit in the gypsum industry was caused almost 
entirely by the rise in volume of building construction. (See fig. 94.) 
The Federal Reserve Board index of total construction, based on the 
1923-25 average as 100, advanced from 37 in 1935 to 55 in 1936, an 
increase of 49 percent, which corresponds rather closely to the 42- 
percent rise in gypsum production. The gypsum industry was aided 
particularly by the 60-percent increase in privately financed con- 
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struction, principally for buildings, which furnished by far the greatest 
demand for gypsum products. 


120 


1923-25 AVERAGE "IOO 


INDEX NUMBERS. 1923-25 AVERAGE e 100 
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FIGURE 94.—Crude sum production compared with value of construction contracts awarded, 1927-36, 
onstruction indexes compiled by the Federal Reserve Board. 


DOMESTIC PRODUCTION 


In 1936 crude gypsum was supplied by 65 mines operated in 17 
States by 36 companies. Five operations, each of which includes an 
underground mine and a quarry, have been counted as 10 mines. 
About 60 percent of the total output was obtained from 36 under- 
ground mines, mostly in the East and Middle West. The remaining 
40 percent was extracted from 28 quarries located principally in the 
West and Southwest, although 3 large operations in the Middle West 
(1 in lowa and 2 in Michigan) supplied a considerable part of the total 
open-pit tonnage. Gypsite was produced at 10 quarries in 5 States. 

Production increased in all States except two that always furnish rela- 
tively small amounts. The four leading States, in the order of their 
importance, were New York, Michigan, Iowa, and Texas, and their 
usus output (1,707,809 short tons) accounted for 63 percent of 
the total. 


Gypsum mined, and uncalcined and calcined gypsum sold or used by producers, in the 
United States, 1932-36 


Sold or used by producers 
Number Total 


of active | quantity 
Year establish- | mined Without calcining Calcined M 
ments! |(short tons) | ——————, ———————|———————————— 


Short tons Value Short tons Value 


— ——— | —M—ÀÓÁ—— | ———————— |——M—ÓMÀ | r— | ———raá——— | A M st. 


1, 416, 274 444, 816 $929, 567 890, 495 |$11, 976, 719 | $12, 906, 286 
], 335, 192 420, 935 806, 325 821,738 | 11,121, 153 | 11,927, 478 
1, 53 d 70,828 |, 902,539 | 12, 791, 149 | 13,761,977 
1, 903, 880 520,594 | 1,039,979 | 1,233,816 | 17,820,369 | 18,860,348 
2, 712, 510 752,625 | 1,458,123 | 1,730,687 | 24, 764, 254 | 26, 222, 377 


—— 


1 Each mine, plant, or combination mine and plant is considered as 1 establishment, 
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Gypsum mined, and uncalcined and calcined gypsum sold or used by producers, in the 
United States in 1986, by States 


Sold or used by producers 


Number Total 


of active | quantity 
State establish-|. mined Uncalcined Calcined 


ments! |(short tons) 


Short tons 
California.......... (n 
Colorado........... 27, 424 9 (3 
lIowa............... 146, 233 217, 088 
Michigan.......... 
Nevada............ 
New York......... 
Oklahoma.......... 
Texas.............. 187, 469 
Other States ! : 4 607, 324 


65 | 2,712, 510 1, 730, 687 


1 Each mine, plant, or combination mine and plant is considered as 1 establishment. 

2 Included under ‘‘Other States.” 

3 Arizona, Idaho, Kansas, Montana, Ohio, South Dakota, Utah, Virginia, and Wyoming. 
* Also includes sales from California, Colorado, Nevada, and Oklahoma. 


Employment.—The improved employment situation at the mines 
in 1936 clearly reflected the stimulation of production resulting from 
the greater demand for gypsum. A comparison of data for 41 identical 
mines which supplied 74 percent of the total output indicates not only 
an increase of 23 percent in the number of men employed in 1936 
compared with 1935 but also an average gain of 43 working days, 
which combined resulted in a 51-percent rise in the number of man- 
shifts. 'The decline in production per man-shift may have been 
caused by increased maintenance and development work, which had 
been reduced to a minimum in previous years when operating econ- 
omies were necessary. 


Employment and production at 41 identical gypsum mines, 1955-36 1 


Employment Production 
Year Per man- | Per man- 
Number Bei uds pied Short | Percent | shift 

of men of days shifts tons of total (short (short 

y tons tons) 
EE 873 187 163, 252 |1, 488, 070 78.2 9.1 1,705 
1930... EE EE 1, 071 230 246, 777 |1, 992, 475 73. 5 8.1 1, 855 
Percent of change in 1936....... 4-23. 0 +23. 0 +51. 2 +33.9 |.......... —11.0 +85 


1 Includes 28 underground and 13 open-pit mines. 


Calcining.—Gypsum of domestic and foreign origin was calcined 
during 1936 at 52 plants in 16 States. Of these plants, 41, most of 
which were adjacent to mines, calcined domestic gypsum and gypsite, 
and 11 on the East and West seaboards used only imported crude rock. 
In all, 187 kettles and kilns were operated, with a total daily capacity 
of 27,962 short tons. The reduction in capacity of 1,033 tons from 
1935, which occurred in spite of the operation of two additional plants, 
resulted from the operation of eight fewer kettles and one less kiln. 


GYPSUM 1231 


Active calcining kettles and kilns in the United States in 1936, by States 


[Reported by gypsum operators using domestic and imported gypsum] 


Kettles Rotary kilns 
Nooper EE ote SE 
of cal- capacity 
ge ening | pee IR, Dur, | “hor 
plants | Number (short Number (short tons) 
tons) tons) 

P RI AA ES 6 19 2, UN ME RE 958 
ET EEN 5 22 2.B02 AA APA 2, 692 
dd TOP A eege 6 18 2, 400 5 2, 200 4, 600 

A EE 4 30 2.012 EA AA 2,512 
thor States d, oc do its 21 154 1 6, 481 2, 715 * 9, 196 
Total, plants using domestic 
gypsum: 
AA ae 41 * 143 3 17, 043 11 4,915 3 21, 958 
Ee ie 40 1154 317, 431 12 5, 090 2 22, 521 
Total, plants using imported 
gy psum: 8 
LU MESRINE 11 28 3,014 5 2, 290 6, 004 
EK EE 10 25 3, 544 5 2, 930 6, 474 


1 California, Colorado, Indiana (crude gypsum from Michigan), Kansas, Montana, Nevada, Ohio, Okla- 
horna, South Dakota, Utah, Virginia, and Wyoming. 

? Includes 3 “heehives” (reported capacity 45 tons) and 4 vertical kilns (reported capacity 40 tons). 

3 Arizona, California, Connecticut, Massachusetts, New Hampshire, New Jersey, New York, Pennsyl- 


vania, and Vermont. 
DISTRIBUTION OF SALES 


Domestic gypsum.—M ost sales of domestic gypsum comprise cal- 
cined products used as building materials. In 1936 these products 
totaled 1,621,401 short tons, including the weight of admixtures 
such as fiber, sand, hair, and paper, and were valued at $23,768,386. 
Obviously, the increases in this classification of 43 percent in quantity 
and 41 percent in value over 1935 were responsible for most of the 
gain in total sales of all products. Sales of base-coat plasters again 
led all other items in value, although before 1935 sales of wallboard 
had led for many years. The most outstandin development was the 
rise in sales of plaster board and lath to a new all-time peak of 255,688 
short tons valued at $5,601,619. The greatest value previously 
reported for these products was $4,260,087 in 1930, and the largest 
quantity was 252,813 short tons in 1928. Substantial increases over 
1935 were also shown in sales of all other products except insulating 
materials, which declined about 50 percent. The largest increase 
occurred in the classification ‘‘Other building purposes.” This in- 
cludes for the most part joint filler and patching plaster, which are 
sold in small quantities at relatively high prices, accounting for the 
high value per ton. 

Calcined gypsum for manufacturing purposes is sold principally to 
plate-glass, terra-cotta, and pottery works. Sales to all classes of 
consumers except pottery works gained over 1935, resulting in total 
increases of 21 percent in quantity and 12 percent in value. 

Trends in aie of uncalcined gypsum are influenced largely by 
demands from portland-cement manufacturers who require raw 
gypsum as a retarder in their product. Consequently, the 41-percent 
increase in quantity sold for that purpose in 1936 follows closely the 
49-percent gain in cement shipments during the year. The slight 
rise in quantity of agricultural sum sold was characteristic of the 
trend in consumption of all fertilizers, although the value was some- 
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what less than in 1935. Sales of gypsum in 1936 “For other purposes" 
were about double those in 1935, owing to a greater demand for 
fillers. 


Crude gypsum, and gypsum products made from domestic crude gypsum, sold or used 
by producers in the United States, 1935-36, by uses 


1935 1936 
Use > - A _ — 
Short tons Value Short tons 
Without calcining: 
To portland -cement mills. ......................... 706 $812, 604 641, 351 
For asrieulture LL lll. eee 25, 703 137, 298 27, 3:8 
For other purposes !....................... ll lll. 41, 185 89, 987 83, 593 
Total without calcining.......................... 520,594 | 1,039, 979 752, 625 1, 455, 123 
C alcined: 
For building purposes: 
Base-coat plasters. ......-......----.-.--------- 626, 382 | 6, 179, 542 782, 472 7, 24, 543 
Sanded plasters. - ooocoococcncooccocnaconoooo. 59, 822 376, 205 98, 437 7580, 704 
Finished plasters... l.l. 63, 583 799, 435 122, 132 1, 327, 137 
Molding plasters. ............-..... LLL c ls. 26, 378 362, 874 41, 260) 516, 325 
Keene’s cement. ....._....-..-.--.---.--.------ 22, 502 278, 014 32, 167 497, 23 
Plasterboard and John 135, 620 2. 873, 310 255, 688 5. 601, 619 
Wallboard EE 147, 099 5,515, 944 207, 133 6, SS", 737 
Partition tile €. ........... 2. 2. LL LL ll ll.lll-. 41, 069 289, 250 57, 466 431. 435 
CO ADDE maieriela ...oooooocococcoccooo... 3, 798 43, 773 1, 657 23, 5:9 
Other building purposes 5. ..................... 8, 088 166, 310 22, 389 447, 601 
Total for building purposes. ................- 1, 134, 341 | 16, 885, 557 1, 621, 401 23, 768, 386 
For manufacturing uses: à 
To plate-glass works. .......................... 23, 065 139, 518 30, 526 177, 337 
To terra-cotta works. ......-.....-...---------- 748 7, 405 2. 632 17, 147 
To pottery works.....-..........-..------.---- 37, 231 370, 099 35, 991 7. 249 
For other manufacturing usest 21, 110 285, 956 31, 016 333, 982 
Total for manufacturing uses... .............. 82, 760 802, 978 100, 165 897, 735 
For other purposes ’..............-.---------------- 16, 715 131, 834 9, 121 9s, 133 
Total calcined- ccce ccce cerne ills 1, 233, 816 | 17,820,369 | 1,730,687 | 24, 764, 254 
Grand total ele. 18, 860, 348 |........---- | 26, 222, 377 


1 Includes gypsum sold for paper or other filler, insulating materials, paint manufacturing, and rock dust. 
2 1935: 191,289,518 square feet; 1936: 362,533,715 square feet. 

3 1935: 211,042,247 square feet; 1936: 205,458,380 square feet. 

4 1935: 6,954,337 square feet; 1936: 10,207,546 square feet. 

$ Includes joint filler, patching and acoustic plaster, roofing tile, other tile, and pyrofill. 

* Includes dental plaster, hydrocal, coecal, casting and molding plaster, paper and paint filler, and stucco. 
7 Includes calcined gypsum sold to other manufacturers and for miscellaneous uses. 


Imported gypsum.—Sales of products manufactured from imported 
gypsum were valued at $6,732,181 in 1936 and comprised 20 percent 
of the total value of products made from both domestic and foreign 
gypsum. The increase over 1935, amounting to 40 percent, was 
virtually the same as the 39-percent rise in sales of products made 
from domestic rock. Gains occurred during 1936 in sales of all classi- 
fications of calcined products except molding plaster, the decline in 
which was more than offset by the unusually large sales of finishing 
plasters. The quantity and value of sales of the uncalcined products 
were also larger in 1936, although sales of agricultural gypsum, the 
most important item in the group, declined slightly. Sales to cement 
mills increased 142 percent in value, and sales of uncalcined gypsum 
for other purposes (which were almost negligible in 1935) were 5,504 
tons, valued at $66,087, in 1936. It was used mostly as filler. 
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Imported crude gypsum, and gypsum products made from imporled crude gypsum, 
sold or used in the United States, 1935-86, by uses, as reported to the Bureau of 
Mines by the importers 


1935 1936 
Use IDEEN GIN ME MEC EDEN 
Short tons Value Short tons Value 
Without calcining: 
To portland cement mills. ......................... 21, 671 $50, 815 25, 522 $123, 155 
AA c clc c ecc cce e ees ee 52, 822 238, 129 47,032 218, 308 
For other Gourtpoosea - cse e lle 43 217 5, 504 66, 087 
Total without calcining.......................... 74, 536 289, 161 78,058 407, 550 
a a e — —— oe —— — A e — | 
Calcined: 

For building purposes: 
Base-coat plasters...........---.---------.----- 159,439 | 1,570,882 249, 638 2, 368, 589 
Sanded plasters. LL cc c l.c... 16, 889 129, 607 23, 528 154, 742 
Finished plasters.....-........-.---.---..--.--- 19, 549 331, 617 62, 997 1, 101, 701 
Molding olnsterg. llli... 38, 260 531, 041 10, 902 173, 207 
Partition Ole 22 eee 11, 814 104, 041 30, 636 259, 906 
For other building purposes ! .. ................ 68,205 | 1,815,355 94, 083 2, 137, 237 
Total for building purposes SEN 314,255 | 4,482,543 471, 784 6, 195, 382 
For manufacturing uses ?..........-......---.------ 4, 807 55, 093 7,807 179, 249 
Total calcined.................................... 319, 152 4, 537, 636 479, 651 6, 324, 631 
EE Ee 
Grand total value Al 4,820,797 |...........- 6, 732, 181 


1 Includes calcined gypsum used for Keene's cement, plasterboard, lath, wallboard, roofing tile, insulating 
materials, and other building purposes, and calcined gypsum sold to other gypsum manufacturers and for 
miscellaneous uses. 

? Includes gypsum sold to potteries and for other manufacturing uses. 


PRICES 


Average values per ton of gypsum products, f. o. b. mills, as reported 
by producers, are used to indicate trends in prices, as market quotations 
are not available for many of the producing sections of the country. 
Prices thus indicated declined slightly in 1936, contrary to the Bureau 
of Labor Statistics indexes for all commodities and for building materi- 
als in general, which gained 1.0 and 1.6 percent, respectively. A 3- 
percent drop in unit value of raw sales was influenced by agricultural 
gypsum, which was valued at $4.25 per short ton in 1936, compared 
with $5.34 per ton in 1935, and by sales “For other purposes", which 
declined from $2.18 in 1935 to $2.12 in 1936. The increase in value 
of gypsum sold to cement mills from $1.79 & ton in 1935 to $1.81 in 
1936 prevented a more drastic reduction in the average value of all 
material sold raw. The average values of gypsum sold for use in 
cement manufacture varied considerably in different States, ranging 
from $1.05 to $2.93 per ton. 

The small decline in the average value of calcined products was 
caused by a drop of $4.35 per ton in the price of wallboard and smaller 
decreases in prices of building plasters despite gains in the unit value 
of Keene's cement, and plasterboard and lath. "The range in average 
values of some of the more important products was: Base-coat plaster, 
$5.85 to $10.55 per ton; wallboard, $28.71 to $41.71; and plasterboard 
and lath, $19.06 to $35.46. 

The realization per ton on gypsum mined, computed by dividing 
the total sales value by the number of tons produced, indicates fairly 
well the general trend in average prices of all products. The value 
of $9.67 1n 1936 was 2 percent lower than in 1935 but still was con- 
siderably higher than in 1934 and previous years. 
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Average values per short ton of gypsum and gypsum 
crude gypsum) sold or used by producers in the 
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roducts (made from domestic 
nited States, in selected years 


from 1910 to 1936 


Use 


1910 | 1920 | 1925 | 1929 
Sold without calcining: 
To portland-cement mills................ $1. 56 .58 | $2.66 | $1.88 
For agriculture.......................... 2.05| 5.19 | 5.92| 4.23 
For other purposes. . ...................- 1.10 | 3.32 | 7.19 | 2.88 
Average raw sales. .................... 1.59 | 3. 2.78 | 1.97 
Calcined products: 
Base-coat plasters. ......-.....---..--.-- (?) (1) (1) (1) 
Building plasters, total. ................. 23.78 [19.92 |? 7.48 | 5.15 
Keene's cement. ........................ (1) 14.90 | 13.75 | 14.67 
Plasterboard and lath. .................. (1) (1) 24.99 | 15.17 
Wallboard............................... (1) (1) 32. 66 | 20.10 
Average calcined sales t................ 3.43 | 11.53 | 10.03 | 8.69 
Sales realization per ton crude gypsum 
EE 2.74 | 7.84 | 8.38 | 6.24 


! Figures not available. 

2 Includes Keene's cement and some dental plaster and other products. 

3 Includes some dental plaster and other products. 

4 The increase in this item before 1925 was due largely to increasing integration, as some wallboard and 
other high-priced products were made by planta owned by gypsum producers instead of outside plants 
purchasing their raw or calcined gypsum from the primary producers. 

5 Calculated by dividing total value of all sales by tons of crude gypsum mined. 


NEW DEVELOPMENTS 


Increased demand for gypsum products and generally higher prices 
encouraged more plant improvements and expansion in 1936 than 
had taken place in many years. Additional properties adjoining old 
workings were acquired by at least one company. Plants on the 
East coast using imported rock, and mines in Canada supplying them, 
were acquired by one of the larger domestic producers. A new mine 
was opened in Idaho which produced a small amount of rock by the 
open-pit method for use as cement retarder. Tube milling continued 
to be a live topic, and tube mills were installed for the first time by 
a few producers. 

An electric furnace for calcining gypsum was described! as having 
the essential advantage of regulation and maintenance of the optimum 
temperature. By elimination of the hot flame, the ordinary heavy 
kettle can be replaced by one of light construction. The power 
consumption in practice is 160 to 180 kilowatt-hours per 1,000 kilo- 
grams of gypsum, varying with the water to be driven off. 


FOREIGN TRADE? 


Imports.—Foreign trade in gypsum consists mainly of imports of 
crude rock from Canada. Most of the material is obtained from 
quarries near tidewater in Nova Scotia and New Brunswick and 
shipped by boat to ports on the New England and Mid-Atlantic 
seaboards. Mexico, which ranks second as a source of imported 
gypsum, annually supplies less than 10 percent of the total. The 


1 Pit and Quarry, vol. 29, no. 5, November 1936, p. 70. 
? Figures on imports and exports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of 
Mines, from records of the Bureau of Foreign and Domestic Commerce. 
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rock from that source is quarried in Lower California and trans- 
ported in boats to the larger ports on the West coast. 

Imports of crude gypsum in 1936 were 661,595 short tons valued 
at $620,943 and, as in former years, exceeded the tonnage and fell 
short of the value furnished the Bureau of Mines by importers. 
Imports other than crude consisted of raw ground gypsum, calcined 
gypsum, plaster of paris, and Keene's cement. The only substantial 
gain was in the value of plaster of paris—$34,722 in 1936 compared 
with $20,958 in 1935. 


Crude gypsum imported into the United States, 1934-36, by countries 


1934 1935 1936 
Country | ————————————— 
Short tons Value Short tons Value Short tons Value 
Canada. --oooooccoccceocoocooo. 329, 835 $341, 283 408, 908 $424, 752 616, 080 $579, 546 
AA DEE, A A E 1 24 
A AA NEU 394 1, 679 50 1, 203 
Mexico......................- 31, 351 29, 799 40, 948 36, 619 45, 404 40, 170 


———————— |—M——Ó—Ó |————M———— 1 ——————— — | ——————— | —— 


361, 186 371, 082 450, 250 463, 050 661, 595 620, 943 


Gypsum imported for consumption in the United States, 1932-36 


Crude Ground Calcined Manufac-| Keene’s cement 
E MCCC WEEN, AS A D CA Hl EE 
SE Short Short Short pe iu Short value 
0 o O paris 0 
tons | Value | ‘tons | Value | tons | Value | (value) | tons | Value 

1034. 12 c2 conr 374, 072 |$346, 766 2, 076 | $14, 762 1, 174 | $13, 561 | $17, 948 52 | $1, 042 1$304, 079 
1933 WEE 359, 490 | 373,919 1, 907 18, 032 1,177 14, 781 13, 305 24 600 | 420, 637 
1934. .......... 360, 186 | 371, 082 1, 085 14, 880 534 10, 890 16, 859 27 666 | 414, 377 
1935... cum uda 490, 250 | 463, 050 1, 241 15, 440 601 11, 364 20, 958 64 1,290 | 512, 102 
1936 1.........- 661, 595 | 620, 943 1, 374 16, 937 450 8, 778 34, 722 20 816 | 682, 196 


1 Excludes 15,394 short tons valued at $36,182 classified as ““crude plaster rock (including anhydrite)." 


Crude gypsum imported, and uncalcined and calcined gypsum from imported rock 
sold or used, in the United States, 1925-84, as reported to the Bureau of Mines by 
the importers 


Sold or used by the importer 


Number Crude 
Year of im- imported Without calcining Calcined 


porters |(short tons) Total value 


Short tons | Value | Short tons Value 


a | MM M — n | M | ———— | — Á— | —SM———— e. 


1932 e — Á 14 351, 723 71,320 | $286, 821 303, 266 | $4,600,199 | $4,887, 020 
LI esce qumes esas 13 340, 337 70,338 | 282,775 238, 733 | 3,433,959 3, 716, 734 
Ki A 14 345, 094 60,630 | 296,117 238, 051 | 3,393,310 3, 689, 427 
KI eer Eee dan 14 1 426, 841 74,536 | 289, 161 319,152 | 4, 537, 636 4, 826, 797 
1990... 4e 0: sez 15 1 614, 218 78,058 | 407,550 479,651 | 6,324, 631 6, 732, 181 


1 Value: 1935, $867,487; 1936, $1,136,988. 


Ezports.—Export data for 1936 are not entirely comparable with 
those for previous years owing to changes in classifications. How- 
ever, it is significant that the total value of gypsum exports in 1936 
($277,522) was 49 percent greater than the total of $186,196 in 1935. 
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Gypsum and gypsum products exported from the United States, 1932—36 


Crude, crushed, or | Plasterboard and wall- | Plaster, calcined, an! 
ground board manufactures, n. e. 5 


Year EXPIRES E ERE 
Short tons Value Square feet Value Short tons Valus 
EES 8, 580 $18,931 | 1,981,685 $46, 175 1, 339 $72, 094 
A IN 3,774 11, 049 1, 646, 733 36, 057 1, 559 72, 108 
e eege 2, 588 11, 652 1, 895, 700 48, 041 2, 264 78, 7% 
[oo MN NEHME 4, 528 15,473 | 1,929,348 42, 465 4,717 128, 258 
1098... c ee ec du RE (1) 354 (1) (3) (!) 23172 168 
1 Quantity not available. 


3 Value for calcined included with ‘‘Crude, crushed, or ground " 
3 Value for “Plasterboard and wallboard’’ included with’ ‘Plaster, calcined, and manufactures, n. e. s." 


WORLD PRODUCTION 


The widespread occurrence of gypsum and its low value per ton in 
the crude form, which limits its transportation to relatively short 
distances, have encouraged production in virtually all parts of the 
world. Total world production reached a peak of 13,000,000 metric 
tons in 1929. Declines in the next 4 years reduced the quantity to 
7,400,000 tons in 1933, but since then gains have been made annually. 
Only partial data are available for 1936, but the upward trend appar- 
ently continued. 

'The United States, normally the largest gypsum-producing country 
in the world, has been exceeded as a producer by France since 1931. 
Other large producers in the order of their E are Great 
Britain, Germany, Spain, U. S. S. R. (Russia), Italy, and Canada. 
The output in Great Britain has been maintained at a high level for 
a number of years due to an extensive building program undertaken 
there during the depression. Germany, too, has had a relatively high 
production for several years, and if more complete figures were avall- 
able Germany might prove to be even nearer the lead as & world 
producer. 

Canada, which ranks about eighth in volume of output, has a greater 
export trade in gypsum than any other country, due to the proximity 
of the eastern deposits to tidewater and cheap transportation to large 
Pun centers in the United States. Moreover, trade with Great 

ritain has been stimulated by affiliation of producers in Canada with 
manufacturers in England and by the relative proximity of the new 
operation at Cape Breton, which is about a third of the way from New 

ork to England. 


GYPSUM 


World production of gypsum, 1932-86, by countries, in metric tons 
[Compiled by M. T. Latus] 
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Country ! 1932 
o AA eR cR E 90, 550 
Argentina 5. ooo ee eee eene mecs ees 33, 543 
Australia: 
New South Wales....................- 2, 481 
South Australia....................... 45, 684 
MIOLOFIN Sci asa aa 2, 951 
Western Australia....................- 8, 706 
Austria 3, Lose hcc O eee dV E 36, 000 
Brazilo A A AS 2, 000 
CADBdA. E EE 398, 883 
RUE eet 11, 989 
China soci enter eee Soe se ao eas ibe 64, 508 
Cyprüs Maid 10, 995 
a a EE EG 236, 795 
¡o e esca E rRPREEEERS du 8, 299 
Pj gero APRIRE NES ES HN 2, 081, 010 
Germany E AAA dates ce cece 398, 500 
Greece... ER 2, 167 
India, British............................. 2, 246 
2 EE 529, 821 
ADU... docucowilesrsoscuexderiesased2cdsue 4) 
Latvia ine eee SA 36, 812 
Luxemburg..............................-- , 403 
BET EE 61, 795 
Morocco, French.......................... 39, 080 
New Caledonia............................ 11, 000 
PRIOSUING AAA eet ée 1, 481 
Perüllilzeclesiesesexeetololdexeaei ieu 6, 553 
Portugal. oo cos eR more Lass ipe 4, 385 
Krut c EE 40, 018 
SDAIN EE 697, 230 
S WO060 EE 115 
TUNIS WEEN 26, 000 
U. 8. 8. R. (Russia)....................... 493, 000 
Union of South Africa..................... 7, 113 
United Kingdom: 
Great Britain.......................... 1,011, 399 
Northern Ireland....................-.. 41 
United States. ............. c Ll ll llle. 1, 284, 815 
Yugoslavia !!............. Llc cl. ell ll. (4) 
7, 800, 000 


! In addition to the countries listed, gypsum 1s produced in Cuba and Switzerland, but production data 


are not available. 
2 Data not available. 
2 Rail and river shipments. 
4 Data not available; estimate included in total. 


$ Estimate furnished by Bundesministerium für Handel und Verkehr. 


$ Approximate production. 


? Data for crude gypsum mined not available. Shipments of crude (lump, crushed, and ground) and 


calcined gypsum amounted to 741,165 tons. 
5 Exports of crude and calcined gvpsum. 
% Figures supplied by Deutscher 


ips-Verein, E. V., Berlin. Germany. 


gypsum mined and used by cement, paint, and other factories froin their own quarries. 


10 Exports. 
11 Serbia only. 


153336—31—— —'9 


Figures are exclusive of rock 


Digitized by Google 


LIME ! 


By OLiver Bowes and A T. Coons 


SUMMARY OUTLINE 
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Chemical lime.............................. 1245 otal shipments........-.-.-. cl llle ce ee 1251 
Agricultural lime and other liming materials. 1245 Hydrated lime. ......... lee eee c cuore eee 1254 
Hydrated lime.............................. 1246 


Sales of lime, which increased substantially during 1935, attained 
much higher levels in 1936. According to preliminary figures sales by 
producers in 1936 totaled 3,783,000 short tons valued at $27,464,000, 
an increase of 27 percent in quantity and 26 percent in value over 
1935. The average value per ton was $7.26 in 1936 compared with 
$7.28 in 1935. Sales of hydrated lime in 1936, which are included in 
the total given above, were 1,216,000 short tons valued at $9,700,000, 
&n increase of 21 percent in quantity and 22 percent in value compared 
with 1935. The average value per ton of hydrated lime was $7.98 
in 1936 and $7.90 in 1935. 

The table of salient statistics shows sales by uses. The most 
striking increase was in shipments of building lime; the gain of 41 
percent reflects the substantial improvement in construction during 
1936. Although building contracts reached 55 percent of the 1923-25 
average, sales of building lime were only 39 percent of the maximum 
reached in 1925. Lime has evidently lost ground to competitive 
products in this important field. 

Shipments of dead-burned dolomite for use as a furnace refractory 
(557,000 short tons valued at $4,693,000) advanced 22 percent in 
quantity and 24 percent in value over 1935. The production of steel 
ingots Increased 43 percent, but a similar gain in consumption of 
refractories was not to be expected as the large sales in 1934 and 1935 
covered both current requirements and the accumulated demand due 
to postponement of purchases during the depression years. The 
foregoing figures do not cover the entire consumption of dead-burned 
dolomite, because some steel companies calcine dolomite which they 
purchase raw. Such purchases are recorded in the chapter on Stone 
under shipments of raw dolomite. 

Shipments of chemical] and fluxing lime reached 1,988,000 short tons 
valued at $12,651,000, a gain of 25 percent over 1935. This gain may 


1 Figures for 1936 are preliminary; detailed data with final revisions will be released later. 
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be attributed partly to greater steel-making activity as about one-third 
of the lime included in this category is used in iron and steel works. 
The use of lime in water purification has increased notably. Likewise, 
most of the chemical and manufacturing industries employing lime, 
especially paper mills, tanneries, glass factories, and miscellaneous 
chemical works, increased their consumption. 

Shipments of agricultural lime (315,000 short tons valued at 
$2, 128, ,000) increased 11 percent. 

The following table summarizes the principal statistics of the lime 
industry in 1936 compared with 1935. 


Salient statistics of the lime industry in the United States, 1935-36 


Percent of 
1935 1936 ! change in 
1935 
Sales by producers: 
Total lime: 
a A EE 2, 987, 133 3, 783, 000 +2. 6 
A A A ee ees $21,748,655 | $27, 464, 000 +26. 3 
POP COU AA A A $7. 28 $7.26 —.3 
Hydrated lime: (included in total): 
Short LONG REESEN 1, 005, 619 1, 216, 000 4-20.9 
WG EE CH $7, 939, 513 $9, 700. 000 +22 
EREM A A E . 90 $7. 98 +1.0 
By uses: 
For building: 
Short TONS Sacco hss occa a eee 656, 894 923, 000 +40.5 
NV NG MD ee cU Ee $5, 716, 802 $7, 992. 000 +3.» 
LST d AI A A $8. 70 $8. 66 —.5 
For agriculture: 
Short EE eene 282, 660 315, 000 4-11.4 
Vall. ts lec aa a co a I EN LE $1, 901, 839 $2, 128, 000 +11.9 
Fer (OMe cee oat ea EE $6. 73 $6. 76 +.4 
For chemical uses (exclusive of dead-burned dolomite) 
SNOR CONS A mne capo EE 1, 592, 321 1, 988, 000 -F24. 8 
Malue. e a cun eedem div ULL Ee $10, 344, 180 | $12, 651, 000 +22.3 
POP EEN $6. 50 $6. 36 —2.2 
Dead- Tdi: dolomite: 
BhOFC CONS. oe oo Bane ea tese tle EE 455, 258 557, 000 +2 3 
A O eo e EE eee $3, 785, 834 $4, 693. 000 424.0 
Per EE EE $8. 32 . 43 4.3 
Imports: 
Quicklime and hydrated lime: 
Short TONS cco sect i IE bec eh ee 4, 443 9, 204 +107.2 
Malos. coul A ES A cok , 603 $87, 158 -+57.0 
Per ton o eleme a eos an cd $10. 49 $9. 47 -9.1 
Dead-burned dolomite: 
O o EE 7, 510 13, 928 +85. 2 
LU D ARMES e e E $189, 714 $349, 678 +84. 3 
AA IS A LM A $25. 23 $25. 11 =.5 
Exports (lime): 
a ANA n 3, 927 4, 601 +17. 2 
VA oe UM EE $63, 672 $71.109 +11.7 
A o.oo et ON A ead $16. 21 $15. 46 —4.6 


! Subject to revision. 


PRODUCTION 


The following table shows total lime sold or used by producers in 
recent years. 
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Lime sold or used by producers in the United States, 1932-36 


Number Value! 
Year iE Gaga Short tons 
tion Total Average 
sv Mp PET E A eee oem eee asad 343 1, 959, 990 |$12, 302, 231 $6. 28 
|l s WEE 332 2, 269, 280 | 14, 253, 659 6. 28 
|o, MR 324 |? 2,397, 087 |? 17,164, 024 7.16 
1995- EET Rr I SR 301 | 2 2, 087, 133 |? 21,748, 655 7.28 
1990 A camas esM NR 300 | 3,783, 000 , 464, 000 7. 26 


! Value given represents value of bulk lime f. o. b. at point of shipment and does not include cost of barrel 
0 934: includes 129,290 short tons valued at $671,864, used by producers (captive tonnage); 1935: 143,716 
tons valued at $750,155. 3 Subject to revision. 

Production by States—Data are not yet available on production 
by States for 1936. The following table shows output by States for 
1935. Ohio leads, and Pennsylvania stands second. These two 
States together produced over 41 percent of the total. Other States 
producing more than 100,000 tons each, in order of importance, were 
Missouri, West Virginia, Tennessee, Virginia, Alabama, and Illinois. 


Lime sold or used by producers in the United States in 1935, by States 


| Number | | Number 
tata of plants Short e. State of plants Short , 5 
icis | in opera-| tons | Value geg in opera-| tons Value 
| tion | | tion 

Alabama...... 9 127, 157 $803, 186 || New Jersey 4 5, 515 $42, 161 
Arizona........ 4 22, 048 227, 658 || New Mexico 3 (1) (1) 
Arkansas...... | 2 (1) | (1) | New York... 10 59, 110 462, 363 
California...... S 19, 141 191, 549 | North Carolina l (!) (1) 
Colorado...... 3 (1) (1) VORI o EK 21 707, 358 | 5,690, 656 
Connecticut ] (1) (1) | Oregon... +. 2 (1) (1) 
Florida. . .. 3 13, 572 126, 035 || Pennsylvania...... s4 31, 501 | 3, 703, 339 
Georgia..... l 5, 192 40, 689 Puerto Rico 3 t, 792 t3, 226 
HAWA onii l 6,715 70, 474 | Rhode Island... l (1) (!) 
daer Ze o... 2 (1) | (1) I| South Dakota 2 (1) | (1) 
Illinois......... 7 117,602 | 878,746 || Tennessee... | 10 146, 622 814, 834 
Indiana...... 7 71, 883 | 142, 803 ‘Tezvas...-...-. 8 | 38, 863 362, 636 
Kentucky...... 1 | (1) (1) Kus We i 8 15, 957 152, 586 
Louisiana........ KM (1) | (1) | Vermont... 5 37, 143 | 274, 792 
MAING. Ls 2 (1) | (1) Virginia.... 25 133, 696 850, 444 
Maryland.... : 11 39, 528 300, 021 Washington. 5 34,471 | 347, 399 
Massachusetts ; 5| 67,969 642, 755 West Virginia. 9 211, 904 | 1, 404, 087 
Michigan..... 3 35, 401 | 260, 097 Wisconsin. . 12 39, 324 347, 656 
Minnesota. .... 2 (1) | (1) U ndistributed . ` `. ES -| 152, 207 | 1, 208, 545 
Missouri..... 10 12, 462 | 1, 759, 918 - —|— 
Montana..... L 3 (1) (1) | | 301 |2, 987, 133 |21, 748, 655 
Nevada........ 2 (1) (1) | | 


1 Included under ''Undistributed.” 


Hydrated lime.—Lime in hydrated form is more satisfactory than 
quicklime for many uses, therefore it has beconie an important prod- 
uct of the lime industry. The following table shows sales for the 
past 5 years. 


Hydrated lime sold or used by producers in the United States, 1932—36 


Number 


Value 
Year si Gg Short tons 
tion Total A verage 
UL a a cda 158 852, 251 | $5, 370, 273 $6. 30 
EE 157 840, 007 5, 622, 026 6. 09 
ÄERER A a e iU tate CA 165 829, 430 6, 324, 023 7. 63 
TOSS: ERU 167 1, 005, 619 7, 939, 513 7. 90 
A EEN 165 1, 216, 000 9, 700, 000 7. 98 


1 Subject to revision. 
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The following table shows production of hydrated lime by States in 
1935. Ohio, Pennsylvania, and Missouri are the principal producers. 


Hydrated lime sold or used by producers in the United States in 1935, by States ! 


Short Short 

State tons Value State tons Value 
Alabama................... 21, 728 $162, 020 || Pennsylvania.............. 170,517 | $1 292,03 
California. ................. 11, 650 124, 780 || Tennessee ; 292, 792 
Florida..................... 8, 103 78,699 || Texas.....................- 20, 749 195, 969 
Georgía..................... 5, 192 40,689 || Vermont..................- 8, 961 64, 519 
HawBüll. 4 ne iuc res 6, 698 70, 219 || Virginia... .................. 55, 940 395. 423 
Illinois. .................-.. 24, 267 187,651 || Washington................ 5,078 54. 955 
Indiana.................... 3 214, 223 || West Virginia. ............. 43, 649 297,017 
Maryland.................. 24, 312 192, 461 || Wisconsin.................- 10, 782 85, 240 
Massachusetts.............. 22. 971 191, 406 || Undistributed 1............ 80, 621 676, 229 
SSOUTİ een cum EPIS 108, 824 713, 675 ———— 
New York.................. 15, 844 131, 737 1, 005, 619 7, 939, 513 
Ohio... 289, 948 2, 477, 753 


1 For shipments from plants in the United States and in Ohio, by destinations, see p. 1254. 
3 Arizona, Arkansas, Colorado, Connecticut, Idaho, Kentucky, Louisiana, Maine, Michigan, Minne 
sota, Montana, Nevada, New Jersey, North Carolina, Oregon, Rhode Island, South Dakota, and Utah. 


CONSUMPTION BY USES 


Lime is regarded as an essential raw material in many manufacturing 
industries. Much information on its uses is contained in a recent 
Bureau report.” 

The following table shows consumption by principal uses in 1935 
and 1936. 


Lime sold or used by producers in the United States, 1935-36, by uses 


1935 1936 ! 
Use 
Short tons Value Short tons Value 
ARTICULAN eee do deo leuseees 282, 660 $1, 901, 839 315,000 | $2, 128 000 
Bulag Ae A uM Ee 656, 894 5, 716, 802 923, 000 7, 992, (00 
Chemical: 
Glass: d d EE 91, 714 641, 081 6 (3) 
Metales EEN 452, 759 2, 737, 419 3) (3) 
PüperT0llls:.-.2.22 29 ES 344, 531 2, 205, 155 6 (2) 
Sugar refineries. 2 lc ll eee eee 20, 374 183, 374 3 (2) 
Ke BEER 71, 382 511, 255 ) (3) 
Water purification. ...............- LL ll ll l.l. 203, 839 1, 379, 333 1) (2) 
Other üses aora cs Dina oic ERE 407, 722 2, 686, 503 1) (3) 
Total chemical. l.l... 1, 592, 321 10, 344, 180 | 1,988,000 | 12,651, 000 
Refractory lime (dead-burned dolomite)............. 455, 258 3, 785, 831 557, 000 4, 693, 000 
4 2,987, 133 | * 21, 748, 655 3, 783, 000 27, 464, (00 
Hydrated lime (included in above totals)............- 1, 005, 619 7, 939, 513 | 1,216, 000 9, 700, 000 


1 Subject to revision. 

3 Included in total chemical. 

3 Details of distribution shown in table on p. 1245. 

* Includes 143,716 short tons valued at $750,155, used by producers (captive tonnage). 


The following table shows sales of lime by States and uses for 1935. 
Similar data for 1936 are not yet available. 


2 Bowles, Oliver, and Banks, D. M., Lime: Inf. Circ. 6884, Bureau of Mines, 1936, 37 pp. 
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Building lime.—Because of limited activity in building during the 
depression years, sales of building lime were at a low ebb, but they 
increased substantially in 1935 and 1936. Preliminary figures show 
sales of 923,000 short tons valued at $7,992,000 in 1936 compared with 
656,894 tons valued at $5,716,802 in 1935. Building lime is an im- 
ds product in Ohio. "The following table shows sales in that 

tate from 1933 to 1935. 


Lime sold or used by Ohio producers for construction, 1933-35 ! 


1933 1934 1935 


Short tons Value Short tons Value Short tons Value 


—————— | — |— |. ———— M | —— | a a ———€— —Ůě 


Quicklime.................... 1, 841 $11, 807 2, 628 $17, 080 2, 650 $17, 695 
Hydrated lime................ 214,019 | 1, 204, 394 183,032 | 1,472, 590 245, 580 2, 165, 002 


215, 860 | 1,306, 201 185, 660 | 1, 489, 670 248, 230 2, 182, 697 


1 Ohio produced 40.5 percent of the total building lime sold by producers in 1933, 36.3 percent in 1934, and 
37.8 percent in 1935. 


Chemical lime.—The chemical and manufacturing uses of lime have 
made large gains during recent years. If refractory lime (dead-burned 
dolomite) is included the total lime so used has increased from 1,663,- 
591 tons in 1934 to 2,047,579 in 1935 and approximately 2,545,000 in 
1936. Sales according to the principal chemical uses are shown in the 
table on page 1242. The following table shows sales of lime in 1935 for 
ae chemical uses that are designated ‘‘Other uses" in the previous 
table. 


Chemical lime sold or used by producers in the United States for “Other uses" in 1936 


Use E Value Use non. Value 
Acid neutralization............. 4, 344 $38, 902 || Oil and fat manufacture. ....... 20,460 | $154,204 
Alkali works (ammonia, soda, Paint (calcimine, whitewash, 

MOCKS A A 18, 133 94, 524 varnish, ete.)................. 14, 707 96, 944 
Bleach, liquid... ................ 10, 741 71,965 || Polishing and buffing. ......... 3, 103 63, 865 
Calcium acetate...............- 3, 500 20,035 || Rubber......................... 2, 027 20, 838 
Calcium carbide................ 52, 535 267,791 || Salt refining.................... 5, 942 32, 928 
Coke and gas manufacture (gas Sand-lime brick...............- 11, 400 72, 191 

purification and plant by- o A 9, 116 67, 755 

products) econo pesa e deet 20, 914 140, 026 || Soap. .......................... 8, 650 44, 035 
Food produets.................. 7,357 44,579 || Tobacco curing................. 3, 711 18, 578 
Gelatin (edible)...............- 4, 195 27,962 || Wood distillation...............| 4,265 30, 060 
kleeschen tee e be 7, 213 50,941 || Undistributed !................ 28, 669 108, 144 
Insecticides (spraying mate- Unspecified............--------- 122, 747 786, 401 

Hals ea coa 38, 428 312, 474 —————-- 
Magnesia works................ 4, 965 31, 360 107, 722 | 2, 686, 563 


1 Lime used in alcohol manufacture, asphalt filler, bichromates, bituminous concrete materials, bromine, 
calcium carbonate, calcium gluconate, cement, cinder blocks, corn products, cream of tartar, creameries 
and dairies, disinfectants (chloride of lime, etc.), dyes, explosives, flour mills, iron oxide, lubricants, mag- 
nesium oxide, oxygen purification, potassium citrate, retarder, sanitation, slag cements, sodium citrate, 
soil erosion, sulphur, textiles, and whiting. 


Agricultural lime and other liming materials.—Sales of lime for 
agriculture fluctuate less than for other major uses. In 1934, 222,077 
short tons were sold; in 1935, 282,660 tons; and in 1936, approximately 
315,000 tons. Materials used for liming land include quicklime, 
hydrated lime, lime from oyster shells, crushed oyster shells, raw 
pulverized limestone, and calcareous marl. The following table shows 
sales of these products in 1935 and 1936. 
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Agricultural lime and other liming materials sold by pastes in the United States, 
1935-36, by kinds 


Short tons Value 
Kind Effective 
Gross lime con- Total A verage 
tent ! 
1935 
Lime from limestone: 
E WER ue ER 84, 943 71, 600 $464, 603 $5.4 
Ee EE 197, 717 130, 500 1, 437, 236 1.7 
Lime from oyster shells ?........... LLL LL cc ll lll... 16, 258 13, 700 102, 593 6.31 
Oyster shells (erushed)?................. LLL LLL cl ll. 44, 145 21, 300 106, 609 24 
Limestone A A A A 2, 140, 370 921,000 | 2,656, 728 12 
Calcareous marl....................... LLL c cono 88, 062 , 96, 658 110 
1936 3 
Lime from limestone: 
Ort HEES 94, 000 79, 000 518, 000 SS 
E WEEN 221, 000 146, 000 | 1,610,000 7.2 
Lime from oyster shells ?_._.._...............--..-.---- 9, 802 8, 300 72, 7.35 
Oyster shells (crushed)?............. 2l. ll l.l ll... 68, 232 32, 900 196, 498 2% 
A EE 3, 411,000 | 1,468,000 | 3, 1 12 
aleareous mar].......... uou da 45, 528 20, 400 13 
1 Estimated. 2 Bureau of Fisheries. 3 Subject to revision. 


Hydrated lime.—Sales of hydrated lime, by uses, in 1935 and 1936 
are indicated in the following table: 


Hydrated lime sold or used by producers in the United States, 1935-36, by uses 


1935 1936 ! 
Use ——————— 
Short tons Value Short tons Value 
A CTICOIUPAl EEN 197,717 | $1, 437, 236 221,000 | $1,610, 
O A REX Mela A 471,051 3, 977, 204 645, 000 5 512, 0 
Chemical: 
GSS 104 Tc" 1, 154 7, 792 ( (3) 
Metallo TE Voice 34, 107 249, 607 ( (2) 
Paper mls. ita ati 30, 184 216, 601 is (2) 
Sugar refnerles eee. 12. 627 116, 359 C) 
A -se ereus eee es encase ean E 32, 112 234, 558 (3) 
Water puríflcation.......... 2. lc lll eee lle 102, 675 774, 396 (1) 
EIERE Sg 123, 992 925, 760 (1) (7) 
Total cbemienl Lll... 335, R51 2, 525, 073 350, 000 2, 578, (00 
1,005, 619 | 7,939,513 | 1,216,000 | 9, 700, 000 
! Subject to revision. ? Included in total chemical. 


TRENDS IN PRINCIPAL USES 


Figure 95 shows trends in the principal uses of lime from 1915 to 
1936. Total production in 1936 increased more than in any year since 
the bottom of the depression in 1932. The chief increases from 1932 
to 1935 were in chemical lime, but in 1936 the principal gain was in 
building lime. Trends in the average value per ton and in the num- 
ber of plants in operation are also shown. 

Figure 96 shows the relation between sales of building lime and 
volume of construction for a 10-year period. A steady gain in this 
market may be anticipated if the volume of building attains the pro- 
portions expected. 
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FIGURE 95.— Trends in the principal uses of Jime, number of plants, and average value per ton, 1915-36 
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FIGURE 96.— Value of sales of SH UE lime compared with value of construction contracts awarded, 1927-36. 
To facilitate comparison unlike units have been reduced to percentages of the 1923-25 average. Statistics 
for lime are from the Bureau of Mines; those for construction compiled by the Federal Reserve Board 
from data of the F. W. Dodge Corporation. 


Figure 97 shows the relation of sales of fluxing and refractory lime 
(dead-burned dolomite) to output of steel ingots from 1927 to 1936. 
The remarkable activity of steel plants in 1936 has so fostered this 
market that sales were at a higher level than in predepression years, 
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FIGURE 97.—Sales of fluxing and refractory lime compared with steel-ingot production, 1927-36. To facili 
tate comparison uniike units have been reduced to percentages of the 1923-25 average. Data on produc- 
tion of steel ingots compiled by American Iron and Steel Institute. 


NEW DEVELOPMENTS 


In May 1936 the Bureau of Mines published Information Circular 
6884, entitled “Lime.” It covers briefly the history of lime manu- 
facture, raw materials, kinds of lime produced, uses, quarrying and 
manufacturing methods, and demi em 

À new type of heat- and sound-insulating building material known 
as microporite has been developed in Europe for interior use. Fine 
silica dust is mixed with lime and water, molded, and treated with 
steam for 7 hours. "The process is similar to that employed in the 
manufacture of sand-lime brick, but the reaction is more rapid and 
complete. "The units are strong, although they weigh only 25 to 50 
pounds per cubic foot. A large Canadian lime producer is conducting 
exhaustive research on the manufacture of this product. 

Many improvements were made in plant equipment in various parts 
of the country in 1936. Several lime-putty dE were completed; 
some of them furnish aged putty, for which certain advantages are 
claimed. 

It has been found that hydration of lime can be accelerated by the 
addition of small percentages of salts, such as sodium hydroxide. 

Experiments conducted in Europe indicate that the hardening and 
setting of lime mortar are not due primarily to carbonation but to 
drying and shrinking of the calcium hydroxide gel. Short cycles of 
partial drying and rewetting increase the strength greatly. 

An innovation in the lime industry is the installation by the Chem- 
ical Lime Co., Bellefonte, Pa., of a 400-foot rotary kiln. The purpose 
of the kiln is to obtain slow calcination at a relatively low tempera- 
ture and to attain a large productive capacity. About 3 hours elapse 
from the time the limestone enters the kiln until it is discharged as 
lime, and the maximum temperature attained is about 2,200? F. It 
ls expected that 200 tons of chemical lime will be produced daily. 
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The average value of lime, f. o. b. plant, dropped steadily from 
1923 to 1932 when it was only $6.28 a ton. The value remained un- 
changed in 1933, advanced to $7.16 & ton in 1934, rose to $7.28 in 
1935, and remained fairly steady in 1936 at an average of $7.26. 
The price of agricultural lime increased 3 cents a ton; building lime 
dropped 4 cents; chemical lime dropped 14 cents; and refractory lime 
(doad bunad dolomite) rose 11 cents a ton in 1936. The average 
sales value of hydrated lime at the centers of production rose from 
$7.90 a ton in 1935 to $7.98 in 1936. 

As indicated in figure 95 the average value of lime is still much 
lower than in 1926. The price index of lime (1926=100) was 78.6 
in 1934, 79.9 in 1935, and 79.7 in 1936. The price indexes of all 
building materials for the same years were respectively, 86.2, 85.3, 
and 86.7. Therefore, the recovery in prices of lime has not kept pace 
with that of building materials in general. 


FOREIGN TRADE? 


Imports.—Total imports of lime for consumption in the United 
States in 1936 were nearly twice as great in quantity and 85 percent 
greater in value than in 1935. The largest increase was in imports 
of dead-burned dolomite, the use of which has been stimulated 
greatly by the high level of activity at steel plants. The following 
tables show imports for & series of years and imports for 1935 and 
1936 by countries: 


Lime imported for consumption in the United States, 1932-36 


Hydrated lime Other lime Dean burned dolo: Total 
Year 

Short Short Short Short 

tonis Value tone Value tons Value tons Value 
10 2: A i eee 1, 677 $18, 756 7, 100 $77, 279 5,120 | $115, 808 13, 807 $211, 843 
(KK E 1, 200 11, 865 9, 305 93, 396 6, 763 163, 081 17, 268 268, 345 
(KE ..........l.ll. 923 8, 872 §, 309 74, 447 6,473 166, 912 15, 705 250, 231 
HK WEE 1, 030 10, 571 3, 413 36, 032 7, 519 189, 714 11, 962 236, 317 


Ee EE 1, 345 12, 212 4, 850 73,916 | ! 13, 928 t 349, 678 23, 132 436, 836 


1 Classification changed in 1936 to “Dead-burned basic refractory material containing 6 percent or mor 
of lime and consisting chiefly of magnesia and lime.” 
1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce, 
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Lime imported for consumption tn p United States, 1935-86, by countries and 
tstricts 


District 


Short 

tons Value 
Austria.......-.----------0----| Le AAA A Oe OSB cen AMES 
esq cundo c NER 702 $7.03 
Maine and New Hampshire........... 1, 231 85 1,357 
DIBPOD A cs A E AA 55 462 
CADAdA. caco Se A A 1, 19,180 | 2 762 29. 1% 
EE 9 88 18 154 

ee 5,227 44, op 
CUDA coss A A AAA eni Seaia E Gei 
SA, RE 24 

Germany.................-..-.|U pittsburgh... |. 3) 2 165 
AA — P newn Ee (2) à ; e A hs 
BS0Ü.. ol ueteri eed ewueate e 

MACROS E caen dapes elen 32 e 
United Kingdom Se Apt Dae Sa NOW VO ua da 35 767 50 i 
9, 204 87, 153 

1 Exclusive of dead-burned dolomite. 2 Less than 1 ton. 


Exports.—Exports of lime are relatively small. The following 
tables show exports for & series of years and for 1936 by countries of 


destination: 
Lime exported from the United States, 1982-36 


Year Short tons Value Year Short tons Value 
AAA So dec LA eee 3, 579 $56, 479 1036 EE 3, 927 $63, 6.2 
1933 AA eem ac ueid 3, 710 58, 095 1936. A 4, 601 711,100 
1994 O O 3, 752 60, 167 


Bhort Short 
Country 1008 Value Country tons Value 
North America: South America: 

Canada... ..---00---2-020-0---- 1, 404 | $18,070 Argentina...................... 14 $579 
Central] America: Brarl..22..-2 62.9 A uem 11 18 
British Honduras. ........... 8 178 Chili. orsus EE 14 387 
Honduras.................... 1, 005 9, 501 Colombía....................... 1 31 
o .---....---- 45 1, 283 AT 000-00 158 1.880 
Sheet EE 64 1, 454 (Nat EE 250 3, 383 
Salvador..........- cc c.ascee 07 881 Uruguay............-.......-.- ] 3 
EE 22: A 86 1,977 Vene£uela...................... 5 LS 

Newfoundland and Labrador... 40 056 || Europe: : 
West Indies: CE A eg 1 31 
British: A AS 17 586 
Er eet Ar ccc oec cns REC 63 784 Heweden 44 1, 998 
Trinidad and Tobago....... 28 550 8witzerland.................... 1 16 
Other. iocus RILeR 461 7, 958 United Kingdom............... 12 412 

2 A a ES 91 1, 153 || Asia: 

Dominican Republic. ........ 3 102 JD ecos rt 534 16, 389 
Netherland................... 76 400 Netherland India............... 6 249 
Philippine Islands.............. O) 22 
Oceania: Australia............... 2 $0 
4,601 | 71,109 


1 Less than 1 ton. 
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SHIPMENTS 


Total shipments. —Shipments of lime, as reported to the Bureau of 
Mines by producers, are combined in the following table to show, for 
1935, total sales by States, shipments from each State, shipments into 
each State, probable consumption or supply in each State, and per- 
capita consumption. The figures in the second table are arranged to 
show the quantities of lime originating in and destined for State 
groups that approximately comprise various freight-rate zones. The 
figures in the second table do not include small quantities produced in 
Hawaii and Puerto Rico, foreign shipments, or lime for which distribu- 
tion is not recorded. No account is taken of reshipments beyond the 
destination indicated when the lime left the producing plant. Similar 
figures for 1936 are not yet available. 


Lime supplies available for consumption in continental United States in 1935, by 
States, $n short tona 


Supply 
Sales by | Shipments | Shipments 

plate producers | from State | into State | Hy- p ea Total ae 
drated Ine capital 1 
Alabama.................... 127, 157 39, 568 14,189 | 13,325 88, 453 101, 778 72 
AIIZ0DnB....-.llcllsooc-secas 65 172 1,121 12, 73A 3 72 
Arkansas o oeollooleci--]ex- 1 (2) (1) 5, 883 8, 818 14, 701 15 
California..................- 49, 141 6, 415 22,813 | 18,232 47, 307 : 23 
Colorado.................... 6) (2) 4, 235 5, 849 10, 084 19 
Connecticut................. (2) a (1) 8, 129 14, 379 22, 508 20 
RI AAA EE, EEN 22,755 9. 875 12, 880 22, 755 178 
District of Columbia. .......]...........] LLL s s... 14, 631 13, 076 555 14, 631 49 
Florida... 2 cael c ar nce 13, 572 AI 19, 190 14, 450 33, 640 42 
E AA 5, 600 23,087 | 21,923 5, 756 27, 679 17 
IddlO c. gcse ose’ AEN ENEE (3) 850 1, 900 8 
¡A A Erie 117, 602 47, 887 97,846 | 50, 887 116, 674 167, 561 43 
Indiana....................- 71, 883 43, 511 67,841 | 29,320 66, 893 96, 213 56 
Lo 222 2cic e esl AA BEE 50,378 | 13,027 37, 349 50, 376 40 
E d ou AO WEE 17, 783 10, 888 6, 895 17, 783 19 
Kentucky................... O — |........-.... WM 11, 088 45, 146 56, 234 40 
Louisiana................... V Geer h 7, 506 46, 021 53, 527 50 
Maine. go ore esI 2) (3) 3) 6, 580 41, 353 47, 933 113 
Maryland..................- 39, 528 12, 300 52, 405 40, 868 38, 765 79, 633 95 
Massachusetts. ............- 67, 969 53, 973 38, 368 22, 363 30, 001 52, 364 24 
Michigan.......-.........-. 35, 401 23, 116 128, 881 38, 159 103, 007 141,166 61 
Minnesota. ......-...... sr. (2) (3) (3) 9, 958 16, 858 26,816 20 
M SSISSIDDI AAN UA EE 15, 539 4, 439 11, 100 15, 539 16 
Missouri.................--- 312, 462 252, 314 12,105 | 35, 188 37, 065 12, 253 37 
Montana.................... (3) (2) (3) 6, 947 2, 020 8, 967 34 
Ri A EENEG IA 6, 367 4, 682 1, 685 6, 367 9 
Nevads.... oo la e (3) (3) (2) 11, 721 1, 094 13, 715 277 
New Hampshire. ...........|...........]..--........ 6, 940 1, 954 4, 986 6, 28 
New Jersey................. 5, 515 313 104, 707 69, 027 40, 942 109, 969 51 
New Menzxico...............- (3) (8) (1) 2, 084 ,8 3, 884 19 
New York.................. 59, 110 16, 611 192, 103 | 117, 418 117, 184 234, 602 36 
North Carolina............. (2) (3) (2) 27,416 29, 272 56, 688 33 
North Dakota |... LLL. A 5, 672 5,410 2 5, 672 16 
Ohio c Bitte eating oes 707, 358 477, 968 126, 288 | 81.919 273, 759 355, 678 106 
Oklahoman EE A BEE 11, 789 0, 427 5, 362 11, 789 9 
OTeCON A secado sese (3) (2) (3) 1, 442 6, 989 8, 431 17 
Pennsylvania. .............. 531, 501 222, 099 168, 399 | 135, 944 341, 857 477, 801 95 
Rhode Island............... (3) (2) (2) 4, 501 3, 793 8, 204 24 
South Carolina..............]...-.......| ............ 11, 400 7, 999 3, 461 11, 400 11 
South Dakota..............- MM NA (3) 2, 365 3, 017 5, 382 16 
Tennessee................... 146, 622 116, 893 9,813 | 16, 605 22, 937 39, 542 27 
(AAA oud fe cout 38, 863 2, 519 1, 20, 985 17, 347 38, 332 13 
Utahissa EE 15, 957 240 200 3, 195 12, 722 15,917 62 
Kier 37, 143 33, 445 329 9 3, 097 4, 027 21 
VICIO SEN 133, 696 98, 376 43,185 | 32,956 45, 540 78, 505 60 
MWnsbington. -2.222222 34, 471 6, 993 757 3, 992 24, 243 28, 235 35 
West Virginia..............- 211, 904 155, 776 101, 652 13, 031 144, 749 157, 780 174 
Wisconsin..................- 39, 32A 11, 305 44,850 | 20,908 51,871 12, 779 50 
Wyoming AMA EE BEE 1, 084 843 241 1, 084 9 
Undistributed............... 152, 207 61, 183 248 040" AN, A AA AA 
2, 975, 626 |? 1,691, 860 | 1,684, 542 | 996,811 | 1,971,497 | 2, 968, 308 47 


3 Based on Bureau of the Census preliminary statement. 
2 Included under '"Undistributed.'' 
3 Includes 7,318 tons of lime exported or unspecified by producers as to destination. 
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The following table shows shipments of lime to noncontiguous 
Territories of the United States in 1935 and 1936: 


Shipments of lime to noncontiguous Territories of the United States, 1935-S6, in 
short tons} 


1936 
Territory 
Value Short tons Value 


American 8a8mo8..................- cc c ecce ee aeree 
AA A REDE REESE 


coronar pana arcos rs e ep e e wm e wm o on e e em | ewe em zs wm o e eeee 


! Figures compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of Foreign and 
Domestic Commerce. 
2 Less than 1 ton. 


Hydrated lime.—The following table shows shipments of hydrated 
lime by destination in 1935. As Ohio is the largest producer, supply- 
ing about 29 percent of the total in 1935, the table shows also Es 
ments from Ohio plants into the various regions. 


Shipments of hydrated lime from plants in the United States and in Ohio in 1936, 
by destinations 


From all plants From Ohio plants 
Destination 
short | E | shore | Digi | Gross 
(percent) (percent) | (percent) 
Illinois, Indiana, Michigan, Ohio..................... 200, 285 19.9 | 119,892 41.3 59.9 
Delaware, District of Columbia, Maryland, New 
Jersey, New York, Pennsylvania, West Virginin...| 399,239 39.7 | 110,998 38. 3 N.S 
Connecticut, Maine, Massachusetts, New Hamp- 
shire, Rhode Island, Vermont.....................- 44, 457 4.4 13, 067 4.5 29.4 
Florida, Georgia, North Carolina, South Carolina, 
et Ae EE 109, 484 10.9 22, 967 7.9 21.0 
Alabama, Kentucky, Louisiana, Mississippi, Ten - 
DOS EE 52, 963 5.3 8, 491 2.9 1&0 
Arkansas, Kansas, Nebraska, Oklahoma, Texas. ..... 48, 865 4.8 1, 995 24 4.1 
Iowa, Minnesota, Missouri, Wisconsin..............- 79, 081 7.9 10, 894 8.8 13.8 


Arizona, California, Colorado, Idaho, Montana, 

Nevada, New Mexico, North Dakota, Oregon, 

South Dakota, Utah, Washington, Wyoming...... 62, 437 6.2 1, 323 .5 21 
Undistributed and exports... ..........-....---..---- 8, 808 .9 321 .1 16 


CLAYS: KAOLIN (CHINA CLAY AND PAPER CLAY), BALL CLAY, 
FIRECLAY, BENTONITE, FULLER'S EARTH (BLEACHING 
CLAYS), AND MISCELLANEOUS CLAY 


By PauL M. TYLER and R. W. METCALF 


SUMMARY OUTLINE 


Page Page 
General conditions. ..................-.. sss. 1255 | Domestic production—Continued. 

Salient statistics... lc LLL lll clle 1256 Fuller's earth............-.. Lc ccce e cereo 1261 
Classification... Le ecce Lecce ec eere 1256 Miscellaneous clag.. eee crees 1262 
Domestic production......................... 1257 Heavy clay products. ...................... 1262 

China clay or kKeolin -0-20-22 -220-.-- 1257 | Foreign trade.........................-. ese. 1264 

Ball OT EE :1958 | - tee 7 EE 1264 

BIID-ClBy Las rou A A 1259 eil EE 1265 

TE EE PE SE 1265 

Stoneware clgy. c nee 1260 | Consumption and uses. ...................... 1266 

A a000aooMsenMnanManenMnMa 1260 | The industry in foreign countries............. 1269 


In 1936 the production and sales of domestic kaolin broke all pre- 
vious records, and sales of merchant clay generally continued their 
upward trend. More domestic clay was exported than in any earlier 
year, and although imports of china clay and certain other kinds of 
clay were slightly greater than in 1935, they were far less than in pre- 
depression years. Prices were unchanged or only slightly higher, but, 
owing to larger-scale operations, the industry as a whole enjoyed a 
prosperous year. Improvement was most marked in the production 
of higher-grade clays. The heavy-clay-products industries and even 
the industries using fire clays have so far failed to recover all the 
ground they lost after 1929, although their condition has improved 
sharply from the extreme depression of 1932. The pottery industry, 
too, has failed to regain its former importance, and several other 
ceramic industries have lagged behind the general recovery, which 
partly explains the much reduced consumption of sagger clays. More 
clay was used in making firebrick in 1936 than in any previous year, 
according to the Bureau of Mines records, and the refractories indus- 
tries as a whole were in healthy condition. The most spectacular 
increase was in the use of domestic clay in paper making, sales to 
that industry having been almost 40 percent greater in 1936 than in 
1930, the former record year. 'The consumption of clay by the rubber 
industry, which only recently has become an important buyer of such 
material, increased to an even greater extent, though not so significant 
from a tonnage standpoint, accounting for almost twice as much clay 
in 1936 as it did before 1933. 

High lights in the following summary table, which compares pre- 
war, predepression, and recent years, are the general rise in domestic 


production and exports and the decline of imports. SR 
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Salient statistics of the clay industry of the United States, 1909-18 and 1925-35 


1909-13 1925-29 1930-34 
(average) | (average) | (average) 1935 1936 


Domestic clay sold by producers: 


Kaolin, china clay......... short tons.. 132, 114 453, 618 431, 932 523, 656 ES, 939 
Ball clay.....................-.. do.... 63, 371 116, 127 70, 299 96, 260 101, 324 
Fireclay and stoneware clay... .- do....| 1,771,667 | 2,898,576 | 1,487,364 | 1,938, 301 2, 471, 575 
Bentonite....................... do.... (1) (1) 118, 120 191, 133 291, £25 
Fuller's earth... ................ do.... 35, 663 261, 640 259, 354 227, 745 230, $14 
Miscellaneous clays............. do....| 1414,814 1 575, 708 272, 615 174, 030 278, GAS 
Total domestic: ! 
uantity.................. do....| 2,417,629 | 4,305,669 | 2,639,684 | 3,151,215 4, 013, 242 
SUG EE EE NC $4, 067, 229 |$17, 568, 812 |$10, 977, 776 1$13, 054, 152 | $15, 688, 431 
MM ee ens  €—ÜÀ— MM] MÀ fot —— 
Imports: 
Kaolin, china clay......... short tons.. 261, 266 339, 014 140, 888 125, 963 139, 797 
Common blue, Gross Almerode 
short tons.. 19, 763 12, 130 11, 306 15, 552 32, 166 
Fuller's earth... do.... 17, 060 8, 118 4, 708 2, 935 273 
Other clays..................... do.... 33, 259 61. 048 24, 713 31, 941 21,1% 
Total imports: 
Quantity.................. do.... 331, 348 420, 310 181, 615 176, 391 195. SCH 
TEE $2, 006, 823 | $3,841, 462 | $1, 595, 101 | $1, 672, 814 $1, 896, 642 
Exports: 
Fireclay................... short tons.. (3) 55, 316 39, 709 49, 949 65, $74 
Other clay (..................... do.... Q) 54, 028 68, 978 101, 524 90, 549 
Total ex ports: 
Quantity.................. do.... (?) 109, 344 108, 687 151, 473 156, 443 
Male n d o e uode xcu uu (3) $1, 217, 769 | $1,323, 744 | $1,865,069 | $1, S44, 035 


1 Sales of bentonite included under “Miscellaneous clay"' before 1930. 

1 Includes fuller's earth, previously reported in a separate chapter in Minerals Yearbook or Mineral 
Resources volumes. 

3 Statistics of exports of clay not separately recorded before 1916. 

$ Includes fuller’s earth. 


CLASSIFICATION 


The industrial uses of clays differ almost as much as do their 
chemical and physical attributes. For a decade or more, the Bureau 
of Mines clay-production statistics have represented chiefly clay 
mined and sold as clay, mined under royalty, or shipped into another 
State for fabrication. In effect, this classification includes most of the 
high-grade kaolins, ball clays, slip clays, and bentonites used for fine 
ceramic wares, paper making, and general industrial purposes, plus 
& considerable part of the firecleys used in the manufacture of refrac- 
tories and most of the fireclays used for other purposes. It excludes 
most of the clays and shales used in making common brick, sewer 
pipe, and other eli products or in cement manufacture. The 

resent chapter in general follows this same classification, except that 
it includes also fuller’s earth, formerly discussed in a separate chapter 
of Minerals Yearbook. 

Most clays have the property of bleaching oil to a greater or Jess 
extent, hence fuller’s earth is merely a clay that 1s used commercially 
in the raw state for decolorizing or bleaching oils and fats. Certain 
other clays, notably bentonite, develop this property to an even higher 
degree when treated with acid, but earth so activated is not classed 
by the Bureau of Mines as fuller’s earth, even though used for much 
the same purposes. 

The term "clay" includes a great variety of substances that may 
differ widely in chemical, mineralogical, and physical properties. 
Virtually all clays comprise a number of minerals. Even pure 
kaolinite (A1,0,.2510,.2H30), which is ordinarily considered to be the 
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typical "clay substance", recently has been found to exist as three 
distinct minerals, and each of these in turn exhibits variations in 
particle size and other physical attributes. In addition to the kaolin 
minerals and other relatively simple aluminum silicates, almost all 
clays contain quartz, feldspar, and mica with varying amounts of 
organic matter and, in addition, other impurities—such as iron, man- 
ganese, and titanium oxides—that may discolor them sufficiently to 
render them unfit for certain important uses. The white clays are 
agen) the purest, but no two are really alike, and great care must 

e exercised to maintain & reasonable uniformity in successive ship- 
ments, even from the same deposit. Defloculation and sedimenta- 
tion processes, which hitherto have represented the best clay-washin 
practice, are inadequate for any but size separations; but proved 
technique, including the application of froth flotation, may permit 
commercial fractionation and recombination of natural clays from 
different banks so as to yield well-standardized products. Under 
these circumstances, the various rule-of-thumb classifications of clays 
that have developed may lose their significance. Already the Bureau 
of Mines, in cooperation with the Tennessee Valley Authority and 
private clay companies, has devised methods for manufacturing from 
domestic clays a uniform reproducible product of high-grade kaolin 
equal to the best Czechoslovak porcelain clay. To develop markets 
for local clay, the Tennessee Valley Authority has laid the founda- 
tions of a ceramic industry in the South that for the first time will use 
electrically-heated kilns for making pottery. At Boulder Dam, the 
Bureau of Mines likewise has demonstrated the feasibility of firing 
pottery products electrically so as to afford outlets for local clays in 
that vicinity. 

DOMESTIC PRODUCTION 


China clay or kaolin.—The production of kaolin or china clay jumped 
to 638,939 short tons valued at $4,537,738 in 1936 compared with a 
previous high record of 533,800 tons valued at $3,893,814 in 1930. 
Georgia as usual was the leading producer, contributing 66 percent of 
the total; South Carolina was second with 20 percent; and Pennsyl- 
vania is the only other State that produced as much as 5 percent of the 
total, although its output is considerably less valuable than that of 
Florida, which does not produce the cheaper grades of kaolin. The 
dominance of Georgia is exaggerated somewhat by the inclusion since 
1931 of certain hard or so-called "flint kaolins as kaolin rather than, 
according to use, as fireclay. Accordingly, a break-down of the 
Georgia figures is submitted in an accompanying table. 

Increased sales in 1936 were well distributed among consuming 
industries, of which the paper industry is most important, as it 
accounts for about two-thirds of the total sales of this class of clay. 
The rubber and ceramics industries, each of which takes about 15 
percent of total sales, also were more prosperous in 1936. Larger 
and larger quantities of clay are going into paint and miscellaneous 
products. In the paper industry the use of calcium carbonate sludge 
has increased substantially, but the use of clay, more especially of 
domestic clay, has increased even more. Improvement in demand for 
paper clays in 1936 was accelerated by a relatively large increase in 
book-paper requirements by the large magazines. Most periodicals 
of the class that use high-grade paper increased their bulk as well as 
their circulation as a result of an increase in advertising by companies, 
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having a Nation-wide distribution of their products. Moreover, 
larger percentages of clay are being used in such papers; instead of an 
average content of 7 percent ash, as formerly, many book papers now 
have an ash content of 14 to 20 percent, occasionally higher. Then, 
too, foreign clays have been displaced largely by domestic clays, 
except in certain localities where freight rates are unduly disadvanta- 
geous to American miners; and talc, which was used a great deal 20 
years ago, likewise is employed only where it has an overwhelming 
advantage in delivered cost. By active research the quality of 
domestic clays has been improved progressively, and new varieties 
have been developed. American clays, formerly used as additions to 
the beaters (filling), are gaining ground rapidly in the coating field, 
for which processed clays costing $30 and even $60 a ton are now 
available. Some of these high-priced clays may replace much of the 
satin white employed in high-grade coated paper, with an indicated 
saving in casein consumption. | 


Kaolin sold by producers in the United States, 1984-36, by States 


1934 1935 1936 
State AAA ES ie 
Short tons Value Short tons Value Short tons Value 
Alabama ARA A A PO s e iSi (1) (n 
Californía..................... 1, 572 $12, 229 3, 500 789 $53, 053 
Delaware..................-.. 2,127 28, 718 " (1) 1 (1) 
A eier ege (1) 1) 1 | 1 (1) 
GOT A 284, 556 | 1,021, 223 339, 658 | 2,346,977 419, 395 2, 895, S78 
Net EE, AAN ue aO ES (^o OS y c EE EEN 
Ee AT WEEN IA AAA A ipit edit (!) (1) 
Missouri.....................- (1) (1) (1) (1) (1) O) 
North Caroling ...-....---.-.- 7,146 106, 742 8, 162 118, 972 8, 657 125. 553 
Pennsylvania................. 22, 219 67, 779 30, 478 97, 322 42, 370 138, 952 
South Carolina............... 90, 794 658, 905 113, 586 859, 510 128, 199 965, 153 
VOTO cosida (!) A AAA EN A RETRO 
de A AA A cse (1) (1) (1) (1) (1) (1) 
Washington...............-.- 50 250 AS atm st codici cen E 
Undistributed................ 17, 871 203, 170 28, 212 306, 698 34, 546 355, 39 


—Ó——— | ————— | —————— ||——— | ——————— | ge a 


426,335 | 2,699,016 523,656 | 3, 765, 268 638, 939 4, 537, 538 
1 Included under “Undistributed.” 


Georgia kaolin sold by producers, 1932-36, by uses 


China clay, paper clay, etc. Refractory uses Total kaolin 
Value Value Value 
Year 
Bhort Short Short 
tons Aver- | tons A ver- tons À ver 
Total | age per Total | age per Total age per 
on on 
| A AA 207, 519 |$1, 148, 000 $5.53 | 26,725 | $48,988 | $1.83 | 234, 244 |$1. 196, 988 $5 11 
IUS s ee us 239, 271 | 1, 312, 512 5.61 | 40, 767 75, 108 1.84 | 280, 038 | 1, 417, 620 5.06 
1834. condos eck 236, 606 | 1, 535, 046 6. 49 | 47,950 86, 177 1. 80 | 284,556 | 1,621, 223 5.70 
ASAS 298, 275 | 2, 251, 785 7.55 | 41, 383 95, 192 2.30 | 339, 658 | 2, 346, 977 69 
7.52 | 51,932 | 131,813 2.54 | 419,395 | 2, 895, 878 €. 930 


19360... cec euenire 367, 463 | 2, 764, 005 
| 


Ball clay.—Ball clays are highly plastic, strong, and white to cream 
in color. Geologically they represent the finest of the pure clay sub- 
stance that remains suspended for the longest time in lakes or swamps; 
often they contain a little lignite. Toughness is a characteristic 
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rone and the presence of adsorbed salts or electrolytes is indicated. 
all clays also differ from kaolins in that their average particle size is 
measurably smaller. Domestic ball clay is mined principally in 
Kentucky and Tennessee, although minor amounts so classed are 
produced in New Jersey, Maryland, Missouri, and Illinois. They 
are used chiefly in white earthenware and porcelain but are employed 
also in floor and wall tile, electrical porcelains, certain glass refractories, 
and graphite crucibles, chiefly mixed with china clay in the body as a 
bonding agent and to impart plasticity and, in refractory mixes, to 
make them workable. Brief descriptions of the Tennessee-Kentucky 
ball-clay operations have been published recently.' 


Ball clay sold by producers in the United States, 1934-36 


1934 1935 1936 
State SS dá 
Short tons Value Short tons Value Short tons Value 

Illinois: ocio ester E o EQec (1) (1) (") (1) 
Kentucky....................- 71 ,087 6, 006 235 
Maryland... loui e eres (1) in (| 63 
DLISSQUE os ca codos mac asas (1) 1) (t 1 
New Jersey..................- 7, 226 33, 933 10, 135 51, 277 
Tennessee...................- 34, 498 203, 741 27, 504 209, 357 
Undistributed................ 9. 565 60, 404 7,679 47, 046 

423, 421 96, 260 630, 765 101, 324 695, 915 


1 Included under ‘‘Undistributed.’’ 


Slip clay.—Slip clays are fine-grained and somewhat similar to ball 
clays, except that they contain a high percentage of iron and manga- 
nese, so that they melt to greenish or brown glass at relatively low 
temperatures. 'The use of slip clays for glazing stoneware is decreasing, 
as they are being displaced for this purpose by artificial white glass. 
So-called slip clays are mined in the United States only in New 
York, Pennsylvania, and (occasionally) Michigan. The quantity 
has become quite small, in recent years rarely exceeding 5,000 tons 
annually. Although separately reported by the Bureau of Mines in 
previous years, henceforth they will be included in the classification 
"miscellaneous clays." At present they are employed principally for 
binding abrasive wheels, although minor quantities are still used for 
glazing pottery, tile, and other fired products. 

Fireclay. —Fireclays withstand high temperature and usually are not 
fusible below about 3,000? F. (cone 27 or 28). In collecting statistics, 
the Bureau of Mines will attempt later to distinguish between (a) 
plastic fireclays, (b) flint clays, and (c) high-alumina or burley clays. 
Although the main use of fireclays is for refractories of various kinds, 
chiefly firebrick, many of the miners of these clays find markets for a 
portion of their output in other industries, including some purposes for 
which other kinds of clay might be equally suitable. On the other 
hand, certain kinds of kaolin, notably the hard or flint kaolins of 
Georgia and Pennsylvania, are used in refractories, as are also small 
quantities of bentonites and other clays. In short, the term "'fireclay" 
is employed rather loosely and is not confined strictly to refractory 

1 Tennessee Valley Authority, Clay Resources of the T. V. A. Region: Division of Geology, Bull. 4, Knox- 
ville, Tenn., October 1936, pp. 28-30. 
Bell, Richard, A Modern Ball-Clay Operation: Am. Inst. Min. and Met. Eng., paper presented at Sep- 


tember 1936 meeting, Industrial Minerals Division. 
Carothers, Richard B.. Preparation of Ball Clays: Bull. Am. Ceram. Soc., vol. 16, no. 3, 1937, p. 96. 
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clays, nor does it include all clays used in making refractories. In the 
present review stoneware clays, formerly reported separately, are in- 
cluded in the Bureau of Mines figures with fireclay. For 1936, more- 
over, the schedule employed for reporting production was altered to 
indicate more definitely what clay was used at the plant where it was 
produced and what clay was sold or shipped elsewhere. This change, 
too, tends to make the figures not quite comparable with those of 
former years. 

Although fireclay occurs in all but about a dozen States and is mined 
in at least 30, Pennsylvania, Ohio, Missouri, Kentucky, and California 
together contribute over 75 percent of production, about one-third of 
the total coming from Pennsylvania alone. 


Fireclay and stoneware clay sold by producers in the United States, 1934-36, by States 


1934 1935 1936 
State SSS SSS ee 
Short tons Value Short tons Value Short tons Value 

Alba Micra tds 33, 916 $45, 284 35, 466 $57, 278 66, 352 $55, 57 
Californía..................... 75, 907 169, 492 109, 782 255, 027 167, 295 326, 366 
Colorado...................... 30, 601 43, 599 33, 227 49, 628 54, T5. 367 
Illinois...........---..----.--- 68, 717 149, 238 98,280 | 275,268 124, 806 271. 00€ 
Indiana....................... 31, 543 44, 806 51,151 | - 69, 265 36, 572 63. 166 
Kentucky..................... 111, 444 . 390,019 187, 826 475, 523 181, 345 470, 03) 
Maryland. ................... 11, 405 42, 545 8,016 38, 952 21, 429 72,314 
Missouri !.................... 222, 403 957, 349 267, 523 999, 953 471, 546 1, 331, 432 
New Jersey ................... 63, 384 269, 902 66, 651 321, 354 7, 294 473, (5) 
RA sere ceps 203, 082 465, 800 317, 037 662, 406 406, 896 S60, 236 
Pennsylvania................. 412, 412 1, 043, 898 683, 321 1, 679, 817 733, 049 1, 741, 683 

ennessee@....-.-.------------ 16, 550 56, 175 16, 766 59, 755 19, 069 71, S46 
TOth8.....camccsa hoe EE TUS 19, 907 38, 694 7, 146 2A, 456 6, 394 57, 071 
Washington................... 3, 328 3, 108 3, 607 5, 704 17, 137 51. 570 
West Virginia................. 28, 658 51, 250 35, 670 70, 654 55, 767 99, 7» 
Other States.........-.-...--- 11, 727 62, 153 13, 922 66, 473 22, 191 81, 741 


——M——— |————— | ————— | ———— — (Cn [| L———— ————— 


1,345,587 | 3,833,312 | 1,938,391 | 5,111,633 | 2,471,575 6, 135, 564 


! Includes diaspore and burley clay as follows: 1934, 20,294 tons, valued at $104,692; 1935, 23,248 tons, valued 
at $104,316; 1936, 33,584 tons, valued at $150,155. 


Stoneware clay.—Stoneware clays are produced principally in Ohio 
and Illinois and are used not only for stoneware but also for yellow 
ware, art ware, earthenware, and even for terra cotta. The classifi- 
cation obviously is arbitrary and overlaps that for fireclay. The 
ideal stoneware clay has a long vitrification range and vitrifies at a 
lower temperature than does ordinary fireclay, but these require- 
ments along with the desired plasticity, toughness, and bonding 
strength, are generally obtained by mixtures of different clays, in- 
cluding plastic fireclay, flint fireclay, and more or less ball clay. 
Actually, more “fireclay” than “stoneware clay" has been used in 
making chemical and other stoneware, and the quantities classified 
by the producers as “stoneware clay" in their reports to the Bureau 
of Mines have diminished greatly during the last several years. After 
review of these facts, the classification has been eliminated from cer- 
tain tabulations in this chapter, and clay that formerly would have 
been so designated has been included under the broader classification 
“fireclay.” 

Bentonite.—Bentonites are “soapy” clays composed of weathered 
and altered volcanic ash. They are characterized by an extraordi- 
nary capacity to take up many times their own volume of water 
(adsorption). Their chief use is for oil-well drilling muds to maintain 
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suspensions, but their thickening and suspending properties are uti- 
lized in many other industries, and substantial quantities are em- 
ployed in foundries for rejuvenating molding sand and as a core wash. 
Most of the activated earths employed tor bleaching oils are acid- 
treated bentonites. Another use of great practical importance, 
though not constituting & regular outlet for much tonnage, is for 
sealing dams and for rendering water-bearing gravels and seamy rock 
impervious. Probably the most typical bentonite is found near 
Belle Fourche, S. Dak., and in an adjoining area in eastern Wyo- 
ming, although it occurs in at least a dozen States, and commercial 
shipments were reported in 1936 from 8 States. 


Bentonite sold by producers in the United States, 1934-36, by States 


1934 1035 1936 
State Ss eoe ET 
Short tons | Value Short tons Value Short tons Value 
ATİZODA. te (!) ( E (1) (1) (1) 
A A ace 1) (lesu AA IA 
California....................- 108, 92A $291, 857 63, 184 $215, 315 1 126, 112 1 $344, 624 
UE AAN EE, IA AA EE » (!) 
Oklahoma...................- 6, 529 73, 156 4, 805 58, 508 1) (1) 
South Dakota...............- (1) (1) 8, 923 40, 001 (5) l 
A A:S <: C P 35, 248 235, 194 39, 391 237, 123 22, 647 154, 216 
Utah EE (1) (0 (!) (1) (1) (1) 
W yoming..... BEE 27, 161 240, 548 34, 415 350, 846 55, 090 520, 852 
Undistributed................ 37, 477 203, 823 40, 415 184, 551 87, 776 547, 489 


ef ef | —_————— o | PP — 


215,339 | 1,050, 578 191,133 | 1,086, 344 2 291,625 | 11,567, 181 


1 Included under **Undistributed”. 
1 Includes output o f “rotary mud" in California, amounting to 95,043 tons, valued at $175,967. 


Fuller’s earth.—The production and consumption of fuller's earth 
in the United States increased in 1936, but the increase was small 
compared with that in petroleum refining. The only State to show 
an important expansion in production was Texas; output in several 
other States declined. The aggregate production was 230,814 tons 
valued at $2,264,978; and the indicated consumption, as calculated 
by adding imports and deducting exports, rose 2 percent to 227,429 
tons compared with 222,520 tonsin 1935. "The Federal Reserve Board 
index of petroleum refining, however, jumped more than 10 percent, 
the yearly average of 181 exceeding the previous record of 168 in 1929 
by & wide margin, whereas the apparent quantity of fuller's earth used 
was 25 percent less than in 1929 and 31 percent less than in 1930, 
when it reached its maximum of 328,642 tons. 

Over 90 percent of the domestic fuller's earth sold is used for refining 
petroleum products; 5 to 7 percent is used for clarifying, bleaching, 
decolorizing, or filtering animal and vegetable oils; and an almost 
ee amount, in some years less than 1 percent, js used for mis- 
cellaneous purposes. The statistics show quite positively that con- 
sumption of fuller's earth in the United States has not kept pace with 
the growth of the petroleum industry in recent years. To be sure, 
there is no really accurate barometer of the potential demand for 
fuller's earth or the amount of decolorizing that has to be done, 
because no data are available as to the proportion of possible lubricants 
removed at lubricating-oil refineries, where most of the fuller's earth 
is used. Nevertheless, the fact remains that relative quantities of 
fuller's earth have diminished since 1930—whether the comparison is 
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made on the basis of crude-oil production, deliveries to refineries, or 
lubricant production. The obvious conclusion is that much of the 
expanded consumption of artificially activated earths, made from 
bentonite, and of acid-sprayed earths, such as are produced especially 
in Texas, have invaded the market for fuller’s earth. New methods of 
oil refining likewise have threatened to diminish the use of fuller's 
earth, but inquiries in the trade lead to the conclusion that chemical 
processing of lubricating oils may have been overdone and that even 
oils so processed generally require some treating with fuller’s earth. 
There is a feeling, too, that the recent trend away from percolation 
methods and in favor of contact methods may be now in reverse, a 
fact of importance to the fuller’s-earth industry, inasmuch as the 
finer grades used in contact refining sell for only about $6.50 a ton as 
against $10 to $12.50 a ton for coarser grades such as are used for 
percolation. 


INDEX NUMBERS 1923-25 AVERAGE » 100 
x E = 
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FIGURE 98.—Consumption of fuller's earth compared with petroleum refining activity, 1919-36. To facili- 
tate comparison the tonnage of fuller's earth has been reduced to percentages of the 1923-25 average. 
The petroleum-refining index is compiled by the Federal Reserve Board. 


Progress is being made in finding uses for spent earth. It may be 
too much to expect that earth will be thrown away after being used 
only once, but if the spent earth could be disposed of profitably there 
would be less incentive for revivifying it after its efficiency had been 
impaired substantially. For about 5 years a leading California 
cement company has been making a weatherproof portland cement by 
adding to the clinker before grinding about 3 percent of spent clay 
containing 20 to 30 percent carbonaceous matter. The process 
(U. S. Patent 1755638) yields a cement that is at least as strong as 
ordinary portland cement, although it does not mature so rapidly 
Naini ices for spent earth have been noted by Kauffman? 


1 2 Kauffman, H H. L., New Uses for Spent Fuller's Earth: Nat. Petrol. News, vol. 27, no, 52, Dec, 25, 1955, 
pp. 25-28; and vol. 28, no. 1, Jan. 1, 1936, pp. 21, 22, 24, 
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Fuller's earth sold by producers 1n the United States, 1934—36, by States 


1934 1935 
State —— ed  ___ _ _ _ 
Short tons Value Short tons Value Short tons Value 
Florida and Georgia.......... 148, 319 | $1, 407, 380 145, 236 | $1, 491, 764 139, 376 $1, 426, 346 
E "Lc a 32, 763 325, 397 40, 025 391, 641 46, 855 
Other States 1,................ 39, 182 352, 304 41, 584 346, 824 44, 583 376, 976 


 — á— Ó—Á— || a —  rá— — ———. | o Ó—— — | Ó— ÍMá— M M——— | ——— Há — | or 


220, 264 | 2,085, 081 227,745 | 2,230,229 230, 814 2, 264, 978 


1 1934: Alabama, Colorado, Illinois, Indiana, and Nevada; 1935: Colorado, Illinois, Indiana, Nevada, 

and New Jersey; 1936: California, Colorado, Illincis, Indians, Massachusetts, Nevada, and New Jersey. 

Miscellaneous clay.—Except for slip clay, which appears in the mis- 
cellaneous group this year for the first time, the material included in 
this group by the Bureau of Mines consists chiefly of shale and com- 
mon clays of low unit value and used mostly for making sewer pipe, 
common brick, and other heavy-clay products. Most clays of this 
class do not find their way into the Bureau of Mines statistics because 
they are fabricated at integrated plants. Only under certain cir- 
cumstances can these clays be transported economically more than 
a very short distance from the pit from which they are dug. This 
classification should not be interpreted as representing ‘‘all other 
clays" produced in the United States but not included under more 
specific designations. In addition to clays made locally into heavy- 
clay products or used in cement manufacture, the Bureau of Mines 
statistics exclude, also, ochers, umber, and other colored clays and 
earths used as pigments. 

The geographical distribution of this group of clays is shown in the 
following table. 


Miscellaneous clay, including slip clay and shale, sold by producers in the United 
Slates, 1934-36 


1934 1935 1936 
State — _  _— —_ — _Á —_—_ _— __ [| —————————————— 
Short tons Value Short tons Value Short tons Value 


—— — — | —— — ÁÓ o — M a  á— | — A eee nese eimai 


er uso m ide 19, 531 $27, 218 23, 982 $22, 400 35, 334 $39, 516 


Colorados... — 8, 814 8,875 23, 142 19, 267 53, 391 7, 043 
IU AM e e tir eh 35, 702 33, 323 15, 657 11, 646 12, 980 10, 593 
Pennsylvania................. 15, 293 15, 100 21, 401 21, 767 43, 211 109, 228 
Washington-.-..----0--------- 14, 323 11, 002 4, 950 4, 397 26, 831 52, 920 
Other States.................. 43, 462 95, 408 84, 898 150, 436 107, 228 227, 158 

137, 125 190, 926 174, 030 229, 913 | 278, 965 487, 058 


Heavy-clay products.—Employment in brick, tile, and terra-cotta 
works in the United States rose sharply in the early months of 1936 
but failed to advance much beyond 50 percent of the 1923-25 average, 
the index for the 12-month period being 45.6 compared with 36.3 for 
1933, an increase of 25 percent. 

Production statistics for heavy-clay products are compiled by the 
Bureau of the Census, which reported that in 1935 the value of all 
clay products, exclusive of pottery and nonclay refractories, made in 
the United States was $89,989,246 compared with $66,179,814 in 1934 
For common brick alone the value rose from $11,419,108 to $18,246,059 
reflecting a volume increase from 1,099 millions in 1934 to 1,806 millions 
in 1935. For clay firebrick the value rose from $15,485,175 to $19,- 
496,590 and the quantity from 390 to 482 millions. Corresponding 
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figures for 1936 have not been compiled, but available data indicate 
that increases from 1935 to 1936 were even greater than from 1934 to 
1935—-though still far below the predepression totals, due to the 
continued lag of building activity behind the recovery in genera 


business. 
FOREIGN TRADE? 


Imports.—Kaolin or china clay comprises the bulk of the clays im- 
ported into the United States. These clays come principally from 
England, although small quantities are imported from Germany and 
other countries. Notwithstanding a substantial increase in imports 
in 1936, the amount of foreign clay used in the United States today 
is scarcely 40 percent of the average annual imports from 1925 to 
1929. Compared with pre-war averages, imports of china clay in 
1936 had been virtually halved, whereas domestic production was 
more than four times as large. The next largest item in the import 
statistics is "common blue and ball clays", importes of which were 
reported separately in 1936 for the first time and amounted to 30,021 
short tons valued at $271,359. "These clays likewise come principalls 
from England, and the importations obviously increased in 1936, re- 
flecting greater activity in tile and sanitary ware plants. Formerly 
included in the same category were Gross Almerode glass-pot clays, 
a well-known German product, imports of which in 1936 amounted to 
2,145 short tons valued at $26,852. Gross Almerode clay has a low 
shrinkage, high binding power, “and high refractoriness; but one of its 
chief claims to superiority js the ease with which it disintegrates in 
water and the remarkable uniformity with which water distributes 
itself through the mass. The composition of some of these clays 
closely resembles that of china clay, except for an iron oxide content 
of about 2 percent. Most samples, however, also contain about 1 
percent lime. 

English ball clays are still preferred by some potters to American 
clays of this class. They have a much lower melting point, as a 
class, than the Kentucky-Tennessee ball clays. 

Fuller's-earth imports have followed a general downward trend since 
King ne declined further in 1936. Virtually all are from the United 

gdom. 


Fuller’s earth and clay imported for consumption in the United States, 1934-36 


1934 1935 1936 
pueda Value Short Value Short Value 
ons 
Fuller's earth: 
Unwrought or unmanufactured............. 34 $106 137 $1, 873 71 foro 
Wrought or manufactured.. ................ 4, 278 53, 145 | 2,798 35,350 | 2,662 34, 0d 


— | ————— |————— ee ——Á — 


Clays or earths, artificially activated with acid 


or other material.................... l.l lll. 3, 867 232, 664 3, 589 212, 036 3, 149 171. 049 
Kaolin or china dun... 100,775 | 752,993 |125,963 | 959,821 |139, 797 | 1, 119, 754 
E blue and Gross Almerode glass-pot 

EEN 9,467 | 111,828 | 15,552 | 165, 560 |'32, 166 | 1295. 211 

All other clays: 
Unwrought or unmanufactured............. 11, 078 120, 738 | 24, 488 | 220,382 | 9,342 110, 436 
Wrought or inanufactured.................- 5, 359 123, 301 | 3, 564 77, 792 | 8,692 171, 156 


Gründ total sida ricos 135,458 |1, 395, 075 176,391 |1,672, 814 |195, 879 | Las, 642 


! Imports of Gross Almerode clay reported separately in 1936—2,145 tons valued at $26,852. 


3 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Erports.—Kaolin, ball clay, glass-pot clay, common fire clay, and 
fuller's earth are the only crude clays that enter international trade 
to any extent. For many years, fire clay was the only American clay 
exported regularly in large tonnages, and it still is the only clay for 
which separate export statistics are compiled by the Bureau of Foreign 
and Domestic Commerce. In earlier years, the other high-grade clays 
were chiefly imported &nd domestic producers, having difficulty in 

aining markets even in their own country, made little effort to seek 
oreign markets. 

Following the better standardization and general improvement in 
quality of American clay, this condition has been changed. Beginning 
in 1923, the Bureau of Mines has been able to report exports of fuller's 
earth from returns furnished directly by producers, and in 1936 replies 
to its questionnaires indicated substantial exports of bentonite, ball 
clay, slip clay, and even kaolin. Strange as it may seem, in view of 
the extensive imports of china clay from these countries, American 
kaolin was shipped in 1936 even to England and Germany, though not, 
of course, in large amounts. 

Fire clays are exported to Canada, Europe, and South America. 
Domestic clays of this class are of good quality and some of the 
deposits are relatively close to the Atlantic seaboard. Whereas the 
average value of domestic fire clay, f. o. b. mines, in 1936 was $2.48 
& ton, the export valuation was $6.64 & ton. "The latter figure may 
include freight to port of shipment but, even so, the spread is suffi- 
cient to indicate a considerable proportion of processed clay. 

The Bureau of Mines returns do not account for the relatively large 
quantities of unspecified clays reported in the Bureau of Forei 
and Domestic Commerce export statistics shown in the Salient Statis- 
tics table earlier in this chapter. "This is probably due to the fact that 
much of this business is handled through dealers or custom grinding 
mills. Nevertheless, the returns from producers tend to show that 
bentonite enjoys the most widely diversified foreign markets; Canada 
is the principal consumer, but small shipments are made to Europe, 
South America, and the Far East. Exports of fuller's earth declined 
in 1936; Canada and Germany are the leading consumers, but smaller 
shipments were reported to U. S. S. R. (Russia), Mexico, South 
American countries, and Cuba. 


PRICES 


Prices of clay were generally firmer in 1936, although the calculated 
average sales realization for domestic kaolin dropped slightly to $7.10 
compared with $7.19 per ton in 1935. Trade-journal quotations re- 
mained virtually unchanged. According to the Engineering and 
Mining Journal, South Carolina and Georgia china clay was worth 
$6 to $7 & ton, crushed, pulverized, or air-floated, and $7.50 to $8.50 
& ton, water-washed, f. o. b. mines in bulk; $2.50 extra was charged 
for shipment in 50-pound paper bags. Both grades of Florida clay 
(super-white and super-plastic), washed and crushed, were $11.75 a 
ton; Delaware clays $14 a ton; New Jersey plastic kaolin, pulverized, 
in paper bags, was $10; and Pennsylvania clay, crude, ground, was 
$6 a ton, f. o. b. mines. For bentonite, f. o. b. Wyoming mines, the 
quotation was $8 in bulk and $10 in bags for crude clay (dried and 
crushed), whereas selected air-floated bentonite was quoted at $25 
a ton at Chicago. Fuller’s earth was quoted at $9 a ton (probably 
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crude) f. o. b. Colorado and $17 to $21 (ground earth) f. o. b. California. 
F. o. b. Georgia or Florida mines, quotations were $14.50 per ton for 
30- to 60-mesh, $14 per ton for 15- to 30-mesh, $10 for 200-mesh up, 
and $7 for 100-mesh up. "These prices for fuller's earth are almost 
identical with those for 1935 but are substantially lower than those 
quoted before the depression, particularly with respect to coarser 
grindings. Compared with predepression quotations, the figures for 
china clay likewise are lower but the difference is not so great. 

Prices of imported clays were increased somewhat in 1936 because 
of higher ocean rates. On English clays there was a freight advance 
on cargo shipments from 14s. to 15s., even higher rates being asked 
during the weeks when war seemed imminent. On German clays 
freight rates advanced from $3.75 at the beginning of the year to $4 
& ton in December. 

The average valuations of several kinds of clay and fuller’s earth as 
reported by producers are shown in the following table. 


Average values per short ton of various kinds of clay sold by producers in the United 
States, 1909-13 and 1925-36 


Kaolin 
o a E Fire clay Bent Follers’ 
Year Ball clay | Slip clay land stone-| ^9Dton- ers 
United | South wareclay| ite earth 


States | Carolina 


1 Average. 


3 Sales of bentonite not reported separately before 1930. 


Prices of common brick, as measured by the composite figure of the 
United States Bureau of Labor statistics, continued to decline, al- 
though only slightly, the average for 1936 being $11.753 per thousand 
compared with $11.768 in 1935. The low point was in 1933, when 
the average was $10.53 as compared with around $14 during most of 
the 10 years prior to 1930. 


CONSUMPTION AND USES 


The Bureau of Mines began in 1921 to collect data on the distnbu- 
tion of sales of domestic clay according to uses, but these figures do 
not accurately depict trends of consumption of pottery clays, paper 
clays, and sundry minor items consumed in industries that are gradu- 
ally turning away from foreign clays in favor of domestic clays. 
However, the accompanying table, showing sales of clays by pro- 
ducers, kinds, and uses for 1935 and 1936, affords a fair comparison 
of actual conditions in the consuming industries during these years, 
more particularly so because imports are smaller than previously and 
fluctuate less from year to year. 

The feature in the table showing distribution of fuller’s earth is the 
notable increase in the consumption for miscellaneous uses, which 
include miscellaneous bleaching and filtering as well as use as filler and 
Kee None is employed nowadays for the original use for fulling 
cloth. 


CLAYS 1267 
Clay sold by producers in the United States, 1935-36, by kinds and uses, in short ton 


Stone- Miscel- 
Ball Slip Ben- 
Use Kaolin Fire clay | ware laneous| Total 
clay clay clay tonite clay 
1935 
Pottery and stoneware: 
Whiteware, ee... ee 39, 244 | 65,009 |........ dd EE, E, setis 104, 485 
Chemical stoneware......... 205 623 |........ 16,963 | 4,520 |........|........ 22, 311 
Stoneware................... |. -.--.-- 693 |........ 10, 713 | 18,511 |........ 300 30, 217 
Art pottery.................. 368 750 |-..----- LIU. 3 2, 602 
EIOWGFDOUS. A E A a oe he senes 5,108 |........ 473 5, 581 
Blip for glazing.............. 800 2 BUM EE E eese AO 1, 696 
40, 617 | 67, 077 894 28, 210 | 29, 318 |........ 716 166, 892 
Tile, high-grade................. 12, 612 | 16, 233 292 11, 174 ZS sels 425 41,011 
Kiln furniture, etc.: 
Saggers, pins, gilt 2,228 | 1,600 |........ 40,041 |... ess AAA our mecs 43, 869 
VT SE WE L833 1... 9, 261-12. eso AE A 11, 094 
2,228 | 3,433 |........ 49.902 A MEA E 54, 963 
Architectural terra cotta.........|.......- 1,117 sl 7,585 | 2,361 ........ 1, 928 12, 991 
egen, —— | mee eaan | € MÀ |  _——— —— pM P M 2u 
Paper: 
yj iconos 273,687 | 2,000 |........ A A 300 276, 083 
Coating.............-......- 45, 284 AA EA A EE, WEE 45, 955 
318, 971 2,671 2n on A IA 300 322, 038 
A A A PU EE A 58, 846 
Linoleum and oilcloth........... 6,329 | 2,946 |........ BOO) AS EA AA 12, 366 
== M e RÀ — d — Y i — ————— 
Paints: 
Filler or extender............ 7, 162 354 |.......- 105 AAA ictus 266 7,887 
Kalsomine..................- 2.902 E ----- TOO AAA EE, A 8, 671 
10, 124 354 |........ 8l4 [Locus EE 266 11, 558 
Cement manufacture............ 27, 838 184 |........ 20, 942 |........ 288 |-..----- 49, 252 
I S EE EE 
Refractories: 
Firebrick and block. ........ 28, 329 642 |........ 1,013,875 |... losses 964 | 1, 043, 810 
Bauxite, high-alumina brick_|......_- 310 |....---- 2,518 1. 5.255 A A 2, 828 
Fire-clay mortar, including 
clay processed for laying 
firebrick................... 634 E AAA A 235, 679 AN EE 2, 938 239, 251 
Clay crucibles...........-.-. |. .---...].-.----.]1..-...-. 200 EE GE 93 329 
ass Dos l.l... 668 E sese UIT A PA [nexum 1, 585 
Other glass refractories- ..... vf B MENSCHEN MEIN TA EE EE GEN 929 
Zinc retorts and condensers..|........]........]|..-..-.- 9,988 A suse AA 9, 988 
Foundries and steelworks....| 2,493 3l |........ 286, 844 |........ 26, 354 | 29,500 345, 222 
32, 308 983 |. ...... 1, 550, 712 |........ 26, 354 | 33, 495 | 1, 643, 042 
LLLA | eee oe | ILLI 
Miscellaneous: 
Rotary drilling mud.........| ll 65,801 | 1,501 67, 302 
Filtering and decolorizing 
oils (activated earths) .... |... L| Lc cc | L| 222 L c Ll Ll Lll. 87,822 176 87, 998 
Artificial abrasives... 2 | 2 ooo | ------ 3, 130 134 407 AA EE 3, 761 
Asbestos products... ........ 678 déi, P ra MA A EE 2, 093 
Chemicnls ------------ 1,818 pees sles ce 539 orale e ases estes: 2, 357 
Enameling..................]........ V5 A NERVIS PR eru PEN 161 400 
Plaster and plaster products.| 1,827 |........|]..-.--..].------ 2L]: 22.sL. 40 725 2, 592 
Heavy clay products. Il 147,508 | 2,000 |........ 93, 142 242, 650 
Other uses..................- 9, 370 979 |.......- 81, 549 913 | 10, 828 | 36,819 140, 458 
13, 693 1, 262 3, 130 231, 101 3, 410 |164, 491 |132, 524 549, 611 
Grand total, 1985..__._._.. 523, 656 | 96, 260 4, 316 |1. 903, 027 | 35, 364 |191, 133 |169, 714 | 2, 923, 470 
1936 
Pottery and stoneware: 
Whiteware, etc... 52, 196 | 68, 801 |........ 1:202. | cites c A, E 122, 259 
Chemical stoneware. ........|........ 1,298 |... 22, 418 669 |... aee locu 24, 385 
SLOBBW Bre. Loossuczes A tee petam m e 1, 511 | 20, 663 |........]........ 22, 174 
Art Dotterg. 0n0aanonnMO 407 444 |........ 914 15/0. 1.2. Lais 35 3, 376 
Flower AAA A A A IS 4, 142 |........ 2,147 6, 289 
Slip for glazíng..............|........ 482 yj EE E AS Mentum 1, 153 
52, 603 | 71,025 671 26, 105 | 27,050 |........ 2, 182 179, 636 


Tile, high-grade. . ............... 13, 955 | 18, 109 176 4, 453 E 1, 133 37, 850 
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Clay sold by producers in the United States, 1935-86, by kinds and uses, in short 


tons—Continued 
Stone- M iscel- 
Use Kaolin pan Sip Fire clay | ware ene laneous| Total 
y y clay clay 
1936 
Kiln furniture, etc.: 
Saggers, pins, stilts. _........ 2, 220 808 |.......- 48.498. | uoce A A 41, 526 
TEEN, THERE mq CAP CAN 10,581 INDEQUE, losa cdas 41 10, 572 
2, 220 868 |........ 48, 969 |........]|]........ 41 52, 008 
Architectural terra cotta.......-.l........ 4,735 Lasse 8, 566 4,575 |........ 228 18, 104 
Pa 
yl. —— ——— 322,970 | 2,500 |........ 716 A [uisa 378 326, 54 
Coating... 57, 000: AAA E EE EE deco EE 57, 05 
380,028 | 2,500 |.......- 718 Y AAA AA 378 383. 620 
Rubber......................... ry Gy O ieee 1908]. ore DIA eases 73, 917 
Linoleum and oilcloth........... 1,620 | 1,848 |........ 819 ode wl E EE 11, 647 
Paints: trcs 
Filler or extender............ 10, 429 2S A EE, A EE 884 11, 188 
Lk) A 3, 233 E EE L2 AO AAA A 4, 503 
13, 662 re AAA ¿UN AA AA 334 15, 601 
. Cement mauufacture............ 26, 304 578 |........ 2,322 |... 520 | 2, 021 52. 715 
Refractories: 
Firebrick and block......... 43, 556 600 |........ 1, 399, 401 |........|........]-.-..... 1, 443, 557 
Bauxite, high-alumina brick... 7962 EE, A A 7, 962 
Fire-clay mortar, including 
clay processed for laying 
firebrick... LL... 1, 674 100 |........ 244, 194 |........]|........ 800 246, 76 
Clay crucibles............---]......-./.......-|..---.-- 21, 2 PRAETOR: A Ee $56 
Glass pots................... 200 A lesbos wos GRO eO DN ro TN 
Other glass refractories...... 25. IA) A 8.981 A AA leui 6, 542 
Zinc retorts and condensers..|........]....... lo... 14-900 A A GE 14, 200 
Foundries and steelworks....| 4,469 A 474, 297 |.......- 47,985 | 37, 577 564, 358 
50, 157 730 AA 2, 147, 277 |........ 47,985 | 38,377 | 2, 284, 526 
SSS Lee LE OSS eS eee 
Miscellaneous: 
Rotary-drilling mud.....-...]........|-...-...|..-...-.|..-------.|.------- 140, 030 | 21, 348 161, 378 
Filtering and decolorizing 
oils (activated earths).....|........ SUNT PCM AA EEN 90, 704 |........ 90, 704 
Artificial abrasives. .........|.......- 44 | 2,770 1, 055 A AA 4, 336 
Asbestos products. .......... 401 | reme EE L 2A A easta 1, 655 
Chemicals................... 3,039 geg Deet SE e a dada 3, 059 
Enameling.................. 30 I00 [ss ie dio EA GE EE 139 
Plaster and plaster products.| 3,675 |........]........ 958 |........]........ 1, 568 6, 201 
Heavy clay products........| 2,338 |........|........ 131,226 | 3,200 |........ 169, 062 305, §26 
Other uses................... 16, 197 412 EE 51, 544 1, 160 | 12,386 | 17, 626 99, 325 
25, 680 556 2, 770 186, 037 4. 827 |243, 120 |209, 604 672, 59 
Grand total, 1936. ...._..... 638, 939 |101, 324 3, 617 |2, 435, 099 | 36, 476 |291, 625 |275, 348 | 3, 782, £ 


Fuller’s earth sold or used by producers in the United States, 1932-36, by uses 


Bleaching, clarifying, decolorizing, or 
filtering— Other uses Total 
Year Mineral oils Vegetable oils and 
animal fats Sh há 
ort O * 
a a tons Value tons Value 
Short ort 
tons Value totis Value 
1032 ase bes 208, 715 | $2, 034, 055 17, 248 | $177,016 2, 346 $15, 756 228, 300 | $2,227,775 
10301..22 592 wax 206, 100 1, 896, 501 15, 765 169, 186 2, 287 14, 953 224, 152 2, 080, 640 
1934. ............. 201, 902 1, 894, 140 16, 281 176, 611 2, 081 14, 330 220, 264 2, OSA, ONL 
MijO.A li lel 202. 525 1, 977, 056 21, 496 223, 458 9, 724 29, 715 227, 145 2, 220. 229 
1936... deen 202, 800 1, 977, 825 22, 480 238, 354 5, 516 48, 799 230, 814 2, 264, O78 
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THE INDUSTRY IN FOREIGN COUNTRIES 


The world-wide struggle of nations to become self-sufficient with 
respect to their mineral supplies has altered the international move- 
ment of raw clay, and several foreign countries, as well as the United 
States, have greatly reduced their dependence upon English clays. 
Other countries have built kilns and factories so as to diminish their 
imports of pottery, refractories, and other clay products. New dis- 
coveries in Belgium have revived kaolin mining at Malvoisin, long 
abandoned. The Burma China Clay Works, Ltd., a new firm, is 
reported by vice consul Lyle C. Himmel, Rangoon, to be producing 
high-duty fire brick and fire clay from pitsat Yinnyein, Thaton District, 
Burma. The interest, growing for some time, in utilizing low-grade 
kaolin deposits in northeastern Hungary by means of & sedimentation 
process is confirmed by & report that two new companies were or- 
ganized in 1936 to produce high-quality china clay and paper clay, 
respectively. Italian developments include & new undertaking in 
Agro, county of Cossoine, Sardinia. Portugal, too, now has an estab- 
lished china- and paper-clay mining industry. 

The Canadian situation is summed up 1n the following extract ‘ 
dun a report (no. 773) of the Mines Branch, Department of Mines, 

ttawa: 


There is a steady demand for various grades of china clay in Canada for use in 
the manufacture of paper and rubber as well as in the ceramic industry. Ball 
clays are used in the ceramic industry as a bonding clay in the manufacture of 

orcelain and similar compounded bodies. While the market in Canada is not 
arge, it is growing and there are also good prospects of developing a profitable 
export market in the United States. all clays of high bond strength occur in 
extensive deposits in southern Saskatchewan. Deposits of high-grade, white- 
burning clavs occur on Mattagami, Abitibi, and Missinaibi Rivers in northern 
Ontario. Some of these clays may be classed as ball clays and others as china 
clays; recent developments at two points in this area will probably result in & 
small production of clay in the near future. The only place where china clay has 
been produced commercially in Canada is near St. mi d'Amherst, Quebec. 
There are numerous occurrences of clay of bentonitic type in the Prairie Provinces 
and several deposits are also known in British Columbia. The greater part of the 
sinall domestic production has come from deposits at Princeton, British Columbia. 


Further recovery was reported by the British clay industry. Ex- 
ports of china clay from Cornwall amounted to 449,381 long tons in 
1936, compared with 430,465 tons in 1935, due to increased sales to 
the United States and Germany, the leading consumers. English 
China Clays, Lovering, Pochin & Co. Ltd., the largest producers of 
china clay in the United Kingdom, installed a new power plant that 
was said to have cost £110,000 ($550,000)5 thereby indicating optimism 
as to the future of the industry as well as a purpose to reduce produc- 
tion costs. 


$ Dept. of Trade & Commerce, The Clay and Clay Products Ind. in Canada 1935: Dominion Bureau of 
Statistics, Ottawa, 1937, p. 


p. 2. 
5 Bureau of Foreign and Domestic Commerce, Foreign Metals and Minerals: Circ. no. 9, Nov. 5, 1936, 
p. 22. 
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MAGNESITE AND OTHER MAGNESIUM COMPOUNDS 
Bv Paut M. TYLER and A: E. Davis! 
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The commercial sources of magnesium are considered in this chapter 
but not magnesium itself, which now ranks as a fairly important 
metal. Henceforth, magnesium, instead of being included in the 
E chapter as its compounds, will be considered in a separate 

apter ob the Minerals Yearbook. 

The interchangeability of magnesium raw materials has become of 
more than academic interest. Nominally magnesite still heads the 
list of magnesian minerals, but in 1936 brucite was mined on & com- 
mercial scale for the first time. The recovery of magnesium salts 
from natural brines is increasing. In the United States, magnesium 
metal is still made exclusively from magnesium chloride of brine-well 
origin, but it may be feasible later to make it from magnesite or dolo- 
mite, as is done abroad. Basic carbonate, formerly obtained exclu- 
sively from the treatment of dolomite, is now extracted from the 
raw sea water of San Francisco Bay.? In Germany the method of 
obtaining magnesium compounds from dolomite by treating the 
calcined mineral with magnesium chloride (so as to form magnesium 
hydroxide) has been improved, under an I. G.-controlled process, by 
directing the reaction between dolomite or limestone and magnesium 
. ehloride liquor (probably a potash-works byproduct) so as to recover 
the magnesia as anhydrous neutral carbonate that settles readily.’ 
According to British Patent 442764 the operation is conducted in an 
autoclave at 150° C. The Pattinson process still accounts for most 
of the magnesium compounds produced from dolomite, at least in 
the United States; however, there are numerous other processes, and 
if any of these prove much cheaper the recovery of magnesium com- 
pounds from dolomite may increase. In Japan‘ a new firm has 
undertaken to make purified magnesium carbonate by calcining 
Korean and Manchurian magnesites, leaching out the magnesium 
hydroxide, and reprecipitating the solution with the carbon dioxide 
from the calcining process. 


! Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of 
Foreign and Domestic Commerce. 

! Chesny, H. Henry, Magnesium Compounds from Ocean Water: Ind. Eng. Chem., vol. 28, April 1936, 
Pp. 383-390. 

3 Chemical Trade Journal (London), Mar. 27, 1936, p. 201. 

4 Chemical Age (London), Magnesium Carbonate, Vol. 34, no. 867, Feb. 8, 1936, p. 130. 
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Probably no other development so clearly reveals the complete 
interchangeability of magnesium raw materials as does the decision 
of the Westvaco Chlorine Products Corporation (which, through a 
subsidiary organization, has been one of the two large producers of 
magnesite) that it is more economical under present conditions to 

roduce about 25,000 tons a year of dead barned refractory magnesite 
rom California salt-works bitterns than to open a new mine in that 
State. The product of the new chemical plant, construction of which 
was begun early in 1937, will be comparable in chemical composition 
and price to the dead-burned product made from natural magnesite. 


MAGNESITE 


Sales of both foreign and domestic magnesite in the United States 
increased sharply in 1936 owing to increased steel-making activity 
and notwithstanding the large purchases made in 1935 for the pur- 
pose of again building up stocks to normal. The desire to rebuild 
stocks was stimulated somewhat further by the tense situation that 
threatened to cut off supplies from Mediterranean ports, but even so 
the 37-percent increase in apparent supply of dead-burned magnesite 
failed to equal the 40-percent increase in domestic steel production 
over 1935. There was a small increase in the use of caustic calcined 
magnesite, although the 7,998 tons reported in 1936 represents only 
& fraction of the 42,654 tons supplied in 1924, when the use of mag- 
nesium oxychloride cements for stucco and flooring reached its maxi- 
mum in the United States. Possible revival of their use, however, is 
forecast as a result of laboratory investigations at the Mellon Insti- 
tute of Industrial Research. By the addition of 10 percent of finely 
divided copper powder, many of the shortcomings of magnesium 
oxychloride cements appear to be eliminated and their useful field 
correspondingly widened. During the time the cement is hardening 
and for long periods afterward, the metal is converted to a new 
cementing material that resembles the natural mineral, atacamite 
(CuCl,.3Cu(OH),).° Apparently several times as much caustic 
calcined magnesite is now used in the United States as a chemical 
accelerator in rubber as is used in oxychloride cements. Although 
the quantity of these cements used in stucco has decreased, the 
quantity employed in flooring and wallboard has increased. Caustic 
calcined magnesite is also used as a base for magnesium salts and for 
heat-insulating materials. 


$ Hobim, Dean 8., A New Inorganic Cement and Adhesive: Ind. and Eng. Chem., vol. 29, no. 2, 1937, 
pp. 123-132. 
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Salient statistics of the magnestte industry in the United States, 1925-29 (average) 


and 1988-36 
1925-29 
(average) 1933 1934 1935 1936 
Crude: 
Mined: 
Short tons. MA 138, 102 108, 187 100, 973 177, 154 207, 119 
VàaltigBl.... ieee uae EeURdessECRWE OS $1, 264, 526 | $840, 000 | $730,630 | $1,192, 052 | $1, 411, 664 
Sold by producers: 
940) EA 1, 210 1, 576 1, 588 1, 626 1, 669 
Valus icase orroa uaaa is $13,310 | $20,769 | $18,393 $22, 345 $24, 420 
Average per ton 1................... $11. 00 $13. 18 $11. 58 $13. 74 $14. 63 
Imports for consumption: 
Short tons...........-..-------.-------- 603 11 50 49 59 
CH oii eee eee se ees $6, 191 "n $706 $1, 084 $1, 130 
Apparent new supply.......... short tons.. 1, 818 1, 1, 638 1, 675 1. 728 
Percent domestic. ...................... 66. 7 99. 3 96. 9 97.1 96. 6 
Caustic calcined: 
Sold by producers: 
Short Q0D8 AAA 16, 214 3 4, 835 34,110 3 6, 049 7, 908 
Vallis o outre ea usce $538, 344 |1$143, 250 |1$120, 525 | 3 $170, 326 $221, 410 
Average per ton 1................... $33.20 | 1$29.63 | *$29.32 3 $28. 16 $27. 68 
Imports for consumption: 
Short t0D8. 22-22 2ccc nesses essences. Ds 10, 675 1, 850 1, 553 1, 441 2, 196 
VAMO e RE $249, 182 | $33,081 $36, 031 $36, 076 $49, 674 
Apparent new supply.......... short tons.. 26, 889 3 6, 685 3 5, 663 3 7, 490 10, 194 
Percent domestic....................... 60. 3 72.3 372.6 3 80. 8 78.5 
Dead-burned: 
Sold by producers: 
o A oos uae mecs 47, 158 | 346,919 | 3 41, 953 3 72, 438 89, 979 
bilo CP $1, 124, 618 |? $880, 740 |1$772, 233 |3$1, 361, 949 | $1,713, 527 
Average per ton !................... $23. 85 $18. 77 | ?* $18.41 3 $18. 80 $19. 04 
Imports for consumption: 
Short ton8....----.--------------02-.-.-- 56, 787 23, 509 22, 921 24, 674 42, 608 
V alib- ee ee $828, 663 | $341, 780 | $368, 014 $429, 830 $662, 567 
Apparent new supply.......... short tons. . 103, 945 | 3 70,428 | 3 64,874 3 97, 112 132, 587 
Percent domestic... .................... 45.4 66. 6 3 04.7 3 74.6 07. 9 


1 Kaniy estimated; most of the crude is processed by the mining companies, and very little enters open 
mar 

2 Average receipts f. o. b. mine shipping point. 

3 Revised figures. 
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FIGURE 99.—Apparent new supply of caustic calcined and dead-burned Magueiite in the United States 
rom domestic and foreign sources, 1923-36 


DOMESTIC PRODUCTION 


Following a 75-percent increase in the production of crude magnesite 
from California and Washington in 1935 over the previous year, the 
output in 1936 rose to 207,119 short tons, a 17-percent increase over 
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1935 and the largest. reported since 1920, when 303,767 tons of crude 
magnesite were mined in the United States. Of the 1936 output. 
only 1,669 tons, valued at $24,420, were sold as crude. The total 
value of the mine output in 1936 is estimated at $1,411,664, but this 
value is purely nominal, as the mining companies convert most of the 
material into dead-burned or caustic calcined magnesite. 

Only two companies mined domestic magnesite in 1936; but recovery 
of byproduct magnesite is anticipated in Vermont, and production of 
brucite in Nevada has already begun on a commercial scale. 

California.—The California Chemical Co. (220 Bush St., San Fran- 
cisco, Calif.), formerly a subsidiary of United Chemicals Co., operated 
the Robert Hays Smith mining property about 28 miles north of 
Patterson throughout 1936. This mine, which was purchased in 
1935, has been worked out and now is permanently closed; all usable 
equipment was moved away during the first quarter of 1937. The 
crude ore from the property was converted almost entirely into dead- 
burned magnesite and periclase grain in the rotary kiln at Patterson 
which was leased ind. rehabilitated for that purpose. Company 
operations at both its Bald Eagle and Western mines were continuing 
at full capacity after the close of 1936, but these properties were unable 
to supply the increased demand. Production of dead-burned magne- 
site by the company henceforth will be augmented by the synthetic 

roduct to be made from salt-works bittern in its new chemical plant. 

he output of the Bald Eagle mine in Stanislaus County is shipped 
from Ingomar and that of the Western mine (Santa Clara County) 
from Livermore. Each of these mines is equipped with oil-fired rotary 
kilns producing both dead-burned and caustic material. The Western 
mine, formerly known as the Red Mountain, is leased from the 
Western Magnesite Development Co. and operated through tunnels. 
Early in 1936, 40 men were reported as being employed at this prop- 
erty, of whom 10 were in the 20-ton mill; 117 men were working at 
the Bald Eagle mine, of whom 12 were in the 50-ton mill at that 
property. On January 30, 1937, complete control of the California 
Chemical Co. was acquired by Westvaco Chlorine Products Cor- 
poration. 

Nevada.—During the depression, the Standard Slag Co., of Youngs- 
town, Ohio, relinquished its lease on the Springer claims near Luning, 
Nev., and the U. S. Brucite Corporation was dissolved. The prop- 
erty is now owned by the U. S. Brucite Co., of which Dr. Thomas R. 
Haig, of Sacramento, Calif., is president. In October 1936 operations 
were begun under lease by Basic Dolomite, Inc. (845 Hanna Bldg., 
Cleveland, Ohio), which made substantial shipments to its eastern 
plant before the end of the year when operations were suspended 
temporarily owing to an unprecedented snowfall. It is expected that 
several thousand tons of brucite will be required annually as a base 
for the material to be sold under the trade name “Thomasite” covered 
by United States Patent 1965605. 

Vermont.—The Eastern Magnesia Tale Co. (Burlington, Vt.) con- 
tinued its flotation tests made in cooperation with the Bureau of 
Mines and in 1936 was building a plant which began operating in 
February 1937. Besides increasing recoveries and improving the 
quality of the talc, the new plant is expected to produce a tailing of 
magnesite low in lime and silica but fairly high in iron. Details of 
marketing this product had not been worked out by the end of 1936. 
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Washington.—The Northwest Magnesite Co. (executive offices, 
Farmers Bank Building, Pittsburgh, Pa.) continued to operate its 
Finch mine and produced considerable magnesite from the nearby 
Allen-Moss quarries, from which shipments were first made in 1917 
by the American Mineral Production Co. All holdings of the latter 
concern were acquired in 1923 by the Northwest Magnesite Co., which 
is the only operator in the State. The calcining equipment at 
Chewelah, comprising six rotary kilns capable of handling a total of 
300 tons dail , was operated at more than 50-percent capacity during 
1936. In addition to dead-burned magnesite a moderate quantity 
of caustic-calcined magnesite is made for use in the manufacture of 
the insulating and fireproofing product which the company markets 
under the trade name '"Thermax." 


IMPORTS 


Notwithstanding the substantial increase in domestic production, 
imports of dead-burned magnesite increased notably in 1936 and those 
of caustic calcined material increased a little. Imports credited to 
Austria, which as usual was the principal source of dead-burned mag- 
nesite, increased proportionately more than total imports. The so- 
called magnesitic dolomite produced in Argenteuil County, Quebec, 
and formerly imported as “magnesite”, is now classified for customs 
purposes under paragraph 214 of the Tariff Act of 1930 and more 
specifically provided for under the Reciprocal Trade Agreement with 

anada, effective January 1, 1936, as ‘‘dead-burned basic refractory 
material containing 6 percent or more of lime and consisting chiefly 
of magnesia and lime." Statistics of imports of this material are 
given later in this chapter under “Dolomite.” 


Magnesite imported for consumption into the United States, 1935-36, by countries and 


classes 
Caustic calcined Dead-burned, 
Crude ———————————| and grain and 
Country Lump Ground periclase 
ec Value nort Value ae Value cron Value 
1935 
E EE A eser cul cee ed ee A AA 12, 765 |$216, 937 
Eat A Doe deen cm te eo ee ee rca oe ASA oe A 103 8, 422 
Czechoslovakía. ll 55 | $1, 417 3. 516 65, 129 
Germany abccocwuiaerdveM E PA E IÓ Bl 672 boi WEE 
o EE A ee nete 55 | $1,417 49 1,194 1... edle 
India, British.......................|........]-.-..... 381 6,200 hese PA EE, cete 
0 EE EE, EE, A A EE, EEN 083 69, 884 
Netherlands......................... 49 | $1,084 92 1, 956 549 | 15,650 |........]-....-.. 
US S.H. (Russia) wa ce coe A sess E, D, EE, GE 4, 207 69, 458 
United Kingdom....................].-..-.-.].---..-- 10 276 86 | 3,160 |........]-....... 
bé CLADE NI PEE CP 15 390 144 | 3,737 |... [zc 
49 1, 084 553 | 10, 246 888 | 25,830 | 24, 674 | 429, 830 
1936 | a a 

A E A AA A AO PAR AO 22, 496 | 331, 890 
Canada A A EEN, SO IEA AAA 394 36, 490 
OLL ela AA E A A SS A ER 13, 628 | 201, 424 
LB oet A A AA AA RUNE 4 AT O escasa A 
doce RR A O A EE 224 | 5,817 35 O87 AP IA 
India, British......................- 11 18 896 | 13; 280 A A A ve 
f. de: oa NEN REOR RR QI EE NEMUS ae ba tie ce TERME ME ERREICHEN UA 112 1, 628 
BWA ssc ote EN E, A RA E lS oats EE 1,288 | 14.592 
Netherlands... 48 1, 112 124 3, 304 645 | 18,049 |........].......- 
a A A AAA A MS PA [insat tie EE 35 2, 513 
We SB- AC IAS A AA A IA AAA MEA 4,655 | 74,030 
United Kingdom.................... |-----...]--...... 1 152 79 2.790 EE EE 
MUROSIAV A O DE EE GE 188 | 5,075 |........]..-....- 


———— | — — [| —————— | ——————— | e—— | —— | | ———— 


$9 | 1,130 | 1,245 | 22, 553 951 | 27, 121 | 42, 608 | 662, 567 
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The quotations reported for magnesite in 1935 were unchanged in 
1936. ead-burned magnesite remained at $22 per short ton f. o. b. 
Chewelah, Wash., and $25 per ton f. o. b. California mines, equivalent 
to about $35 a ton delivered at Pittsburgh, Pa. High-grade periclase 
(94-percent grade) continued to be quoted at $65 and the 90-percent 
(actually about 92-percent) grade at $35 a ton f. o. b. California ship- 
ping point. The top price for caustic calcined magnesite was still $40 
per ton for the 95-percent grade. 

Import valuations tended to be somewhat lower in 1936 than in 
1935, but much of the variation can probably be explained by differ- 
ences in the basing point, as import valuations are calculated f. o. b. 
foreign shipping point. A shipment of Austrian magnesite, for ex- 
ample, would be worth nominally more if invoiced from the Italian 
port of Trieste than from the mines. 


THE INDUSTRY IN FOREIGN COUNTRIES 


World production of magnesite, 1931-35, by countries, in metric tons ! 
{Compiled by M. T. Latus) 


Country 


Anglo-Egyptian Sudan 


Australia: 

New South Wales..................... 15, 902 
Queensldnd...... ecucaccecoeecu coeno Ead m RE 42 
South Australia. .............. LL lL...]| ll lll... 208 
Victoria A menm 26 
E A Nena beca d aeu EDS 258, 382 
Canada EE 27,385 
China (Manchuria)....................... 72, 000 
o A A 3, 168 
Czechoslovakia tl. .....oocoooccoocooomo.- 58, 235 
e A IA 11, 010 
(T6808. Loo eue ceeceReseL rec dur ctp ad mUE 70, 388 
India, British............................. 15, 215 
Ee Ee 1, 100 
OTWHW. eco aa me eium dui 2, 500 

Southern Rhodesia........................ |]. -----...... 
Klo Ee 628 
Union of South Africa. .................... L 667 
U. S. S. R. (Russia)......................- 482, 000 
United States......... Eege 91, 601 
Yugoslavia EE 25, 086 


1 Unless otherwise stated quantities In this table represent crude magnesite mined. 

1 Magnesitic dolomite. 

3 Data not available. 

‘ Exports, less imports, of crude and sintered magnesite, the sintered being reduced to crude on the bass 
of 2.1 tons crude to 1 ton sintered. 

3 Year ended Sept. 30. 

* Serbia only. 


Austria.—Due to increased shipments to the United States, exports 
of dead-burned magnesite from Austria rose to 63,944 metric tons, 
compared with 55,121 tons in 1935. Great Britain, second largest 
buyer of Austrian dead-burned magnesite, increased its purchases 
very slightly, while sales to other countries, especially to Germany, 
generally declined. Exports of caustic calcined magnesite, most of 
which go to Germany, increased to 43,968 metric tons as against 
34,317 tons during 1935, the small exports of crude magnesite 
advanced moderately to 9,203 metric tons in 1936 from 7,169 tons in 
1935. Less magnesite bricks and plates were exported to Germany 
and Italy, but larger sales to Great Britain and France resulted in an 
increase for these items also; the total exports in this category were 
39,263 metric tons in 1936 compared with 35,960 tons during 1935. 


MAGNESITE AND OTHER MAGNESIUM COMPOUNDS 1277 


Crude magnesite was exported in 1936 only to Germany where it 
is used at Bitterfeld for the manufacture of magnesium. This mag- 
nesite is low in iron (1% percent) and comes from the Zillerthal mine 
of the Alpenlündische Bergbau Gesellschaft (owned by Friedrich 
Krupp Gesellschaft, Essen, Germany). 

The Wald magnesite mine belongs to the Alpine Montan Gesell- 
schaft, Vienna, and is worked only to provide refractories for steel 
plants owned by that company. 

The bulk of the Austrian output is furnished by three companies. 
‘The largest is the Veitscher-Magnesitwerke A. G. (capital 7,500,000 
schillings) which operates three mines &nd employed an average of 
950 men in 1936. This company produces only dead-burned magne- 
site, about 40 percent of which it manufactures into brick or other 
shapes. It exports 90 percent of its product. The Oesierreichisch- 
Amerikanische Magnesit A. G. (capital 14,000,000 schillings) employs 
about 750 men and produces chiefly dead-burned magnesite and mag- 
nesite brick for export and caustic calcined magnesite and dust for 
making floor tile and insulating board (Heraklith). 'The Steirisch 
Magnesit Industrie A. G. (capital 2,000,000 schillings), the third 
largest producer, is not & member of the European cartel and sells 
only caustic calcined magnesite, 90 percent of which is exported to 
Germany. 

Export prices of Austrian magnesite declined in 1936. The price of 
dead-burned magnesite during the first 9 months of 1936 was 159.79 
schillings & metric ton compared with 167.83 schillings during 1935. 
The export price of bricks and plates declined about 4 percent from 
the 1935 average to 387.22 schillings per metric ton, and that for 
caustic calcined magnesite also dropped about 4 percent to 98.95 
schillings. The average exchange rate for the Austrian schilling was 
$0.1879 in United States currency in 1936 and $0.1883 in 1935. 

Canada.—''Magnesitic dolomite” is produced in Argenteuil County, 
Quebec, about 60 miles west of Montreal and north of the Ottawa 
River, by the International Magnesite Co., Ltd., and Canadian Refrac- 
tories, Ltd. The latter company reduces the crude rock to about 
100 mesh and then dead-burns it in rotary kilns. The value of 
production and statistics of imports of this material into the United 
States are given later in this chapter, under ‘‘Dolomite.”’ 

Chosen (Korea).*—Two companies are producing magnesite in north- 
ern Chosen, near Gosui, North Kankyo Province; the calcined product, 
including some magnesite brick, is shipped to Japan. 

Greece.—After exports of magnesite had declined sharply in the 
first quarter they resumed their upward trend, and shipments increased 
substantially in 1936 over those in 1935. As usual the Netherlands 
was the largest buyer, especially of the crude product. Shipments of 
crude totaled 45,290 metric tons; of caustic calcined 23,716 tons; and 
of dead-burned magnesite 11,985 tons. Corresponding figures for 
1935 were 33,502 tons, 22,502 tons, and 9,191 tons, respectively. No 
shipments to the United States were reported either in 1935 or 1936. 

India, British.—Magnesite from Madras is principally high grade, 
and suitable for making sorel cement and plastic products; for use 
by the local steel industry it is mixed with 2 percent iron ore and 
burned into brick at 1,600° C. m 

Italy.—According to a report 7 from American Vice Consul William 

6 Langdon. Wii: R. (U. 8. Consul, Seoul), Mineral Trade Notes; Bureau of Mines, vol. 2, no. 6, June 


1936, pp. 21-22. 
1 U. 8. Bureau of Mines, Mineral Trade Notes: Vol. 3, no. 2, August 1936, pp. 15-16. 
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P. Shockley, Jr. (Leghorn), magnesite occurs abundantly in the hills 
about 2 km east of the Tyrrhenian Sea and about 3 km north of the 
town of Castiglioncello, Commune Rossignana Marittime, Leghom 
Province. Deposits in this region were worked actively during the 
World War, and although much of the magnesite produced therefrom 
has been unmarketable it is believed that commercial operations 
might be resumed successfully under adequate technical supervision. 
In analysis the Castiglioncello magnesite is more like the Austrian 
than the Greek product. Evidently it has to be sorted rather carefully 
but the following analysis is given as representative of “material that 
can be utilized”: Magnesia, 42.45 percent; lime, 3.15 percent; iron 
oxides, 1.80 percent; insoluble (“stone”), 3.40 percent; and loss on 
ignition, 49.20 percent. "This analysis corresponds to & magnesium 
carbonate content of 89 percent. 

Imports of magnesite into the United States are occasionally re 
ported in the official statistics as coming from Italy, but it is believed 
that they consist exclusively of Austrian magnesite that happened to 
Go invoiced at Trieste, which became an Italian port after the World 

ar. 

Manchuria.?— Production of magnesite in Manchuria first rose above 
10,000 tons in 1924 and did not rise above 35,000 tons until 1931, but 
since then it has increased rapidly to 134,220 tons in 1935. Originally 
most of the Marchurian magnesite was consumed in Japan, but in 
recent years exports have been made to Europe. About 2,000 tons of 
magnesite products per year, mostly clinker, have been used for 
making brick at the iron works of Anshan and Pen-hsi-hu, near 
Mukden. In addition, about 3,000 tons of caustic magnesite were 
used in 1935 for making sorel cement. Seven factories for treating 
Manchurian magnesite have been built since 1918; all are between 
Mukden and Dairen. The oldest and by far the Jargest is that of the 
South Manchurian Mining Co. (Nan-man-Kógyo-Kaisha), which 
produces about 2,500 tons of clinker and 250 tons of caustic magnesite 
per month—more than twice as much as all the other plants combined. 

Several sizes of dead-burned magnesite are produced. That in 
lumps, 1 to 3 cm in diameter sells for about 50 yen per ton at the port of 
Ying-Kou, 22 km west of Ta-shih-chiao. Caustic magnesite, mostly 
powdered, is cheaper (about 41 yen per ton at the same port). Prob- 
ably 90 percent of the Manchurian magnesite is used for refractory 
purposes, after being dead burned in Manchuria, Japan, or elsewhere. 

Prior to 1936 none of the Manchurian magnesite had been used for 
making metallic magnesium. However, in 1935 substantial tonnage of 
metal was made in Korea from Korean magnesite, and preparations 
have been made for utilizing Manchurian magnesite for this purpose 
at the plant in the city of Ubé, Yamaguchi Prefecture, western Japan, 
where several hundred tons of magnesium metal have been made from 
bitterns obtained from nearby salt works. 

The Manchurian magnesite deposits are among the largest in the 
world. One group on the east side of Ta-shih-chiao occupies an area 
50 km long (from east to west) and 6 km wide and contains 5,000 
million tons. The magnesite is associated with pre-Cambrian dolo- 
mites and schists that generally strike east to west and dip to the 
south. These deposits, controlled by the South Manchurian Railway 


! Niinomy, K., Recent Developments in Magnesite Industry of Manchoukuo: Econ. Geol., vol. 31, no. 7, 
Noveinber 1936, pp. 767-769; Magnesite Deposits of Manchuria; Econ. Geol., vol. 20, 1925, pp. 25-53. 


MAGNESITE AND OTHER MAGNESIUM COMPOUNDS 1279 


Co., are now managed by the Manchu Mining Development Co. 
(Manshu-Kozan-Kaihatsu-Kaisha). 

Norway.—A Bergen firm is reported ? to have obtained a lease for 
working on a royalty basis magnesite deposits recently discovered at 
Hegvestad. 

South Africa.—High-grade magnesite, mined in the Barberton and 
Lydenburg districts, is ysed locally for flooring cements; the carbon 
dioxide is recovered and sold in cylinders as compressed gas. An 
average analysis shows: MgCO,, 97.37 percent; CaCO,, 0.85 percent; 
Si1O,, 1.20 percent; and Fe;,O;, 0.48 percent. Research has been in 
progress for a year or two with a view to making magnesite brick from 
this material. 

Turkey.'"—Large deposits of high-grade magnesite are reported 
in the Denizli and Eskishehir districts; 1n the latter area the magnesite 
runs up to 97.4 percent MgCO; and i is quite low in iron. Following a 
reduction in railway transportation costs a private enterprise began 
mining in the Eskishehir district and expected to make exports in 
1936. German buyers were negotiating for the product at 9 to 91 
Turkish pounds a ton, which was considered rather a high price. 
It was believed that by utilizing idle cement kilns in Istanbul caustic 
calcined magnesite could be offered locally at 70 to 80 shillings. 

Yugoslavia.—High-grade magnesite, 96 to 99 percent pure, is re- 
ported to have been discovered in the Takovo district of the Danube 
Banovina, according to a brief statement from Consul Charles $. 
Reed, second, Belgrade. Consul Reed Paige Clark reports that 
Y ugoslavia has five important magnesite deposits and eight mines. 
Nine-tenths of the total supply lies in the Valjevo-Cacak-Pozega-Nova 
Varos-Priboj-Visegrad-Bajina Basta territory. The largest section of 
country south of Valjevo is served by a narrow-gage railway. Mag- 
nesite is exported crude, ground or unground, and sintered. A repre- 
sentative sample of crude ore carries 98 percent MgCO, and one 
calcined ore, 90 to 95 percent MgO. The ore contains little silica 
and alumina. Exports in 1934 were 1,333 short tons of lump mag- 
nesite and 9,324 tons of ground and calcined magnesite. During the 
first half of 1935 exporting rates were much higher. 


DOLOMITE 


Dolomite (magnesium-calcium carbonate) is a source of most of 
the basic carbonate used in “85-percent magnesia” pipe and boiler 
coverings and competes with magnesite and natural brines as a source 
of magnesium salts for medicinal and technical use. Dead-burned 
dolomite is many times as important as dead-burned magnesite as a 
steel-works refractory (at least as regards tonnage consumed), and 
dolomitic lime is used in making sulphite pulp and for sundry other 
purposes that formerly consumed substantial tonnages of magnesite. 
Raw dolomite is used for patching open-hearth furnace bottoms and 
for making carbon dioxide, often with Epsom salts as a joint product. 

In 1936 sales of dead-burned dolomite rose to 557 ,000 tons valued 
at $4,693,000 (preliminary figures) compared with 455, 258 short tons 
valued at $3,785,834 in 1935, an increase of 22 percent in quantity 
and 24 percent in value. In 1935, 4,965 tons of lime were sold to 
magnesia works and paper mills used 344,531 tons of lime, most of 

* Chemistry and Industry (London), Industria] Notes from Abroad: Vol. 56, no. 3, Jan. 16, 1037, p. 63. 


10 Data from Acting Commercial Attaché John A. Embry, Istanbul, Foreign Met. and Min. Cire. 4, May 
15, 1936, p. 27; no. 5, June 15, 1936, pp. 27-28. 
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which was dolomitic. Detailed figures as to use of lime and data ss 
to the distribution of raw stone are given in the Lime and Stone 
chapters. For many uses dolomitic limes or high-magnesium lime- 
stones are more effective than high-calcium lime or stone, but it is 
impossible to draw even an approximately accurate distinction between 
the uses in which the magnesia content plays a dominant or important 
role. It seems likely that in many instances a magnesian limestone 
may be rejected in favor of a high-calcium lime stone from another 
source, or vice versa, for some reason other than the lime-magnesia 
ratio. More intelligent analysis might show that the underlying cause 
of such rejection is poor grading of the stone from a local quarry or 
some constituent impurity. Accordingly there is no statistical ap- 
proach to the problem of when a magnesia content represents an 
advantage and when a disadvantage. 

Imports of dead-burned dolomite have been reported separately 
since 1930; these comprise principally the so-called magnesitic dolomite 
dead burned in Canada for steel-works refractories. In 1936, after 
the reciprocal treaty had been concluded between the two countries, 
the classification was modified to read “dead-burned basic refractory 
material containing 6 percent or more of lime and consisting chiefly 
of magnesia and lime", and imports rose to 13,928 short tons valued 
at $349,678 compared with 7,519 tons valued at $189,714 in 1935. 
Statistics are available only on the value of this material in Quebec. 
According to the preliminary report of the Dominion Bureau of 
Statistics, the Canadian output of magnesitic dolomite was valued 
at $769,176 in 1936, a 58-percent increase over the $486,084 in 1935. 


MAGNESIUM SALTS 


Improved technique for handling magnesium precipitates, especially 
from dilute solutions, has made possible the commercial recovery not 
only of technical carbonate but of refractories and other moderately 
low priced magnesia products from natural brines and bitterns and 
even from raw ocean water. As a result, the potential importance of 
natural magnesium salts has increased enormously. 


DOMESTIC PRODUCTION 


The total quantity of natural magnesium salts (sulphate, chloride, 
and carbonate from brine wells and: sea water) sold or used in the 
United States, as reported by producers, increased in 1936 to 127,682,- 
793 pounds valued at $1,629,725 compared with 109,601,855 pounds 
valued at $1,286,804 in 1935. Magnesium sulphate still leads the 
magnesium salts in quantity produced, but separate sien for this 
salt and for the chloride and carbonate may not be published. 

The Dow Chemical Co., Midland, Mich, produced both magnesium 
sulphate and chloride from its natural brines. The California Chem- 
cal Co., operating at San Francisco, recovered magnesium chloride 
from bittern waters. Magnesium carbonate was produced from sea 
water by the Marine Chemicals Co., Ltd., South San Francisco, Calif., 
and the Plant Rubber & Asbestos Works (537 Brannan Street, San 
Francisco, Calif.); also from the salt wells of the Morton Salt Co. (205 
West Washington Street, Chicago, Ill.), in Manistee County, Mich. 
C. A. Kearney (1208 Post Street, Seattle, Wash.), reported production 
of magnesium sulphate from natural deposits of epsomite near Oroville, 
Okanogan County, Wash. 
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German shipments of magnesium chloride to the United States have 
dwindled to insignificant proportions, and notwithstanding a notable 
recovery in 1936 shipments of magnesium sulphate likewise have 
diminished greatly during the last 15 years. On the other hand, im- 
ports of calcined magnesia and precipitated carbonate, mostly of 
British origin, have increased, as shown in the following table. 


Magnesium compounds imported for consumption in the United States, 1920-36 1 


Magnesium Ma 
gnesium Magnesium 
sarta aad sulphate (Ep- Carins Sheol arenes silicofluoride or 
Year anhydrous) som salts) ge Pee fluosilicate ` 


a i | ————————— es | | —————— 


1920-24 (average)...|11,495,360 $06, 479/12,610,276:$06, 889| 80, 4411$18, 542; 319, 625/$16, 486 (3) 6) 
( 144|10,896,654| 63, 205| 342, 997| 57, 419| 316, 153, 19, 335 (2) 


1925-29 (average) ...|9, 855, BIN} 68, 144/10, 1) 

1930-34 (average)...| S61, 138] 8, 267/8, 357, 367| 51,761} 389,407| 69,426] 581,958| 26,662)  47,221| $2,654 

1935 EEN 50, 094} 1,09513, 060, 883| 18, 495| 196, 264| 36, 297| 601, 459) 27,935) 98,037] 6, 500 
4, 334, 792| 25,008} 238, 039| 39, 098| 754, 084| 34, 396 (3) (3) 


AA A 31,876 584 


1 In addition to the items reported separately 3,668,091 pounds of calcined magnesium sulphate or calcined 
Kieserite (not fertilizer) valued at $30,201 were imported in 1935, and 5,439,651 pounds valued at $44,664 in 
1936. Also 11,200 pounds of ‘‘manufactures of carbonate of magnesia” valued at $489 were imported in 1935, 
none were recorded in 1936, 

? Data not available. 

3 Not reported separately. Included in magnesium salts and compounds, n. 8. p. f., which shows im- 
portation of 372,291 pounds, valued at $29,355. 
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Further increases marked production of most of the important 
abrasive materials in 1936. Compared with 1935 there were sub- 
stantial increases in the output of ground sand and sandstone, pumice 
and pumicite, oilstones and related products, garnet, and emery. 
Moderate gains were also reported in the production of tripoli and 
millstones. These gains, however, were offset by decreases in the 
production of quartz and grindstones and pulpstones. The aggregate 
value of the abrasive materials produced 1n 1936, exclusive of diato- 
mite for which the Bureau of Mines is not at liberty to publish annual 
figures, was $11,186,941 compared with $11,196,424 in 1935. 

Abrasive materials are used extensively in the manufacture of 
numerous products. The quantities used are related directly to the 
production of various commodities; hence the volume of ‘production 
IS to a considerable extent an indicator of industrial activity. The 
following table of salient statistics therefore presents not only trends 
in activity of each abrasive material but also to some degree those of 
the industries in which the abrasives are employed. 

Some commodities included in this chapter also have important 
nonabrasive uses. For example, the quantity of diatomite now used 
as an abrasive is relatively small compared with the quantity formerly 
so used. It seems desirable, however, to continue to include such 
commodities in the annual chapters of this series for purposes of com- 
parison until the minerals in this diverse group are reclassified. On 
the other hand, it should be noted that figures covering the quantities 
of sundry materials used for abrasives and mentioned later under the 
caption “Miscellaneous abrasive materials" are not included in this 
chapter. does 
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Salient statistics of abrasives industries in the United States, 1935—86 


Percent of 
1935 1936 change in 
1936 
Domestic production (sold or used by producers): 
Natural silica abrasives: 
A ic secs ue RERUM ce DEUM DELHI 1 $1, 206, 143 (9r. ud eoo 
Tripoli (value as sold—crude and finished).............. 383, 416 $391, 878 +22 
MOTUS Mel rr SAT 111, 784 96, 592 —13.6 
round sand and sandstone. ........................... 3 1,678, 295 2, 146, 464 +7.9 
Special silica stone products: 
Grindstones and pulpstones............................. 505, 378 497, 997 —15 
Oilstones pene relat products. .....----- -0-00-00 105, 589 121, 196 +14 8 
LOPEZ AAA AS 9, 530 10, 609 +11.3 
Natural silicato abrasives: 
yu and Dumleclte llc lc llll... 3 247, 076 323, 406 +32.9 
EE 256, 520 315, 913 423.2 
Natural : cias abrasives: 
TOE Y A esol tee Geode ETEA E E E LL EA eM 1, 606 2, 900 +80. f 
Total natural abrasives............................... 3 4, 505, 337 43,911,955 |............ 
Total artificial abrasives. ....................... l.l... 6, 691, 087 7, 274, 986 +87 
Grand total (natural and artificial) ..................-. 311,196, 424 | 111,186, 941 [............ 
iae tede: 
ulis um etc lu ép c UM ege b, 125, 379 5, 160, 524 +. 
Imports EES ER 615, 547 942, 548 45.3 


1 Average for 1933-35; Bureau of Mines not at liberty to publish annual figures. 
? Bureau of Mines not at liberty to publish annual figures. 

3 Revised figures. 

* Exclusive of value of diatomite. 


NATURAL SILICA ABRASIVES 


Diatomite.—Diatomite is still used as a mild abrasive in metal 
polishes, scouring and cleansing soaps and compounds, dentifrices 
and nail polishes, although its principal outlets, in the insulation, 
filtering, and absorption-agent fields, are nonabrasive. 

The principal centers of diatomite "production i in the United States 
are now the Western States; four of the seven States that produced 
diatomite in 1936— California, Oregon, Washington, and Nevada— 
were in that region, and the remaining three—New York, New Jersey, 
and Florida—were in the East. There were 18 producing companies 
in the United States in 1936; all but 3 of them were in the western area. 

California, with its immense deposits, was the chief source of the 
diatomite produced in the United States in 1936, as it has been in 
recent years; eight companies operated on deposits in central and 
southwestern California—three at Lompoc, Santa Barbara County; 
two at Walteria and one at Palos Verdes, Los Angeles County ; and 
one each at Mendota, Fresno County, and Bradley, Monterey 

ounty. 

In Nevada three producers were operating at widely scattered 
localities—one near Virginia City, Storey County, in the west-central 
part of the State; oiher near Tonopah, Esmeralda County, in the 
southwestern part of Nevada; and the third near Carlin, Elko County, 
in the northeastern corner of the State. 

The three producing companies in Washington are reported to have 
operated deposits in 1936 in Kittitas, Grant, and Adams Counties. 

Only one company was operating in each of the other States— 
Oregon, New York, New Jersey, and Florida. 
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Diatomite sold or used by producers in the United States, 1930-35 ! 


Year Short tons Value Yeer Short tons Value 
Ls ONDE A Nee ¿A RN 
qe "———— — | 248,273 | $3,902,126 e -————  IOÍa€ | 244, 342 | $3,018, 428 


1 Bureau of Mines not at liberty to publish annual figures. 


The trend of diatomite production in immediate predepression 
years was upward. (See figure 100.) Since 1929, the trend, as indi- 
cated by 3-year averages, appears to have been downward, but annual 
production figures, which the Bureau of Mines is not at liberty to 
publish, show a marked recovery in the production of diatomite from 
the depression low in 1932. 
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FiGURE 100.— Trends in production of diatomite, tripoli, pumice and pumicite, quartz, and ground sand 
and sandstone, 1919-36. 


The companies reporting production and sales of diatomite in the 
United States in 1936, with locations of the deposits from which it was 
obtained, were as follows: 


Adirondack Diatomaceous Earth Co., Keene, N. H. Deposit near Poland, 
Herkimer County, N. Y. 

American Diatomite Corporation. Deposit and office at Clermont, Lake 
County, Fla. 

Diatomaceous Earth Corporation of America, 1325 Pico Avenue, Long Beach, 
Calif. Deposit at Walteria, Los Angeles County, Calif. 

The Dicalite Co., 756 South Broadway, Los Angeles, Calif. Deposit at 
Walteria, Los Angeles County, Calif. 

The Electro-Silicon Co., 130 Cedar Street, New York, N. Y. Deposit at 
Virginia City, Storey County, Nev. 

Johns-Manville Products Corporation, 22 East Fortieth Street, New York, 
N. Y. Deposit at Lompoc, Santa Barbara County, Calif. 

Kittitas Diatomite Co., Washington National Bank Building, Ellensburg, 
Wash. Deposit at Kittitas, Kittitas County, Wash. 
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Langlois Bros., 717 South San Pedro Street, Los Angeles, Calif. Deposit near 
Tonopah in Esmeralda county Nev. 
Marcrum, J. G., Netcong, N. J. Deposit near Stanhope, Sussex County, N. J. 
Mineral Products Manufacturing Co., 1735 Ventura Avenue, Fresno, Calif. 
Deposit at Mendota, Fresno County, Calif. 
ational Silica Products Co., 1201 Bryant Street, Palo Alto, Calif. Deposit 
at Lompoc, Santa Barbara County, Calif. 
The Oromite Co., American Bank Building, Portland Oreg. Deposit at Terre- 
bonne, Deschutes County, Oreg. (Successor to the Atomite Products Co.) 
ê EES Ltd., Bradley, Calif. Deposit near Bradley, Monterey County, 
alif. 
The Paraffine Cos., Inc., 475 Brannan Street, San Francisco, Calif. Deposit 
near Lompoc, Santa Barbara County, Calif. 
Raylite Aggregates, Inc., 1302 Park Central Building, Los Angeles, Calif. 
Deposit at Palos Verdes, Los Angeles County, Calif. 
tate Products Co., 315 South Fourth Avenue, Yakima, Wash. Deposits at 
Quincy, Grant County; Othello, Adams County; and in Kittitas County, Wash. 
Tri-O-Lite Products Co. Deposit and office at Carlin, Elko County, Nev. 
Webley, E. J. Deposit and office at Quincy, Grant County, Wash. 


Although diatomite occurs in nearly every country in the world 
it has been produced in only 23 countries in recent years. The 
United States is by far the largest producer, but considerable quan- 
tities are produced in Algeria, Australia, Denmark, France, Germany, 
Hungary, Italy, Japan, Northern Ireland, Portugal, and Sweden. 
No 1936 production figures are yet available. The largest foreign 
producing countries in 1935 were Denmark with 47,200 long tons of an 
impure diatomaceous earth called “molererde” and Algeria with 
11,200 tons of diatomite. 

Tripoli.—The materials grouped under this heading include certain 
naturally occurring and extremely fine-grained forms of silica, such as 
tripoli and rottenstone. Deposits of tripoli occur in southeastern,' 
central, and western United States, but the tripoli industry has cen- 
tered largely in the Missouri-Oklahoma and illinois fields. Rotten- 
stone is produced only in Pennsylvania. 

The tripoli industry of the United States is small; the tonnage pro- 
duced annually in the post-war years has ranged from 12,000 to 40,000 
short tons. In 1936, 28,487 short tons of tripoli and related products 
were produced in Arkansas, California, Illinois, Missouri, Oklahoma, 
and Pennsylvania. The Missouri-Oklahoma and Illinois fields were 


Tripoli (including Pennsylvania rottenstone) sold or used by producers in the United 
States, 1982-36 


Illinois Other States ! Total 
Value Value Value 
a Sh Short Short 
ort O O 
Crude | As sold Crude | As sold Crude | As sold 
tons | (partly | (crude | *9P3 | (partly | (crude | "P3 | (partly | (crude 
esti- and esti- and esti and 
mated) | finished) mated) | finished) mated) | finished) 
EE coria lee 6,097 | $10,895 | $84,795 | 8,678 | $20,527 | $147,905 | 14,775 | $31,422 | $232 700 
1933................ 8, 757 18, 103 149, 979 | 12, 121 27, 582 200, 404 | 20,878 45, 685 350, 33 
19343... ....... 7,417 17, 241 119, 418 | 13, 112 27, 622 209, 938 | 20, 529 44, 863 329, 356 
1039: 2 EE 10, 001 19, 149 113, 484 | 17, 374 42, 640 269, 932 | 27. 375 61, 789 383, 416 
1910: o2: ous ..| 10, 981 21, 962 138, 063 | 17, 506 61, 546 253, 815 | 28, 487 83, 508 391, 8/5 


1 1932: Arkansas, Missouri, Oklahoma, Pennsylvania, and Tennessee; 1933-34: Arkansas, California, 
Georgia, Missouri, Oklahoma, Pennsylvania, and Tennessee; 1935: Arkansas, California, Georgia, Mis- 
sour!, Oklahoma, and Penn 1936: Arkansas, California, Missouri, Oklahoma, and Pennsylvania. 

2 No sales of crude reported in 1934. 


! Crickmay, C. W., Tripoli Deposits of Georgia: Georgia Dept. Forestry and Geol. Devel., Div. of Geol. 
Inf. Circ. 9. January 1927, 8 pp. 
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the principal producing areas. The following table gives production 
data for tripoli for 1932-36. "The tonnage for 1919-36 is shown in 
figure 100. 

The domestic production of tripoli is used principally for abrasives, 
fillers, and concrete admixture and the production of rottenstone for 
&brasives and fillers. In 1936 nearly 60 percent of the combined pro- 
duction of these two materials went into abrasive uses, and 11 percent 
was used as fillers. Over 7 percent of the tripoli produced was used 
in concrete admixtures. The following table presents statistics on the 

uantity and value of tripoli and rottenstone sold by producers and 
classified according to uses, as compiled from data furnished by the 
producers. 


Tripoli sold or used by producers in the United States in 1936, by uses 


Percent of total 


Number of yan as accounted for 
Use producers | Short tons | orude and | 
reporting finished) 


———————— |. —————— EA E E 


AbrasiveS. E EEN 5 16, 943 $247, 948 59.8 04.0 
Concrete admixture. ...........---.------- 3 2, 074 27, 534 7.3 7.2 
EISE cae shee Ses Se Ee 4 3, 107 38, 454 11.0 9.9 
Foundry fncipg. lll. ll..- 2 (1) GQ). NE nord rr eek EIOS 
Miscellaneous. ..........-.-.-------------- 3 0, 213 73, 142 21.9 18.9 

Total accounted for.................. 17 28, 337 387, 378 100. 0 100. 0 
Use not specified. LLL... l 150 (DOU Nee er ees ol EG 

Grand total. .............. LL LL... 8 28, 487 391; rd usc asc p KEE 


1 Included under ''Miscellaneous."' 
2 A producer reporting more than 1 use is counted only once in arriving at total. 


The companies reporting production and sales of tripoli (including 
Pennsylvania rottenstone) in the United States in 1936, with loca- 
tions of the deposits from which the material was obtained, were as 
follows: 

Barnsdall Tripoli Corporation, Seneca, Mo. Deposits at Seneca, Newton 
County, Mo., aud in Ottawa County, Okla., near Seneca, Mo. 

Corona Products, Inc. Deposit and office at Rogers, Benton County, Ark. 

Friend, D. N., and Wheeler, H. R., Joplin, Mo. Deposit near Peoria, Ottawa 
County, Okla. 

Independent Gravel Co., 22014 West Fourth Street, Joplin, Mo. Deposits at 
Racine, Newton County, Mo., and in Ottawa County, Okla., near Seneca, Mo. 

Olive Branch Minerals Co., 333 Third Street, Cairo, Ill. Deposit at Olive 
Branch, Alexander County, Ill. 

Ozark Minerals Co., 807!4 Washington Avenue, Cairo, Ill. Deposit at Elco, 
Alexander County, Ill. 

Penn Paint & Filler Co., Antes Fort, Pa. Deposit near Oriole, Lycoming 
County, Pa. 

Western Tale Co., 1901 East Slauson Avenue, Los Angeles, Calif. Deposit 
near Barstow, San Bernardino County, Calif. 


Quartz.—Quartz is the abrasive agent in some kinds of EE 
soaps, and scouring compounds, metal polishes, and safety matches 
The materialis obtained from pegmatite dikes, veins, or beds of quartz- 
ite. In 1936 the production of quartz from these sources in the United 
States amounted to 12,986 short tons valued at $96,592, a marked 
decrease in tonnage and value compared with 1935 and a still further 
decline from the recent peak year of 1934 when 18,293 tons valued 
at $129,965 were sold. Of the total production in 1936, about 48 per- 
cent was sold by the producers as crude or crushed quartz and 52 per- 
cent as ground quartz. Arizona, California, New Jersey, New York, 
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Ohio, and Tennessee have been constant producers in recent years. 
In addition to these States, Maryland, Missouri, North Carolina, 
Wisconsin, and Virginia have produced quartz 1 or more years. 

Data covering sales of crude and ground quartz from 1932 to 1936 
and sales of crude, crushed, and ground quartz by States from 1932 
to 1936 are shown in the two following tables. 


Quartz sold or used by producers in the United States, 1932-36 


Crude ! Ground ! 'Total 
Yenr ——Ó—M——M M Ó—M— Á— Á— ÁO 
Short tons Value Short tons Value Bhort tons Value 
A aas a aE 4, 383 $15, 3M 3 3, 104 3 $43, 764 3 7, 487 3 $59. 15 
KER S zl. isle Sie Ss 4. 094 14, 556 37.059 3 56, 492 311.153 3 71, 045 
TOA St Sil cos ta 4,447 16, 168 13, 846 113, 797 18, 293 129, Oh 
KI orion aida aa 7, 586 26, 807 9, 592 84, 977 17. 178 111, 784 
193h oc en oes cece 95 6, 281 24, 971 6, 705 71, 621 12, 986 96, 50; 


! Includes some crushed quartz. 

? To avoid duplication, the ground material shown here is only that ground hy the original producers 
of the crude EA or by grinders who purchase from small miners not reporting their production. 

3 Partly estimated. 


Quartz (crude, crushed, and ground)! sold or used by producers in the United States, 
1934-36, by States 


1934 1935 1936 
State ee 
Short tons Value Short tons Value Short tons Value 
California... (2) (2) 650 $2, 600 (1) "o (n 
Maryland.................... 564 $6, 390 405 6, 07 525 $8.1 
North Carolina............... (3) (3) (3) (2) 1, 005 11 Ha 
Undistributed ?............... 17,729 123, 575 16, 123 103, 109 11, 456 78. (33 


18, 293 129, 965 17, 178 111, 784 12, 986 96. S82 


! To avoid duplication, the ground material included is only that ground by the original producers of 
the crude quartz or by grinders who purchase from small miners not reporting their production. 

? Included under ''Undistributed."' 

3 1934: Arizona, California, Missouri, New Jersey, New York, North Carolina, Ohio, Tennessee. azd 
Virginia; 1935: Arizona, Missouri, New Jersey, New York, North Carolina, Ohio, and Tennessee; 1935: 
Arizona, California, New Jersey, New York, Ohio, and Tennessee. 


The trend in the production of quartz for the past 9 years for which 
statistics are available is shown in figure 100. 
A list of some recent producers and sellers of crude quartz follows: 


Carolina China Clay Co., Penland, N. C. 

Carolina Minerals Co., Inc., Spruce Pine, N. C. 
Consolidated Feldspar Corporation, Trenton, N. J. 

Day Quartz Co., Sykesville, Md. 

H. O. DeBeck, Burnsville, N. C. 

Harford Talc & Quartz Co., P. O. Box 63, Towson, Md. 
Kingman Feldspar Co., Kingman, Ariz. 

Ohio Quartz Products Corporation, Jackson, Ohio. 

J. C. Pitman Estate, Penland, N. C. 

C. F. Wolfradt, 319 South 8th Street, Alhambra, Calif. 


A list of producers of crushed quartz follows: 


Consolidated Feldspar Corporation, Trenton, N. J. 

Harford Talc & Quartz Co., P. O. Box 63, Towson, Md. 
Ohio Quartz Products Corporation, Jackson, Ohio. 
Tennessee Mineral Products Corporation, Spruce Pine, N. C. 
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À list of manufacturers of ground quartz follows: 


Charlotte Chemical Laboratories, Inc., Charlotte, N. C. 

Consolidated Feldspar Corporation, Trenton, N. J 

Eureka Flint & Spar Co., Trenton, N. J. 

Harford Talc & Quartz Co., P. O. Box 63, Towson, Md. 

Tennessee Mineral Products Corporation, Spruce Pine, N. C. 

Ground sand and sandstone.—Ground sand and sandstone are used 
as abrasives in various cleaning and scouring compounds; a third to a 
fourth of the total domestic production now enters abrasive com- 
pounds. The material so used is sold by companies producing glass 
sand and other special silica sands largely in the eastern and north- 
central United States; Illinois, New Jersey, Ohio, and Pennsylvania 
are among the largest producers. 

The following tables give production data from 1932 to 1936 both 
for the United States as a whole and for such States as can be shown. 


Ground sand and sandstone sold or used by producers in the United States, 1932-86 1 


Year Short tons Value Year Short tons Value 
1932 A aai 150, 109 $875, 749 Ltd LR EE 281, 665 $1, 678, 295 
LEES 202, 099 1. 106, 410 || og. 356,423 | 2,146, 464 
E EEN 248, 026 L 392, 173 


1 Includes only finely ground material. Figures probably incomplete. 
2 Revised figures. 


Ground sand and sandstone sold or used by producers in the United States, 1935-36, 


by States ! 
1935 1936 
State <— _—_———————. 
Short tons Value Short tons Value 
o A A O ER 66, 492 $370, 488 82, 877 $483, 952 
Massachusetts. ooo 295 5, 723 543 3, 324 
e ele 2 66, 097 2 308, 170 77, 584 363, 323 
Olio. c nc ee oe E e { 46, 314 339, 211 
(NA EE 62, 730 ! 454, 947 (3) (3) 
Virginia and West Virginin 0000au 32, 152 246, 534 41, 250 309, 928 


Undistributed ..cicconcaicn escitas 53, 199 292, 433 107,855 646. 7 
2 281, 665 |? 1,678, 295 356, 423 2, 146, 464 


! Includes only finely ground material. Figures probably incomplete. 

3 Revised figures. 

3 included under “Undistributed.” 

4 1935: California and Wisconsin; 1936: California, Missouri, Pennsylvania, and Wisconsin. 


The trends in the production of ground sand and sandstone since 
1919 are shown in figure 100. 

The quantities of ground sand and sandstone sold for different uses 
and the values of the quantities so used, together with the average 
values per ton for each use are shown in the following table. These 
data, available for the first time, cover 69 percent of the industry. 
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Ohio, and Tennessee have been constant producers in recent years. 
In addition to these States, Maryland, Missouri, North Carolina, 
Wisconsin, and SUMA have produced quartz 1 or more years. 

Data covering sales of crude and ground quartz from 1932 to 1936 
and sales of crude, crushed, and ground quartz by States from 1932 
to 1936 are shown in the two following tables. 


Quartz sold or used by producers in the United States, 1932-36 


Crude ! Ground ! "Total 
Year A | ————————— 
Short tons Value Short tons | Value | Short tons| Value 
MOOD nor > 4, 383 $15, 394 33,104 | 3 $43,764 17,487 8918 
IA. ee 4, (194 14,556 37,059 3 56, 492 3 11,153 Mä 
1934. o 4, 447 16, 168 13, 846 113, 797 18, 293 129, 965 
UE 7, 586 28, 807 9, 592 84, 97 17, 178 111,74 
1936........ eI 6, 281 24, 971 6, 705 71, 621 12, 986 96, £92 


! Includes some crushed quartz. 

? To avoid duplication, the ground material shown here is only that ground hy the original producers 
of the crude quartz or by grinders who purchase from small miners not reporting their production. 

3 Partly estimated. 


Quartz (crude, crushed, and ground)! sold or used by producers in the United States, 
1934-36, by States 


1934 1935 1936 
State ———Ó'É! ace ee ee 
Short tons Value Short tons Value | Short tons} Value 

u TEENE ees IA DEDI se 

Eer H Eet geg Se decreti (2) (1) 650 $2, 600 (2) (1) 
Maryland.......-..-......... 564 $6, 390 405 6,075 525 $7.18 
North Carolina. (2) (2) (2) a 1, 005 11,30 
Undistributed 3.--.----.------ 17, 729 123, 575 16, 123 103, 109 11, 456 WE 
O RED ee, Eege Bee Sanwa 
18, 293 129, 965 17, 178 111, 784 12, 986 96, 592 


A A tmt 


1 To avold duplication, the ground material included is only that ground by the original producers ol 
the crude quartz or by grinders who purchase from small mivers not reporting their production. 

2 Included under “*Undistributed.” 

2 1934: Arizona, California, Missouri, New Jersey, New York, North Carolina, Ohio, Tennessee, ani 
Virginia; 1935: Arizona, Missouri, New Jersey, New York, North Carolina, Ohio, and Tennessee; 183: 
Arizona, California, New Jersey, New York, Ohio, and Tennessee. 


The trend in the production of quartz for the past 9 years for which 
statistics are available is shown in figure 100. 
A list of some recent producers and sellers of crude quartz follows: 


Carolina China Clay Co., Penland, N. C. 

Carolina Minerals Co., Inc., Spruce Pine, N. C. 
Consolidated Feldspar Corporation, Trenton, N. J. 
Day Quartz Co., Svkesville, Md. 

H. O. DeBeck, Burnsville, N. C. 

Harford Tale & Quartz Co., P. O. Box 63, Towson, Md. 
Kingman Feldspar Co., Kingman, Ariz. 

Ohio Quartz Products Corporation, Jackson, Ohio. 

J. C. Pitman Estate, Penland, N. C. 

C. F. Wolfradt, 319 South 8th Street, Alhambra, Calif. 


A list of producers of crushed quartz follows: 


Consolidated Feldspar Corporation, Trenton, N. J. 

Harford Tale & Quartz Co., P. O. Box 63, Towson, Md. 
Ohio Quartz Products Corporation, Jackson, Ohio. 
Tennessee Mineral Products Corporation, Spruce Pine, N. C. 


d'Aa 
North lE- 


¿A 
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A list of manufacturers of ground quartz follows: 


Charlotte Chemical Laboratories, Inc., Charlotte, N. C. 
Consolidated Feldspar Corporation, Trenton, N. J. 
Eureka Flint & Spar Co., Trenton, N. J. 

o., P. O. Box 63, Towson, Md. 


Harford Talc & Quartz 

Tennessee Mineral Products Corporation, Spruce Pine, N. C. 

Ground sand and sandstone.—Ground sand and sandstone are used 
as abrasives in various cleaning and scouring compounds; a third to a 
fourth of the total domestic production now enters abrasive com- 
pounds. The material so used is sold by companies producing glass 
sand and other special silica sands largely in the eastern and north- 
central United States; Illinois, New Jersey, Ohio, and Pennsylvania 
are among the largest producers. 

The following tables give production data from 1932 to 1936 both 
for the United States as a whole and for such States as can be shown. 


Ground sand and sandstone sold or used by producers in the United States, 1932-36 1 


Year Short tons Value Year Short tons Value 
32 DIM IR 150, 109 $875, 749 le orco dece uis Edu 281, 665 $1, 678, 295 
JUR AAA II E 202. 099 1, 106, 410 A A 356, 423 2, 146, 464 
248, 026 1, 392, 173 


! Includes only finely ground material. Figures probably incomplete. 
3 Revised figures. 


Ground sand and sandstone sold or used oy producers in the United States, 1935-36, 
by States ! 


1935 1936 
State 
Short tons Value Short tons Value 

CIN a E RN tes 66, 492 $370, 488 82,877 $483, 952 
Massachusett$....... 2... Lcccce cesses ssec sss elc liz 995 5, 723 543 3, 324 
AA RO EEN 2 66, 097 3 308, 170 i 584 363, 323 
ONCE afore BOAR Coho Po ee EE D 46, 314 339, 211 

Pennsylvania- EE ? 62, 730 ! 454, 947 { (3) (3) 
32, 152 246, 534 41, 250 309, 926 
53, 199 292, 433 107, 855 646. 728 


-axe m ooo mom om pm pm ër e mm mm mm me mm - 


ap e a em e me zm d a a om mp mees mm mm mmm mme mme pm em rm 


2 231,665 | ? 1,678, 295 356, 423 2, 146, 464 


! Includes only finely ground material. Figures probably incomplete. 


1 Revised figures. 
3 included under “Undistributed.” 
4 1935: California and Wisconsin; 1936: California, Missouri, Pennsylvania, and Wisconsin. 


The trends in the production of ground sand and sandstone since 


1919 are shown in figure 100. 
The quantities of ground sand and sandstone sold for different uses 


and the values of the quantities so used, together with the average 
values per ton for each use are shown in the following table. These 
data, available for the first time, cover 69 percent of the industry. 
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Ground sand and sandstone sold or used by producers in the United States in 1936, 


by uses ! 
Value 
Short tons 
A versace 
Total value 
per ten 
POUNCEY EE 28, 310 $143, 733 $5 4^ 
Pottery. porcelain, and tile. ............LLLLL LLL. eee eee 109, 644 848, 523 13 
PANIC A A unt A A EE EE 19, 220 110, 454 575 
Cleansing and scouring compound. lll cl lll. lll 58. 057 26^, 314 4.56 
Other abrasive use.......... 2. 2. c.c ccc ce ccc c ecc rl ease sacrae 10, 874 48, 702 4 A 
NU tte es ee a ee Se Se Sad us ce AI sees 9, 325 49, 525 534 
O Areso da Ee 14, 052 74, 925 5.33 
2A7, 482 1, 542, 476 6.23 


! Data represent 69 percent of the industry. 


The following companies reported production of ground sand and 
sandstone in 1936: | 


Central Silica Co., Zanesville, Ohio. 

Cheshire White Quartz Sand Co., Cheshire, Mass. 

Del Monte Properties Co., 401 Crocker Building, San Francisco, Calif. 

Michigan Quartz Silica Co., Milwaukee, Wis. 

Minnesota Mining & Manufacturing Co., St. Paul, Minn. 

National Pulverizing Co., Millville, N. J. 

National Silica Co., Oregon, Ill. 

National Silica Works, Berkelev Springs, W. Va. 

New Jersey Pulverizing Co., 205 West Thirty-fourth Street, New York, N. Y. 

Ottawa Silica Co., Box 437, Ottawa, Ill. 

Pennsylvania Glass Sand Corporation, Lewistown, Pa. (Grinds in New Jersey, 
Pennsylvania, and West Virginia.) 

Pioneer Silica Products Co., R. F. D. 3, Pacific, Mo. 

Potters Mining & Milling Co., East Liverpool, Ohio. 

Shenandoah Silica Co., P. O. Box 266, Trenton, N. J. 
- Standard Flint & Spar Corporation, Trenton, N. J. 

Standard Sanitary Manufacturing Co., Campo, Calif. 

Standard Silica Co., Box 407, Ottawa, III. 

Toledo Vitrified Brick Co., 1220 Madison Avenue, Toledo, Ohio. 

Wedron Silica Co., 38 South Dearborn Street, Chicago, Ill. 

White Rock Silica Co. of Wisconsin, Inc., Browntown, Wis. 


Abrasive sand.—The production of sand in the United States for 
abrasive purposes depends largely upon conditions in the dimension- 
stone and plate-glass industries, and production in recent years has 
followed the general industrial trend—a peak of 1,636,464 short tons 
in 1929, a low of 419,691 tons in 1932, and recovery to 816,540 tons 
in 1935, with a total value of $1,198,653, and an average value of $1.47 
a ton. Preliminary estimates indicate that of a total commercial 
production of sand and gravel of 119,660,000 tons in the United States 
in 1936 there were 960,000 tons of sand used for grinding and polishing 
having an average value of $1.38 and a total value of $1,320,000, a 
considerable increase over 1935. "The relationships of abrasive sand 
to the rest of the sand and gravel industry are shown in the chapter on 
Sand and Gravel. 


SPECIAL SILICA STONE PRODUCTS 
Grindstones and pulpstones.—In 1936 most of the production of 


natural grindstones and pulpstones came from northeastern Ohio and 
western West Virginia; smaller quantities came from Skagit and Pierce 


n usn a EEN A mé Oo 


ABRASIVE MATERIALS 1291 


Counties, Wash. Both the quantity and value of sales of grindstones 
decreased compared with 1935. Sales of pulpstones in 1936 decreased 
in quantity but increased slightly in value. 

he following table shows the sale of these materials from 1932 to 
1936: 


Grindstones and pulpstones sold by producers in the United States, 1952-36 


Grindstones ` ` Pulpstones 

Year Á  __._—- ————— ——_ 

Short tons Value Pieces Short tons Value 
A A UU ES E EL os 6, 001 $158, 566 483 1, 667 874 
rv elo fort et hte det ee 11, 197 298, 174 855 2, 979 140, 076 
rk LE E 9, 781 285, 603 760 2, 849 177, 631 
KEE 11, 476 342, 864 3, 111 102, 514 

DOC A A 10, 703 334, 363 685 2, 472 163, 


The general downward post-war trend in output of grindstones 
from 1920 to 1932 was Sie due to substitutions of manufac- 
tured abrasive wheels for natural grindstones. (See fig. 101.) Since 


A 
o 


P uic 


o 
o 


o 
THOUSANDS OF SHORT TONS 


THOUSANDS OF SHORT TONS 


Pulpstones 


o 


" La fe 
2 S 2 
FIGURE 101.— Trends in production of grindstones and pulpstones in the United States, 1919-36. 


1932, however, the production of grindstones has recovered mod- 
erately. Figure 101 also indicates that the production of pulpstones 
has fluctuated only slightly since 1919. 

The companies reporting production of grindstones and pulpstones 
for commercial purposes in the United States in 1936, with locations 
of the quarries from which the stone was obtained, are as follows: 


Briar Hill Stone Co. (grindstones). Quarry and office at Glenmont, Holmes 
County, Ohio. 

C. & M. Quarries Co., Marietta, Ohio (pulpstones). Quarry at St. Marys, 
Pleasants County, W. Va. 

Cleveland Quarries Co., Cleveland, Ohio (grindstones). Quarries at Amherst, 
Lorain County, Ohio; at Berea, Cuyahoga County, Ohio; and at Marietta, 
Washington County, Ohio. 

Constitution Stone Co., Constitution, Ohio (grindstones and pulpstones). 

uarries a SES Washington County, Ohio; at Crow Summit, Jackson 

unty, W. Va. 
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General Stone Co., Amherst, Ohio (pulpstones). Quarry at Opekiska, Monon- 
galia County, W. Va. 

Hall Grindstone Co. (grindstones). Quarry and office at Marietta, Washington 
County, Ohio. 

Mount Pisbia Stone Co., Elyria, Ohio (grindstones). Quarry at Layland, 
Coshocton County, Ohio. 

Nicholl Stone Co., Lorain, Ohio (grindstones). Quarry at Kipton, Lorain 
County, Ohio. 

Ohio Valley Stone Co. (grindstones). Quarry and office at Marietta, Wasb- 
ington County, Ohio. 

. P. Scheel Co., Rockport, Wash. Quarry and office at Rockport, Skagit 

County, Wash. 

Smallwood-Low Stone Co., Fairmont, W. Va. (pulpstones). Quarry in Monon- 
galia County near Fairmont, W. Va. 

Smallwood Stone Co., Union Trust Building, Cleveland, Ohio (pulpstones). 
Quarry at Opekiska, Monongalia County, W. Va. 

Walker Cut Stone Co., Tacoma, Wash. (pulpstones). Quarry at Wilkeson, 
Pierce County, Wash. 

West Virginia Pulpstone Corporation, Builders Exchange Building, Cleveland, 
Ohio (pulpstones). Quarry at Morgantown, Monongalia County, W. Va. 


Oilstones and related products.—Sales of oilstones and related prod- 
ucts of domestic origin were much greater in 1936 than in 1935 both 
in quantity and value; being greater in quantity than in any year 
since 1929 and in value since 1930. The oilstones sold were manu- 
factured from novaculite quarried in Arkansas; the scythestones and 
whetstones were made from sandstone from Ohio and Indiana and 
schist from New Hampshire; and fine-grain sandstones quarried in 
Indiana and Ohio were used as raw materials for the manufacture of 
rubbing stones. There were two new producers in this up in 
1936—the Bracher Agate & Abrasive Co., Summit, N. I which 
manufactured oilstones from Arkansas novaculite, and Gil H. Wootten, 
Hot Springs, Ark., who produced oilstones in Garland County, Ark. 


Oilstones and other whetstones, hones, scythestones, and rubbing stones sold by 
producers $n the United States, 1932-86 


Year Short tons Value Year Short tons Value 
j 0 EE 331 $63, 960 || 19035...................... 439 $105, 589 
1033 A A 587 96, 597 || 1936.................--..- 752 121, 196 
A 396 94, 419 


The manufacturers of oilstones and other whetstones, scythestones, 
and rubbing stones from natural stone in 1936 with the sources of their 
raw materials, are as follows: 


American Rubbing Stone Co., Cincinnati, Ohio (rubbing stones). Quarry at 
Floyds Knobs, Floyd County, Ind. 

Bracher Agate & Abrasive Co., Summit, N. J. (oilstones). Manufactures stone 
obtained from Arkansas. 

Cleveland Quarries Co., Cleveland, Ohio (scythestones, lathe stones, and 
holystones). uarries at Amherst, Lorain County, Ohio, and at Berea, Cuyahoga 
County, Ohio. 

Garland Whetstone & Kaolin Co., John C. Wolf, Hot Springs, Ark. (Produces 
rough stone, in Garland County, for oilstones, some of which is shipped abroad, 
and some of which is sold to manufacturers in this country.) 

Lewis Whetstone Co., W. E. Lewis, Hot Springs, Ark. (Produces rough stone, 
in Garland County for oilstones, most of which is shipped to Germany.) 

Norton Pike Co., Littleton, N. H. (oilstones, whetstones, and scythestones). 
Production from Pike, Grafton County, N. H.; Hot penne Garland County, 
Ark.; McDermott, Scioto County, Ohio; and West Baden, Orange County, Ind. 
(Quarries owned are in Arkansas and New Hampshire. Purchases stone from 
Ohio and Indiana.) 
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West Baden Whetstone Co. Quarries at West Baden, Ind. (Sells this stone to 
Norton Pike Co. Buys Arkansas and Ohio stone and manufactures it.) 

Wootten, Gil H., Hot Springs, Ark. (oilstones). Produces rough stones in 
Garland County. 

Mhllstones.—'The downward trend in the value of natural millstones 
produced in the United States, which began in 1935 after 2 years of 
recovery from the low point of the depression in 1932, was stopped in 
1936, and sales, which in 1935 had dropped to a value of $9,530, rose to 
$10,609 in 1936. The number of producers, which had reached 11 in 
1935, 1s reported to have decreased to 9. Sales were confined to two 
States, New York with six producers and Virginia with only three. 
Production in 1936 was confined to millstones of conglomeratic and 
quartzitic types. Quarries yielding these types are known to have 
been in operation at two localities in the eastern United States—Ulster 
County, N. Y. (yielding the “Esopus” stone from the Shawangunk 
conglomerate), and Brush Mountain, Montgomery County, Va. 
(furnishing the “Brush Mountain" stone—a fine-grained quartzite). 
None of the granitic type of millstones, such as have come in recent 
years from Salisbury, Rowan County, N. C., are known to have been 
produced in 1936. 

The following table presents annual production data for natural 
millstones and related products both for the United States as a whole 
and for the various States from 1932 to 1936. 


Value of millstones, chasers, and dragstones sold by producers in the United States, 
1932-36 


! 1932-35: North Carolina and Virginia; 1936: Virginia. 


The following are names and addresses of the producers who re- 
ported sales of millstones and chasers of their own manufacture in 
the United States in 1936; the raw material from which the stones 
were made was obtained from Ulster County, N. Y.; and Montgomery 
County, Va. 

Addis, Wilson C., Stone Co., R. D. 2,| Laurence, Harry, Accord, N. Y. 

Kerhonkson, N. Y. Olinger, P. L. (Virginia Abrasive Co.), 
Coddington, George, Accord, N. Y. Blacksburg, Va. 

Coddington, Oscar, Accord, N. Y. Shealor, J. Fred (Virginia Millstone 
Decker, Floyd, Kerhonkson, N. Y. Co.), R. D. 2, Blacksburg, Va. 
Esopus Millstone Co., High Falls, N. Y.| Snider, R. E., Cambria, Va. 

Flint lining and grinding pebbles.—In certain American mineral 
industries that require a ground product with a minimum iron content, 
there is & continuing but moderate demand for noncontaminating 
grinding materials, such as flint lining and grinding pebbles. In 
recent years this demand has been met by two producers in the cen- 
tral and western United States. In 1936 there was only one producer 
of these materials—the Jasper Stone Co., Sioux City, Iowa —which 
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reported the sale of cut cubes and tube-mill liners made from quartzite 
quarried near Jasper, Rock County, Minn. This company reported 
better economic conditions in 1936 and a large increase in output. 
No beach pebbles from the Pacific Ocean front in San Diego County, 
Calif., were marketed in 1936, as in recent past years, as the business 
formerly conducted by John T. Momand was discontinued. 


Pebbles for grinding and flint lining for tube mills sold or used by producers in the 
United States, 1932-36 


Y ear Short tons Value Year Short tons Value 
1062 A RI essi 976 $13,070 || 1935.02... 0) (1) 
1033- E 3, 709 47, 011 || 1936..........---.-.------ (1) (1) 
rv ` WEEN (!) (1) 


1 Bureau of Mines not at liberty to publish figures. 
NATURAL SILICATE ABRASIVES 


Pumice and pumicite. —Although commercial deposits of pumice and 
pumicite occur in many parts of the central and western United States, 
pumice —a cellular glassy lava was produced in 1936 only in California 
and New Mexico; and pumicite—finely divided glassy particles 
ejected during volcanic eruptions, known also as volcanic ash and 
volcanic dust —was produced in 1936 in California, Oklahoma, Kan- 
sas, and Nebraska. The pumice deposit near Grants, N. Mex., is 
said to yield a product similar to the Italian pumice. 

Sales of pumice and pumicite in 1936 were considerably larger in 
both quantity and value than in 1935. The following table shows the 
quantity and value of pumice and pumicite sold or used by producers 
for 1932-36. The next table shows sales according to uses. Most of 
the material was used for cleansing and scouring compounds and hand 
soaps. Sales for concrete admixture and concrete aggregate were the 
second most important outlet, and showed a large increase over 1935. 
Sales for acoustic plaster were also larger than in 1935. 

The trend in the production of pumice and pumicite during post- 
war years is shown in figure 100. 


Pumice and pumicite sold or used by producers in the United States, 1932-36 


Year Short tons Value Year Short tons Value 
IU A ePETeEC 53, 214 $235, 204 || 1935 1... 22 0... 2..- 60, 000 $247, 075 
1933 T) 61, 220 241, 834 1936-6 I 72, 915 325, 40% 
19034 ito eoo tuse AREE S 56, 169 207, 058 


1 Revised figures. 
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Pumice and pumicite sold or used by producers in the Uutted States, 1935-36, by uses 


1935 1936 
Use Value Value 
Short Short 
tons tons 
Total Average Total | Average 
| 
Cleansing and scouring compounds and 

hand soaps.__.........--......--------- 50, 640 | $176, 456 $3. 48 52, 270 | $190, 581 $3. 65 
Other abrasive uses (unspecified). ........ 27 9, 438 10. 18 (!) (1) (1) 
Concrete admixture aud concrete aggre- 

RIO icons ais tn 2 6583 24,776 26.99 13, 959 55, 862 4.00 
Acoustic plaster coo 2, 860 37, 742 13. 20 3, 58, 789 15. 21 
Miscellaneous uses 3. cc 24,890 | ? 18, 664 3 3.82 2, 820 23, 174 8. 22 

2 60, 000 | 2 247, 076 34.12 72, 915 328, 406 4. 50 


1 Included with ''Miscellaneous.'' 

2 Revised figures. 

3 1935: Includes material used in asphalt, grading roads, chicken litter, filtering, manufacture of cement, 
rock gardens and landscaping, floor sweep, insecticide, and some unspecified uses; 1936: Includes material 
used in asphalt, grading roads, chicken litter, filtering, heat or cold insulating medium, other abrasive uses 
(unspecified), paints, floor sweep, and some unspecifled uses. 


The companies reporting production and sales of pumice and 
pumicite in the United States in 1936, with locations of the deposits 
from which the materials were obtained, were as follows: 


Barnsdall Tripoli Corporation, Seneca, Mo. Deposit at Grants, Valencia 
County, N. Mex. 

Basalt Rock Co., Inc. Deposit and office at Napa, Napa County, Calif. 

Brown, Charles. Deposit and office at Shoshone, Inyo County, Calif. 

Calaveras Cement Co., 315 Montgomery Street, San Francisco, Calif. Deposit 
at Wallace, Calaveras County, Calif. 

California Quarries Corporation, 1300 Quinby Building, Los Angeles, Calif. 
Deposit in Mono County near Laws, Calif. 

hamberlain Co., Inc., 2550 East Ninth Street, Los Angeles, Calif. Deposit 
near Calipatria, Imperial County, Calif. 

The Cudahy Packing Co., 221 North La Salle Street, Chicago, Ill. Deposits 
at Fowler, Meade County, Kans., and at Saltdale, Kern County, Calif. 

The Davidson Pumice Co., Norton, Kans. Deposits at Calvert, Norton 
County, Meade, Meade County, and Natoma, Osborne County, Kans. 

Dodson Concrete Board Co., 1463 Barwise Avenue, Wichita, Kans. Deposit 
at Wilson, Ellsworth County, Kans. 

Friant Pumice Co., 816 Pacific Southwest Building, Fresno, Calif. Deposit in 
Madera County near Friant (Fresno County), Calif. (Successor to Bennett & 
Jourdan.) 

La Rue Axtell Pumice Co., Eustis, Nebr. Deposits at Eustis, Frontier County, 
and Ingham, Lincoln County, Nebr. 

Little Lake Pumice Co., 1204 South Monterey Street, Alhambra, Calif. Deposit 
near Little Lake, Inyo County, Calif. 

Mid-Co Products Co., 238 Railway Exchange Building, Kansas City. Mo. 
Deposits at Meade, Meade County, and in Grant County near Satanta (Haskell 
County), Kans., and near Gate, Beaver County, Okla. 

Pearl Pumice Quarries, Box 565, Monticello Way, Napa, Calif. Deposit near 
Napa, Napa County, Calif. 

Pumicite Co., 4025 Clara Avenue, St. Louis, Mo. Deposit at Fowler, Meade 
County, Kans. 

Red Eagle Placer Mining Claim (M. L. Francis), R. F. D., Creston, Calif. 
Deposit near Creston, San Luis Obispo County, Calif. 

Tonopah & Tidewater Railway, 510 West Sixth Street, Los Angeles, Calif. 
Deposit at Shoshone, Inyo County, Calif. 


Garnet.—The industrial recovery in the United States in recent 
years has resulted in & greater demand for garnet as an industrial 
abrasive. Production in 1936—3,820 tons with a value of $315,913— 
was nearly double the output and more than double the value in 1932, 
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the low point in abrasive-garnet production. There were increases of 
25 percent in quantity and 23 percent in value in 1936 over 1935. 
Garnet was produced and marketed in 1936 in New York, New Hamp- 
shire, and North Carolina. Increased sales due to better business con- 
ditions were reported in both New York and New Hampshire. New 
York, which produced a grade of abrasive garnet recognized as the 
world standard, was the Lie shipper. The garnet produced in 
North Carolina was recovered as a byproduct of o operations. 
Production by individual States cannot be given because there were 
less than three producers in each. 

Little interest was taken in 1936 in other possible garnet deposits in 
the United States because the productive capacity of existing plants 
exceeded trade demands. 

Most of the garnet sold in 1936 was for use in the manufacture of 
garnet paper and cloth for the woodworking and shoe-manufacturing 
industries. 

Prices of garnet concentrates were unchanged throughout 1936 from 
those at the end of 1935, according to quotations in the Engineering 
and Mining Journal (Metal and Mineral Markets). Adirondack (New 
York) garnet concentrates, f. o. b. mines, were constant at $85 a ton, 
and New Hampshire garnet concentrates, f. o. b. mines, remained at 
$30 a ton. Quotations for Spanish garnet, c. i. f. port of entry, were 
$60 a ton throughout 1936. 

The following table shows the quantity and value of abrasive garnet 
sold or used by the producers since 1932. 


Abrasive garnet sold or used hy producers in the United Stales, 1932-36 


Year Short tons Value Year Short tons Value 
LV nek eee es ad 1, 950 $147, 350 1035. conc sees 3, 060 $258, 520 
A EE 2, 194 224, 717 1836...........- 2... lll... 3, 820 315, 413 
10342 2. 2: le: l2 2, 591 214, 815 


The companies reporting sales of ome in the United States in 
1936, with locations of the deposits from which the garnet was ob- 
tained, are as follows: 

Barton Mines Corporation, North SE? Warren County, N. Y. Deposit on 
Gore Mountain, Warren County, N. 

Celo Mines, Inc., Burnsville, N. C. Recovered as a byproduct from kyanite 
mines near Burnsville, Yancey County, N. C. 

Davenport Garnet Co., South Danbury, N. H. Deposit near Wilmot, Merri- 
mack County, N. H. 

Warren County Garnet Mills, Inc., 149 Orange Street, Newark, N. J. Deposit 
near Riparius, Warren County, Y. 


Trends in production of garnet and artificial abrasives—silicon 
carbide and aluminum oxide—since 1920 compared with the Federal 
Reserve Board index of industrial production are shown in figure 102. 
The index of production of artificial abrasives has fluctuated about the 
index of industrial production but with increasing amplitude, whereas 
from about 1925 until 1932 the index of garnet sales fell farther below 
the industrial index. Since 1932 sales of garnet have responded to 
the industrial recovery, and the trend of the index of garnet sales has 
been upward. 


ABRASIVE MATERIALS 1297 
NATURAL ALUMINA ABRASIVES 


Corundum.—Corundum has not been mined in the United States 
since 1918, and so far as is known regular annual production ceased in 
1906. The domestic demand for crude corundum in 1936 was satis- 
fied by the importation of 4,790 short tons valued at $290,221, chiefly 
from the Union of South Africa. Imports have increased steadily in 
recent years from 188 tons in 1932. The corundum is exported from 
the Union of South Africa principally in the form of loose crystals 
and fragments more than one-eighth inch in size. Only small quanti- 
ties of boulder corundum are exported. Virtually all the corundum 
exported from the Union of South Africa in 1935 came to the United 
States. Most of the material is obtained from deposits on farms in 
northern and northeastern Transvaal, where the corundum crystals 
are gathered by small-farm owners from the weathered outcrops of 


Silicon corbide 


On 
or'ificiol aluminum oxide. 
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FIGURE 102.— Ratio of indexes of production of garnet and of silicon carbide and artificial aluminum oxide 
(1923-25 a verage—100) to the Federal Reserve Board index of industrial production (1923-25 average—100), 
1920-36. 


corundum-bearing veins. These deposits have been described recently 
by W. Kupferberger.? 

Emery.—The best varieties of emery are naturally occurring, 
granular, intimate intermixtures of corundum and magnetite; the 
impure varieties contain also important quantities of hematite and 
spinel. Commercial deposits of emery occur in few localities in the 
United States, and production in recent years has been confined to & 
deposit of spinel-bearing emery near Peekskill, Westchester County, 
N. Y. The deposits in other localities have either been exhausted 
commercially or cannot under existing conditions meet the competi- 
tion of domestic or imported Greek and Turkish emery. 

Several theories have been suggested as to the origin of the Peeks- 
kill emery deposits, which are associated with the Cortlandt series of 
basic intrusives a short distance south and east of Peekskill. The 
most recent study, by J. W. Butler, Jr., describes these deposits in 
detail and concludes that the emery was formed by emanations re- 

? Kupferberger, W., Corundum in the Union of South Africa: Union of South Africa, Dept. Mines, Geol. 
Ser., Bull. 6, Pretoria, 1935, 81 pp., 1 text fig. (map), 1 pl. (geol. map). 


2 Butler, J. W., Jr., Origin of the Emery Deposits near Peekskill, N. Y.: Am. Mineral., vol. 21, no. 9, 
1936, pp.537-574. 
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leased by the basic magma during intrusion, the magmatic emanations 
passing through the Manhattan-schist country rock only a short 
distance ahead of the magma. 

The general trend in domestic production of emery has been down- 
ward since the World War and reached the lowest point in many 
years in 1935, when shipments were only 176 short tons. In 1936 pro- 
duction increased, and 325 tons were reported sold. The quantity of 
emery sold or used by domestic producers from 1932 to 1936 is shown 
in the following table. 


Emery sold or used by producers in the United States, 1932-36 


Year Short tons Value Year Short tons Value 
1912.2 cet Co Eee 250 $2. 781 1938-0 we ese coke 176 $1, «6 
IUS. 24 ul doc ite 1, 056 12, 283 TIT a mu IUe ee 325 2, 906 
TK WEE 159 1. 800 


Sales of emery in 1936 were reported by only one company: Smith 
& Ellis, Peekskill, N. Y.; deposit near Peekskill, Westchester County, 
N. Y. The emery mine formerly operated by the Keystone Emery 
Mills near Peekskill, Westchester County, N. Y., was leased to Joseph 
de Luca, Peekskill, N. Y., in 1935 but was not operated during 1935 
or 1936. 


NATURAL CARBON ABRASIVES 


Abrasive or industrial diamonds.—T wo types of industrial diamonds 
are used in the United States—black diamonds (carbonados) and 
bort—the present demand for which is met by importations. The 
black diamonds, which come chiefly from the State of Bahia (Brazil) 
are reputed to be harder than the gem varieties of diamond and are 
considered especially valuable for cutting tools because they have no 
cleavage. The other variety of abrasive diamond (bort) is obtained 
chiefly from the Union of South Africa and consists of cull stones from 
the gem-diamond industry. Imports of abrasive diamonds in 1936 
were valued at $4,410,819, a slight increase over 1935, and included 
3,779 carats of bort; 1,166,094 carats of glaziers’, engravers’, and 
miners’ stones; and an unrecorded quantity of diamond dust valued 
at $2,537. 

Diamonds have been produced commercially at only one locality in 
the United States—near Murfreesboro, Pike County, Ark. About 
300 carats of gem stones and bort were recovered there in 1932, but 
no production is known to have been made there since. In 1936, 
however, considerable interest is-stated to have been shown in the 
future development of this field as a result of the general recovery in 
business. 


ARTIFICIAL ABRASIVES 


Artificial abrasives may be divided into three main groups: (1) 
Metallic abrasives, such as crushed steel, steel shot, and steel wool; 
(2) metallie carbides, chiefly silicon carbide; and (3) synthetic alumi- 
num oxide. "The table that follows gives the production of silicon 
carbide, aluminum oxide, and metallic abrasives. These materials 
compete with the natural abrasives, such as emery, corundum, and 
garnet. The figures represent the total output of crude material, 
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that is, the crude abrasive material ready for sale as such or ready 
for the first step in its reduction to abrasive grain. The figures for 
1936, which represent the crude product alone, are not strictly com- 

arable with those of previous years, when several manufacturers 
included the value of grains or additional expenditures. 


Crude artificial abrasives sold, shipped, or used, from manufacturing plants in 
the United States and Canada, 1932-36 


Silicon carbide ! Aluminum oxide! | Metallic abrasives Total 
ao Sh Sh Sh Sh 
ort ort ort ort 

tons Value tons Value tons Value toris Value 
10399 sce Sb NER Vae are 11, 593 | $1,066,064 | 18, 835 | $1, 400, 420 8, 482 | $410, 264 38, 910 |$2, 876, 748 
1033... 4 2 0:22. 16, 606 1,715, 989 | 30, 778 2, 436, 962 6, 844 381, 314 54,228 | 4, 534, 265 
1934... ..... 2.22.2... 18, 038 1, 753, 019 | 46, 496 3, 665, 226 | 10, 312 554, 452 74,846 | 5, 972, 697 
TIN oon Stes 24, 266 2, 164, 728 | 49, 990 3, 784, 726 | 14, 503 141, 633 88, 849 | 6, 691, 087 
1930. .... 2-21: 2:1. 29, 342 | ? 2, 130, 919 | 69,825 11 3, 913, 155 | 24, 667 |1, 221, 912 123, 834 |27, 274, 086 


1 Includes material used for refractories and other nonabrasive uses. 
2 Value of crude only, value of some grain included prior to 1936. 


Not all the output of these materials is used for abrasive purposes 
A large but undetermined part of the silicon carbide and aluminum 
oxide produced is used for refractory and other purposes not within 
the abrasive field. The total output is shown here because it is 
thought that the proportion used as abrasive material has not fluc- 
tuated so widely in recent years as to destroy the value of these 
figures for comparison with the statistics of natural abrasives. 

Figure 102 shows the trends since 1920 in the combined production 
of silicon carbide and artificial aluminum oxide with reference to 
industrial production, as represented by the Federal Reserve Board 


index. 
MISCELLANEOUS ABRASIVE MATERIALS 


In addition to the materials already discussed several other com- 
modities are used for abrasive purposes. These include a variety of 
oxides, silicates, and a carbonate. The oxides are all very fine 
grained materials and are used as final polishing agents. The oxides 
so used are tin oxide, or a mixture of tin oxide and oxalic acid, termed 
*putty powder”; rouge and crocus, forms of ferric oxide; chromium 
oxide; magnesium oxide or magnesia; manganese dioxide; and pure, 
high-grade lime. Silicates included in this miscellaneous group are 
river silt, clay (both natural and highly burned), and pulverized 
feldspar, all of which are utilized as abrasives, and clay and tale, 
which are used as polishing agents. Whiting (calcium carbonate) is 
used as a polishing agent. 


FOREIGN TRADE ‘ 


The total value of abrasive materials imported for consumption in 
the United States in 1936 was $5,160,524, of which 85 percent was the 
value of industrial diamonds; the value of the imports was less than 1 
percent higher than in 1935. Exports increased 5 percent in 1936, 
gains in abrasive wheels and other natural abrasives more than 
counter-balancing the decrease in the value of the exports of grind- 
stones. 


‘ Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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The following table summarizes the value of the abrasive materials 
imported for consumption in the United States from 1932 to 1936; 
the quantity and value of imports from 1934 to 1936, by kinds; and 
the value of domestic materials exported from the United States from 
1932 to 1936. 


Abrasive materials imported for consumption in the United States, 1934-86, by kinds 


1934 1935 1936 
Kind 


Quantity| Value |Quantity| Value |Quantity| Value 


——— |—————Ó |—————— | ———— | ———————— | ——————— 


Millstones and burrstones: 
Rough or unmanufactured 


short tons.. 6 $83 1 $137 GE, A 

Bound up into millstones........ do. 17 1, 689 19 1, 927 24 $2, 22$ 

Grindstones, finished or unfinished.do.... 379 14, 085 598 20, 895 815 24, 635 

Hone. oilstonee, and whetstones....do.... 68 35, 143 101 53, 563 7 41, 252 

mery: 

Eer do.... 8, 428 41, 537 4, 805 64, 909 6, 217 77, 54$ 

Grains, ground, pulverized, or re- 
2 AAA eead pounds.. (1) (1) (1) (1) (1) (1) 

Paper and cloth of emery or corun- 

ull. c... eebe pounds.. (2) 26, 185 (3) 22, 747 (3) 18, 215 


W heels, files, and other manufactures 
of which emery or corundum is the 
material of chief Ee oat 81, 131 47,882 | 108, 382 62,506 | 136, 966 78, 677 


Kate short tons.. 2,187 | 134, 884 5,056 | 309, 194 4, 790 290, 21 
Grains, ground, pulverized, or re- 
nd. alos ues ssn pounds..| !91,855 1 5,935 | 1 114, 801 17,815 | 1390, 111 30, 125 
Trpo and rottenstone............. do.... 1, 587 37, 853 1, 590 24, 925 522 11,759 
umice: 
Crude or manufactured......... do.... 7, 091 60, 343 8, 741 65, 696 7, 041 54, 580 


Manufactures of, or of which pumice 
is the component material of chief 


value. .-.---.----------- short tons.. (3) 22, 929 (3) 32, 536 (3) 29, 931 
Diamond 
A gen EU EU RWZE carats.. 1, 838 87, 820 3, 039 43, 333 3. 779 79,69 
DIS taria aa pounds.. (3) 31, 162 (3) 54, 858 (3) 2, 537 
Vide? and engravers', unset, and 
A ecco capio eene carats..| 526,007 |2,862,349 | 954, 589 |4, 293,611 |1, 166, 094 | 4, 325, 603 
Flint, Aints, and flint stones, unground 
short tons.. 5,154 45, 602 8, 768 66,727 9, 910 90, 531 
ulta erm 3, 405, 881 |..........|5, 125, 379 |..........| 5, 160, 524 


t Emery included with corundum; not separately classified. 
? 2,956 reams in 1934, 2,507 reams in 1935, 2,494 reams in 1936; weight not recorded. 
3 Quantity not recorded. 


Value of abrasive materials imported for consumption in the Uniled States, 1932-86 


Material 1932 1933 1934 1935 1936 
Millstones and burrstones..........................- $1, 794 $1, 123 $2. 172 $2, 064 $2. 228 
Grindstones, a. ecl so. ccs he E ee eae Ad euet SA 14, 196 13, 615 14, 085 20, 895 24, AS 
Hones, oilstones, and whetstones. ................... 15, 543 29, 968 35, 143 53, 563 41, 252 
Emery and corundum...................... cc Ll... 107, 199 170, 921 256, 423 | 467,171 494, 756 
AI AA cow A A 356 E, A E 
Tripoli and rottenstone Lll... 39, 055 57,029 37, 853 2A, 925 11, 750 
PUITS ee A A a a aa a aS 51, 062 75, 422 83, 772 98, 232 S4, 511 
Diamond: 
Dust and bart. 12, 860 47, 092 68, 982 98, 191 82 216 
Glaziers’ and engravers’, unset, and miners'..... 1,061,823 |1, 263, 156 |2, 862, 349 |4, 203,611 | 4, 328, 603 
Flint, flints, and flint stones, unground.............. 27, 217 29, 485 45, 602 66, 727 90, 331 


Value of domestic abrasive materials exported from the United States, 1932-36 


Material 1932 1933 1934 1935 1936 
GrinåStOneS. osu ve add sia $85, 528 $88, 950 | $143, 626 | $148, 943 $140, 614 
Abrasive wheels, emery and other... 64, 069 213, 087 113, 118 116, 376 124, 471 


All other natural abrasives, hones, whetstones, etc ...| 147,469 158, 812 254, 515 250, 228 277, 463 


SULPHUR AND PYRITES 


By Rosert H. Ripaway and A. W. MITCHELL ! 


SUMMARY OUTLINE 


Page Page 
is AMM deer EA 1301 | Pyrités...... oro REI ERR 1811 
STEEN 1302 Domestic production......................- 1311 
Domestic production....................... 1302| "The industry in 1936, by States.....-....... 1811 
SOCKS ose case A e IL 1303 California... ecu eco er RR RR 1311 
NOG 1: 0 d veu atn Uu e EEN 1303 Colorado... cours vua ec oro case 1311 
Byproduct sulphuric acid................... 1303 nro REM NM oe 1311 
Byproduct sulphur......................... 1304 CA EE 1311 
Consumption. EE 1304 WT BEE 1312 
Foreign (rode l.l... 1306 Een E EE 1312 
The industry in 1936, by States............. 1308 New OR oc sis 1312 
TOA oa idas 1308 Tennessee. .- eee ee 1312 
Louisiana. :.-.laccee-ceR-mew- eedem 1308 Virginis oeda eaea ecu REDE ES 1312 
Calilornis. coins Eu 1308 Wisconsin... 1312 
MA Ee ct A eee 1309 Foreign trade............................... 1312 
World production... 1309 | World production. ......................... 1313 
ltuly.— cervus Wa 1309 A A oeae a Eia 1314 
RD LEPOREM. RR PENES 1309 CH TEE 1314 
SII vn E eee E 1309 NOTWAY EE 1314 
NEEN A 1310 Portugal... 526 ee Ren a 1314 
EN v ecolazLzescchzo:sleE3s 1310 CAnadis-. o. ol onec esEx cR EM LETS 1314 
KEREN 1310 
BWOden.. EES 1310 
FOPugal EE 1310 
Other countries... ........ LL LL LL LLL... 1311 


Continued improvement in industrial activity throughout the world 
during 1936 was reflected in increased demand for sulphur. World 
production of native sulphur, supplemented by the recovery of ele- 
mental sulphur from sulphide ores and from the manufacture of fuel 
gases, increased substantially. Exports of crude sulphur from the 
United States, the principal supplier, increased 36 percent over 1935; 

roduction and exports from Japan also increased. Spain, Japan, and 
eene were the principal producers of pyrites, but operations in the 
first country were hampered by the civil war. 

Consumption of both sulphur and pyrites in the United States in- 
creased in 1936, and domestic production of pyrites rose to a new peak. 
In the sulphur industry the year was characterized by SEN pro- 
duction, increased shipments, increased exports, and a steady price. 
Increases in severance taxes in the two principal producing States 
were of immediate concern to domestic producers in 1936. The fol- 
lowing table outlines the principal features of the domestic situation 
in recent years. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 


1301 


153336—37——-83 


1302 MINERALS YEARBOOK, 1937 


Salient statistics of the sulphur industry in the United States, 1925-29 (average) and 
1933-36 


1925-29 
averago 


————— |—Ó—— |———— MÁ— | MÀ | — Mà — e$ 


Sulphur: 
Production of crude sulphur 
long tons..| 1,951,034 | 1,406,063 | 1,421,473 | 1,632,590 2, 016, 83$ 


ef aS | aE | | me SS 
i | ——————————M— PP —— | IMÁÁM—————— 


Shipments of crude sulphur: l 

For domestic consumption..do....| 1,397,411 | 1,114,853 | 1,106,723 | 1,232,607 1, 421, 621 
For export........-.-------- do.... 707, 175 522, 515 507,115 402, 383 547, 198 
Total shipments.......... do....| 2,104,586 | 1,637,368 | 1,613,838 | 1,634,900 1, 968, 330 
or MA A do.... 1, 896 4, 773 5, 839 1, 763 A8 
Exports of treated sulphur. . . do 11. 956 8, 763 10, 112 10, 916 19, 708 
Producers’ stocks at end of year_do....| 2,413,000 | 3,300,000 | 3,100,000 | 3, 100,000 3, 100, 000 

Price of crude sulphur f. o. b. mines, 
Deg long AA $17. 50 $18 $18 $18 $15 
Productlon................- long tons... 273, 936 284, 311 432, 524 1514, 192 547, 236 
Imports. 2 -———— cer do.... 373, 186 374, 417 366, 315 397, 113 429, 313 

Price of imported pyrites c. 1. f. At- 
lantic ports__cents per long-ton unit. . 12-13 12-13 12-13 12-13 12-13 


Sulphuric acid: Production of byproduct l 
sulphuric acid (60° B.) at copper and 
zinc plants.................. Short tons..| 1,118,453 656, 102 575, 660 603, 627 (3 


! Revise. figures. 
? Figures not yet available. 


The total production of sulphur in the United States through 1936 
has amounted to more than 38 million long tons. Virtually the entire 
output has been made since 1900. The principal trends in the domes- 
tic sulphur and pyrites industries during the twentieth century are 
shown in figures 103 and 104. 


FIGURE 104.— Domestic production and imports of pyrites, 1900-1936. 


SULPHUR 


Domestic production.—Production of sulphur in the United States in 
1936 totaled 2,016,338 long tons, an increase of 24 percent over the 
1,632,590 tons produced in 1935. "The 1936 output was the largest 
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since 1931. Shipments in 1936 were 1,968,820 tons, an increase of 20 
percent over 1935 and the largest since 1930. The following table 
records American sulphur production and shipments from 1932 to 1936. 


Sulphur produced and shipped in the United States, 1932-36 


Shipped Shipped 
Produced Produced 
Year (long tons) Approxi- Year (long tons) Approxi- 
Long tons | mate value Long tons | mate value 
1032... Liu 890, 440 | 1,108, 852 | $20,000,000 || 1935...._..__. 1,632, 590 | 1,634,990 | $29, 300, 000 
1933... 1,406,063 | 1,637,368 | 29,500,000 || 1936.......... 2,016,338 | 1,968,820 | 35,400,000 
1934..........] 1,421, 473 1, 613, 838 28, 900, 000 


Eighty-five percent of the domestic output of sulphur reported for 
1936 came from Texas and the bulk of the remainder from Louisiana. 
California and Utah produced only 4,947 long tons. Thus the two 
States, Texas and Louisiana, produced more than 99 percent of the 
domestic output. 

The following table lists the sulphur mines in the United States 
active in 1936. 


Mines that produced sulphur in the United States in 1936 


Operating company Name of mine ' Location of mine 
California: 
Sulphur Diggers, Inc...................... Crater.............. Inyo County. 
Sulphur Products C9...................... Sulphur Queen. .... Do. 
Louisiana: 
Freeport Sulphur Co.................... ..| Grande Ecaille...... Plaquemines Parish. 
H Jetferson Lake Oil Co., In Lake Peigneur...... Iberia Parish. 
exas: 
Duval Texas Sulphur Co.................. Boling Dome....... Boling. Wharton County. 
Freeport Sulphur Co. ..................... Hoskins Mound..... Freeport, Brazoria County. 
Texas Gulf Sulphur Co.................... Big Hill Dome...... Gulf, Matagorda County. 
EIER Eeer Boling Dome........| Newgulf. Wharton County. 
DO bns meer RIEN SES Long Point Dome...| Long Point. Fort Bend County. 
Utah: Utah Sulphur Industries........-....-- Utah Sulphur In- | Beaver, Beaver County. 


dustries. 


Stocks.—Production exceeded shipments by a relatively small 
amount in 1936, resulting in a small increase in stocks. Such stocks, 
however, are large, amounting to 3,100,000 long tons on December 
31, 1936. 

Price.—' The average quoted price for sulphur, as reported by trade 
journals, was unchanged at $18 a ton f. o. b. mines throughout 1936. 
Spot prices for carlots were quoted at $21 per ton. 

Byproduct sulphuric acid.— Treatment of copper and zinc ores 
yields large quantities of sulphur, which are recovered at the mills as 
& pyrites concentrate or at the smelters as sulphuric acid. Production 
of pyrites concentrate is discussed in the pyrites section of this report. 
In smelting copper and zinc concentrates the sulphur is driven off as 
sulphur dioxide gas, which is used at many smelters in the manu- 
facture of sulphuric acid. About 150,000 tons of sulphur were re- 
covered as sulphuric acid annually from this source during the 5 
years ended in 1935. Such sulphur is not included in the sulphur- 
production figures for the United States. 

The following table gives the output of sulphuric &cid as & byproduct 
at both copper- and zinc-smelting plants and represents virtually all 
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the byproduct acid produced in the United States. The acid reported 
is only that made from the sulphur content of the sulphide ores. The 
figures for 1934 and 1935 do not include the acid made from pyrites 
concentrate in Tennessee but do include the relatively small amount 
of acid made from pyrites concentrate in Wisconsin. For 1931-33 
pyrites acid from both States is included. The figures for production 
of acid at copper plants exclude that made at Anaconda in 1933-35. 
Data for 1936 are not yet available. 


Byproduct sulphuric acid (expressed as 60° B.) produced at copper and zinc plants 
in the United States, 1931-35, in short tons 


1931 1932 1933 1934 1935 
Copper plants..................--.-------- 436, 111 258, 994 1 301, 075 | 13 168, 676 1 3 160, 151 
rA DINOS. spe up 426, 618 341, 340 355, 027 406, 954 443, 476 


862,729 | 600,334 | ! 656, 102 | 13 575,660 | 1? 603,627 


! Excludes acid made by Anaconda Copper Mining Co. Part of the acid made by this company in 1931 
and 1932 was from pyrites concentrate and all of the acid made in 1933-35 was from this source. 

2 Excludes acid made from pyrites concentrate in Tennessee. 

deen sulphur.—A small amount of byproduct sulphur is pro- 

duced annually incident to the purification of manufactured fuel gas. 
In 1934, 1,500 long tons of sulphur were produced from this source. 
Only a minor part of the output is marketed; the remainder is stored 
or accumulated in dumps at the various plants. Such output is not 
included in the sulphur-production figures for the United States. 


o 


è 
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Fiaunk 105.—Comparison of index of domestic sulphur consumption with the Federal Reserve Board 
index of industrial activity, 1921-36. 


Consumption.—The diversified application of sulphur in industry 
tends to preserve a consumption commensurate with the general 
rate of business activity, as shown in figure 105 which compares the 
index of domestic sulphur consumption with that of industrial produc- 
tion as established by the Federal Reserve Board. 

The apparent domestic consumption of sulphur in 1936 was greater 
than in any year since 1929. Sulphur consumption from 1932 to 1936 
is shown in the following table, in which it is assumed that stocks in 
consumers' hands are small and constant. 
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Apparent consumption of sulphur in the United States, 1982-36, in long tons 


1932 1933 1934 1935 1936 
Shipments.................--- c c cess eee 1,108,852 | 1,637,368 | 1,613,838 | 1,634,990 1, 968, 820 
¡1 A sepe te dre 839 1, 
1, 108,852 | 1,642, 141 | 1,619,677 | 1,636,753 1, 969, 350 
SaaS E A _  _ _m———————b— — A 
Exports: 
A eebe 352, 610 522, 515 507, 115 402, 383 547, 199 
Refined... - lesse 7,270 8, 763 10, 112 10, 916 19, 708 
359, 880 531, 278 517, 227 413, 299 566, 907 
Apparent consumption. ............- 748,972 | 1,110,863 | 1,102, 450 | 1,223, 454 1, 402, 443 


The consumption of sulphur in various domestic industries from 
1932 to 1936 has been estimated by Chemical and Metallurgical Engi- 
neering as follows: 


Sulphur consumed in the United States, 1932-36, by uses, in long tons 


Use 1932 1934 1935 1936 

Heavy chemicals. ......................... 298, 000 
Eiecetrochemieals -200-0000000 13, 000 512, 000 555, 000 620, 000 
Fine chemicals...............-...----.---- 10, 000 
Fertilizer and insecticides.................. 155, 000 247, 000 239, 000 266, 000 
Pulp end paper............................ 153, 000 176, 000 204, 000 200, 000 
Explosives.........--..-...-----------.---- 27, 000 43, 000 42, 000 53, 000 
Dyes and coal-tar products. ............... 34, 000 34, 000 39, 000 46, 000 

ls uec e locata deeg 18, 000 30, 000 33, 000 39, 000 
Paint and varnish......................... 4, 000 4, 000 48, 000 54, 000 
Food products..........-...--..----------- 4, 000 4, 000 4, 000 4, 600 
Miscellaneous. ............................ 40, 000 60, 000 68, 600 78, 000 


M M M Á€— À MH ——— | "MM M | ————ÓÀMÀ— án G — ——áÓ— MÀ —'É— 


B 
E 
$ 
E 


Rather extensive research studies, principally by the major sulphur- 
roducing companies, are being made on new uses for sulphur in 


industry and agriculture. e e into the use of sulphur as a 


fungicide and insecticide, as a fertilizer or soil conditioner, and in the 
control of weeds may lay the basis for expansion of its agricultural 
market. New and improved sulphur cements continued to attract 
attention during the year. Three such cements, designed particularly 
for making acidproof linings for tanks, acidproof floor joints, and 
leakproof and vibration-resisting bell joints in cast-iron and terra- 
cotta pipes, were reported in 1936. 

Production of sulphuric acid, the chief use of sulphur in the United 
States, increased in 1936 over 1935, due to increases in a wide range 
of industrial uses. Consumption of sulphuric acid in the fertilizer 
industry paralleled increased demand for fertilizers as a result of a 
further rise in farm income. More than half the fertilizer made in 
the United States is phosphatic, and the bulk of the tonnage is super- 
phosphate, virtually all of which is made by treating phosphate rock 
with an equal quantity of sulphuric acid. Experiments by Jacob? 
and associates have developed a process for producing calcined phos- 
phate which, if applied to large-scale operation, may reduce the cost, 
per unit of available phosphorus, below the present cost of super- 

3 Jacob, K. D., Reynolds, D. 8., and Marshall, H. L., Phosphate Fertilizers by Calcination Process— 


Volatilization of Fluorine from Phosphate Rock at High Temperatures: Amer. Inst. Min. and Met. Eng., 
Technol. Pub. 695, 1936, pp. 1-14. 


1306 MINERALS YEARBOOK, 1937 


phosphate. "Typical superphosphate contains 16 to 20 percent avail- 
able plant food, while calcined phosphate contains about 30 percent. 
Several small pilot plants now in operation use this process. 
Higher concentrations of phosphate, commonly called triple super- 
hosphate, have been made in the past but have not been well received 
Py farmers, who never clearly understood its economic utilization. 
his product was made by treating phosphate rock with low-strength 
phosphoric acid, which in turn was made by treating phosphate rock 
with sulphuric acid. 

Although phosphoric acid has been produced in this country in the 
blast furnace and the electric furnace it has not been used to any 
great extent in fertilizer manufacture. During the past several years 
the Tennessee Valley Authority has been making higher-strength 
phosphate fertilizer, utilizing pho photic acid made in the electric 
furnace, and has been testing the fertilizer on growing crops under 
various conditions in several Southern States. During 1936 the Ten- 
nessee Valley Authority developed what appears to be a satisfactory 
phosphatic fertilizer, calcium metaphosphate, with about 62 percent 
available plant food. A method has also been developed for making 
the plant food in phosphate rock available by fusion of the rock under 
proper conditions.‘ 

onsumption of sulphuric acid in petroleum refining increased in 
1936 over 1935, apparently reversing the trend in the 2 previous 
years. The following table, which shows the consumption of sulphuric 
acid by industries from 1932 to 1936, is based largely on estimates by 
Chemical and Metallurgical Engineering. The figures on acid con- 
ES by the fertilizer industry are supplied by the Bureau of the 
ensus. 


Sulphuric acid (expressed as 50% B.) consumed in the United States, 1932-36, by 
industries, in short tons ! 


Industry 1932 1933 1934 1935 1936 

Fertilizer 2. .... A PE T 771,000 | 1,206,000 | 1,396,000 | 1,343,000 1, 463, (0 
Petroleum refining......................... 1, 240, 000 1, 140, 000 1, 100, 000 980, 1, 100, (xe 
e A A "674,000 725, 000 910, 000 940, 000 985, (00 
Coal products2s2.s0cececcsswee casa 375, 000 468, 000 500, 000 625, 000 770, LU 
Iron and steel. ..oooccccccccccocccccocooo 270, 000 390, 000 475, 000 630, 000 700, (0 
Other metallurgical........................ 310, 000 360, 000 400, 000 520, 000 600, à 
Paints and pigments. ............ LL. cL... 160,000 | ` 170, 000 330, 000 400, 000 450, 006 
Explosives........... ES NN: ALCÓN 120, 000 140, 000 180, 000 175, 000 Lu o 
Rayon and cellulose film. .....---...-....- 176, 000 219, 000 256, 000 309, 000 337, 000 
Ke A A A 75, 000 90, 000 75, 000 90, 000 108, (X 
Miscellaneous. .......--.------------------ 230, 000 223, 000 290, 000 326, 000 380, UNO 

4,401,000 | 5,131,000 | 5,912,000 | 6,338, 000 7, 113, 000 


1 Figures, except those for fertilizer industry, from Chem. and Met. Eng., February 1937, p. 78, and from 
earlier annual review issues. 
2 Bureau of the Census, Department of Commerce. 


Foreign trade. —Exports of sulphur during 1936 were greater than 
in any year since 1930; data by years from 1932 to 1936, inclusive, 
follow: 

3 Tennessee Valley Authority, Annual Report for the Fiscal Year Ended June 30, 1935: Washington. 
D. C., 1035, p. 60 


s Tennessee Valley Authority, Annual Report for the Fiscal Year ended June 30, 1936: Washington, 
D. C., 1936, p. 119. 
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Sulphur imporled into and exported from the United States, 1932-36 


Exports 


Imports for con- 


Year sumption ! Crushed, ground, re- 
Crude fined, sublimed, and 
flowers of— 
Long tons Value Long tons Value Long tons Value 

T932 E A EE 352, 610 | $7, 178, 566 7, 270 $266, 210 
Ke EENEG 4, 773 $67, 432 522, 515 9, 877, 879 8, 763 316, 890 
LEA AA A 5, 839 76, 631 507, 115 9, 364, 501 10, 112 398, 043 
¡E DNE 1, 763 26, 164 402, 383 7, 582, 293 10, 916 418, 532 
Kr ads 530 10, 141 647, 199 | 10, 147, 038 18, 708 746, 985 


1 Classified as ‘‘sulphur ore.” 


Exports by countries of destination during 1936 are shown in the 


following table: 


Sulphur exported from the United States in 1936, by destinations 


Crushed, ground, re- 


Sulphur or brimstone 


fined, sublimed, and 


Destination flowers of 
Long tons Value Pounds Value 
North America: 
¡A AAA boo. 155, 700 | $2, 838, 563 5, 915, 048 $124, 586 
Central America._.................-_...-------.-- 91 2, 945 294, 180 6, 664 
hog d A EE 9, 355 189, 006 1, 846, 463 36, 505 
Newfoundland and Labrador.....................- 7, 578 140, 970 3, 800 137 
West Indies. .......... 2... Lc ecc cc cesses se L2 12, 962 253, 374 195, 407 6, 050 
185,686 | 3,424,858 | 8, 254, 808 173, 942 
South America: 
a ele 3, 500 66, 500 17, 247 1, 337 
e A ASI uie aiu E apis 1, 157 23, 665 55, 350 1, 441 
(CColombiB. so cereos oov ocu toda pancia AA WEE 350, 465 8,976 
LS AA o n a a e 1, 014 18, 250 8, 800 854 
OUNCE A A A 8 177, 185 3,712 
5, 701 108, 643 609, 047 16, 320 
Europe: ferenn == 
AMA A II 9, 948 200, 094 353, 074 5, 051 
Id MAS A AAA E A | ee Soe A 1, 254, 301 16, 521 
FID EE 73, 660 1, 371, 489 866, 480 11,836 
E A A 42, 534 851, 260 1, 431, 017 18, 450 
Netherldnd3.. sis Dt e ee iaa 19, 711 397, 618 584, 224 7, 240 
EE 6, 515 123. 785 389, 862 4, 668 
United Kingdom... rs SE ett 79, 004 1,379, 299 | 5,260, 347 64, 133 
BI TEE EE EE E 21, 119 403, 104 | 18, 356, 284 298, 430 
252. 521 4, 720, 610 | 28, 405, 589 426, 329 
M I K: A. EE 4, 974 91, 882 1, 971, 432 46, 075 
Africa: 
Alperi S on citi cn ecw Mee Dn V esae t EE LE 9, 458 Hs AS A 
Canary Island usada ir lc li a zx 20 
MIO2aIDDIqUE coran A A TE tussi tee 647, 140 11, 520 
Union of South Africa. Ll... 16, 813 310, 959 932, 649 19, 836 
SI EE, E PNEU 301, 256 4, 926 
26, 271 491, 032 L 881, 553 36. 302 
Oceania: — SS | 
SEENEN 57,536 | 1,041,154 | 2,723,626 41,874 
New Zealand... .... c cl Lucca eue id 14, 510 259, 820 208, 853 6, 143 
72.040 | 1,300,974 | 2, 932, 479 48, 017 
547, 199 | 10, 147, 038 | 44, 144, 098 746, 985 
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THE INDUSTRY IN 1936, BY STATES 


Texas.— Texas, with an increase of 37 percent over 1935, produced 
85 percent of the total output of domestic sulphur in 1936—the largest 
since 1931. Six operations contributed to the total, but the largest 
output came from the Boling Dome property of the Texas Gulf 
Sulphur Co. The following table, compiled from information issued 
by the Texas State comptroller's office, shows the quarterly produc- 
tion of sulphur in Texas for 1936. 


Sulphur produced in Texas in 1986, by companies, in long tons 


First Second Third Fourth 
Company quarter quarter quarter quarter Total 
Texas Gulf Sulphur Co.................... 295, 802 277, 094 339, 323 374, 126 1, 284. W3 
Freeport Sulphur Co...................... 64, 120 70, 390 75, 637 109, 080 319,22 
Duval Texas Sulphur Co.................. 29, 687 87, 188 21, 378 30, 459 115, 712 


————— — | —M ]——— | ———M—M 


Effective November 1, 1936, the tax on the production of sulphur 
in Texas was increased from 75 cents to $1.03 per long ton. 

The bulk of the output of the Texas Gulf Sulphur Co. came from 
Boling Dome in Wharton County, which has been operated continu- 
ously since first production on March 20, 1929. Production and 
shipments continued during 1936 from the smaller plant at Long Point, 
Fort Bend County. Operations at Gulf, Matagorda County, which 
were resumed on January 1, 1936, after the plant had been shut down 
for several years, were permanently discontinued in August 1936. 

Although the Freeport Sulphur Co. permanently discontinued pro- 
duction at Bryan Mound in 1935, shipments were made from stocks 
during 1936, and production was continued at Hoskins Mound. 
The geology and operation at Hoskins Mound, which has produced 
more than 4,000,000 long tons of sulphur since the beginning of 
production on March 31, 1923, has been described by Marx.’ 

The Duval Texas Sulphur Co. continued to produce sulphur from 
its plant at Boling Dome in Wharton County. During the year this 
company was drilling for sulphur at Orchard Dome in Fort Bend 
County about 10 miles north of Rosenberg. 

In 1936 the Jefferson Lake Oil Co. was prospecting for sulphur on 
certain tracts on Clemons Dome, Brazoria County, about 15 miles 
northwest of Freeport. 

Louisiana.—Production of sulphur in Louisiana in 1936 totaled 
288,099 long tons, a decrease of 23 percent from 1935. The bulk 
of the output came from the Grande Ecaille plant of the Freeport 
Sulphur Co. (279,660 tons according to the Supervisor of Public 
Accounts, State of Louisiana). A much smaller production (8,439 
tons) was made by the Jefferson Lake Oil Co., Inc., at Jefferson Island 
salt dome. This property was abandoned in June 1936 and the plant 
dismantled after it had produced 425,902 tons. 

The Louisiana State severance tax on sulphur was increased from 
60 cents to $2 per long ton effective July 28, 1936. 

California.—Two operators in Inyo County reported production of 
sulphur in 1936. A new concern, Sulphur Diggers, Inc., acquired 


$ Marx, Archer H., Hoskins Mound Salt Dome, Brazoria County, Tex.: Bull. Am. Assoc. Petrol. Geol. 
vol. 20, no. 2, February 1936, pp. 155-178, 


SULPHUR AND PYRITES 1309 


the Crater group of claims in Inyo County in August 1936 and pro- 
duced some sulphur in 1936; extensive development is planned during 
1937. 

Utah.—Sulphur production in Utah in 1936 came from the Utah 
Sulphur Industries plant at Beaver in Beaver County. 


WORLD PRODUCTION 


World production of sulphur in 19306, including elemental sulphur 
recovered in the treatment of pyrites and from gas manufacture in 
Germany, is estimated at 2,700,000 long tons. ‘The following table 
table shows the output of the principal producing countries from 1932 
to 1936. 


Production of sulphur in the principal producing countries, 1932—36, in long tons 
{Compiled by M. T. Latus) 


Country 
El TEE 
ltaly AA A eeir aana 
Japas ECT í . 
EIERE A A : 31, 130 
United States... X 1, 421, 473 


1 Data not available. 
2 In addition, the following quantities of ground rock are reported: 1932, 25,119 tons; 1933, 24,569 tons; 
S 


1934, 21,820 tons; 1935, 13,535 tons. 

3 In addition, the following quantities of sulphur rock are reported: 1932, 2,591 tons; 1933, 2,057 tons; 
1934, 4,706 tons; 1935, 20,764 tons. Similar data are not available for 1936, 

* Refined sulphur, exclusive of that made from imported crude sulphur. 


I enous E including Sicily, is the world's second largest producer 
of sulphur. Production and export figures for the calendar year 
1936 are not yet available, but exports for the fiscal year ended July 
31, 1936, were 205,045 long tons, of which 166,809 tons were from 
Sicily. The minimum prices of sulphur for the fiscal year 1936-37, 
guaranteed by the Central Sulphur Sales Bureau (Officio Vendita di 
Zolfo)* and established by Ministerial Decree of June 30, 1936, were: 


Grade: Lire per ton 
SUDGPHOE yellow 22.5 c eui eee eam Rd E EE ou dM S 300 
IüferioE ye lo Wo. accede cuim adeo Xue waa suem a E 290 
Commons A EE DAC Ed E ce tede e ep dni EE 278 
EE EE 270 


To furnish necessary credits to the sulphur industry, the head of 
the Government issued & decree late in 1936 authorizing the mining 
credit section of the Banca di Sicilia to increase the limit of its interest- 
bearing bonds from 40,000,000 to 50,000,000 lire. 

Japan.—Sulphur production in Japan has been increasing during 
the past several years, and preliminary figures show that output in 
1936 reached 172,545 long tons, the largest on record. Exports also 
increased to 70,853 tons in 1936 compared with 53,743 tons in 1935. 
The sulphuric-acid industry in Japan has been described by Matsui.’ 

Chile.—Production of sulphur 1n Chile is estimated at 25,400 long 
tons in 1936 compared with 19,792 tons in 1935. Exports, however, 


* For information on the Central Sulphur Sales Bureau see Minerals Yearbook, 1934, pp. 920-921, and 
subsequent issues. 

! Matsui, Mototaro, The Sulphuric Acid Industry in Japan: Jour. Soc. Chem. Ind., Japan, vol. 40, no. 
2, February 1937, pp. 32B-36B. 
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declined from 14,822 long tons in 1935 to 10,769 tons in 1936. More 
than 75 percent of the 1936 exports went to other South American 
countries. Operations by the Cía. Azufrera y Minera del Pacifico, 
the largest producer, were resumed in January 1936, but at a reduced 
rate. The Caja de Credito Minero has established a sulphur refinery 
at Ollagüe on the Antofagasta & Bolivia Railway near the Bolivian 
frontier. The plant has a daily capacity of 100 tons of sulphur. 
High-grade ore containing 80 to 90 percent sulphur is sent directly to 
the steam autoclaves, and some of the sulphur is melted out. Low- 
grade ores (40 to 60 percent sulphur), together with gangue from the 
present autoclaves treating high-grade ore and tailings from the old 
sulphur refineries, are treated by flotation and the concentrates 
conveyed to the autoclave for refining. Recovery ranges from 40 to 
80 percent. .— 

Norway.—Data are not yet available on the output of sulphur in 
Norway in 1936, but the output may be estimated at 65,000 long tons. 
Exports in 1936 were 63,769 long tons and imports 15,509 tons. 
Production comes from the treatment of cupriferous pyrites at the 
Thamshavn plant of the Orkla Metal Co., a subsidiary of the Orkla 
Mining Co. Capacity of this plant will be doubled by additions now 
being made. 

The following table, compiled from official sources, shows importe 
and exports of sulphur in Norway from 1931 to 1930. 


Sulphur imported into and exported from Norway, 1981-36, in long tons ! 


` Exports Exports 
Im- |————————— Im- 
Year Year 
ports 8 ports Š 
Domes-| Other | Total Domes-| Other | Total 
tic tic 
s PROS 6, 347 6,393 |.......- 6,3 o A 10, 63,766 |........ 1806 
1032..-.:...2.z2.-- 11, 138 | 46, 116 1 | 46,117 UK EE 14, 149 | 65,125 |........ 65, 125 
190 losen RE 7,831 | 58,950 |........ 58, 950 1938. Eeer 15,509 | 63,769 |........ 63, 185 


! Manedsopgaver over Vareomsetningen med Utlandet. 


Germany.-—Germany has no production of native sulphur, and in 
the past its requirements have been met by imports, largely from the 
United States; imports in 1936 totaled 70,272 long tons. Much of 
thesulphurimported into Germany is transshipped to nearby countries: 
exports in 1936 were 36,931 tons. In recent years production of 
byproduct sulphur from the manufacture of various industrial gases 
has been increasing, and at present more than half of the domestic 
requirements are met from this source. 

Spain.—The output of native sulphur in Spain is augmented by 
production of elemental sulphur obtained in the treatment of pyrites. 
Figures for 1936 are not available. 

Sweden.—Elemental suJphur recovered as a byproduct from smelter 
gases at the Boliden plant at Ronskar in North Sweden is the only 
sulphur produced in Sweden. Production data for 1936 are not yet 
available, but the plant capacity has been given as 10,000 tons per 
year. 

Portugal.—Production of elemental sulphur from pyrites at the 
San Domingos mine in the Province of Alemtejo, Portugal, was 
begun in 1935. The output in 1936 was 9,295 Jong tons; imports 
were 405 tons. 
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Other countries.—Less important quantities of sulphur are produced 
in Argentina, Bolivia, China, Ecuador, Greece, Mexico, Netherland 
India, New Zealand, Southern Rhodesia, and the U. S. S. R. (Russia). 


PYRITES 


_ Domestic production.— Production of pyrites (ores and concentrates) 
in the United States reached & record output of 547,236 long tons 
in Te The following table gives production from 1932 to 1936, 
inclusive. 


Pyrites (ores and concentrates) produced in the United States, 1932-36 


Quantity Quantity 
Year Gross | Sulphur Value Year Gross | Sulphur | Value 
weight content weight content 
(long tons) | (percent) (long tons) | (percent) 
Ee y AN 189, 703 35.0 $498, 570 || 1935............ 1 514, 192 139.5 | 1 $1, 583, 074 
1933... size 284, 311 37.9 769, 942 EEN, oov sz 547, 236 39. 6 1, 666, 194 
1934............ 432, 524 38.8 1, 216, 363 


1 Revised figures. 


Of the total output in 1936, 114,598 long tons were lump and the 
remainder fines; the bulk of the fines were flotation concentrates. 
The sulphur content of the pyrites produced in 1936 was 39.6 percent 
(216,592 tons of sulphur) compared with 39.5 percent (203,047 tons) 
in 1935. 

The quantity of pyrites (ores and concentrates) sold or consumed 
by producing companies totaled 542,976 long tons in 1936 compared 
with 512,802 tons in 1935. In 1936, 181,494 tons were sold by pro- 
ducers compared with 163,911 tons in 1935. All sales in both years 
were to domestic consumers. Prices quoted by trade journals are 
for imported pyrites and are given in cents per long-ton unit c. i. f. 
Atlantic ports; the average quoted was 12 to 13 cents per long-ton 
unit throughout the year. 

Tennessee was the principal producing State in 1936; other pro- 
ducers were California, Colorado, Illinois, Kansas, Missouri, Montana, 
New York, Virginia, and Wisconsin. 


THE INDUSTRY IN 1936, BY STATES 


California.—The Mountain Copper Co. was the only producer of 
yrites in California in 1936; output came from the Hornet mine in 
Shasta County. 

Colorado.—Shipments of pyrites continued from the mill-tailings 
dump of the Colorado zinc-lead mill in Lake County during 1936. 
The pyrites, which &veraged 35 percent sulphur, was shipped to the 
Denver plant of the General Chemical Co., where it is used in the 
manufacture of sulphuric acid. 

Illinois.—T wo coal operators in Illinois, one in Christian County 
and one in Henry County, produced and shipped 9,472 long tons of 
pyrites (coal brasses) recovered as a byproduct in coal-cleaning opera- 
tions. The pyrites was used in the manufacture of sulphuric acid. 

Kansas.—' Ihe Mineral Products Co. produced 6,902 long tons of 
pyrites (coal brasses) in 1936 at West Mineral in Cherokee County. 
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Shipments, which averaged 47 percent sulphur, were consigned to 
St. Louis, Mo., where they were used in making sulphuric acid. A 
new plant for recovering pyrites from coal-mine refuse started opera- 
tion in June 1936. 

Missouri.—Production of pyrites in Missouri in 1936 was 27,293 
long tons and came from Crawford, Franklin, and Phelps Counties. 

Montana.—The pyrites produced in Montana in 1936 came from 
the Anaconda Copper Mining Co. at Anaconda, where it is recovered 
as a flotation concentrate in the copper-plant operation. 

New York.—During 1936 the St. Joseph Lead Co. produced 62,530 
long tons of pyrites concentrates at its Balmat mine in St. Lawrence 
County. The pyrites, which ran 49.57 percent sulphur, was produced 
as a flotation concentrate in the treatment of ore in which zinc 1s 
the principal value. 

Tennessee.—The pyrites produced in Tennessee in 1936 came from 
operations of the Tennessee Copper Co. and the Ducktown Chem- 
cal & Iron Co., both in the Ducktown Basin, Polk County. The 
peus is & flotation concentrate and does not enter the market, as 

oth companies use their entire output in the manufacture of sulphure 
acid. In the latter part of 1936 the Tennessee corporation took over 
ae Pro pente, plants, and inventories of the Ducktown Chemical & 
ron Co. 

Virginia.—The only pyrites mined in Virginia in 1936 came from 
the Gossan mine at Cliffview, Carroll County, operated by the General 
Chemical Co. The ore, both lump and fine, is mined by underground 
methods and is used in the manufacture of sulphuric acid in the 
company plant at Pulaski. 

Wisconsin.—The only company reporting pyrites production in 
Wisconsin in 1936 was the Vinegar Hill Zinc Vo in Grant County, 
which makes a pyrites coricentrate at its magnetic separation plant 
at Cuba City from ore from several mines in the Platteville district. 


FOREIGN TRADE 


Imports of pyrites in 1936 were the largest since 1929. Spain 
continued to supply the bulk of our imports, but in 1936 shipments 
of Spanish pyrites declined owing to the civil war. The drop in 
imports from Spain was offset by increased shipments from Canada 
and by shipments from Portugal. No pyrites were exported in 1935 
or 1936. 


Pyrites, containing more than 25 percent sulphur, imported into the United States, 
1932-36, by sources 


1932 1933 1934 1935 1935 
Country Lo T m Lo 
ng ng ng ng Long > 
tons Value tons Value tons Valuo tons Value Labs Value 
TT E AAA E, unte ete H, imu cesta e saa E duse Lb rro 5,200. $29, 75 
CANA Acuna 12, 070| $53, 618| 29,970| $131,940, 19,341| $83, 086) 9,888| $45,965) 55, 105| 200, IM 
A A A E, ene AE EC AAC 85 1 O -- 
Ee AO AA. PARA A A A AO AS AE .804| 2%, 974 
Spain. A 1, 178| 637, 526'341,878| 995, 5511346, 974/1, 162, 5741387, 140|1, 266, 606/309, 114) 013 S30 
U. S. S. R. (Russia) . |. ......|........ 4, 


zz mm e gz zs le ege gas es ele ee sees less es e e ele e wes e slsss ees --- 


— — |— — | —M———— |——— d — Leem  —— JM A 


253, 248| 691, 144,374, 417 |1, 132, 137/366, 315} 1. 245, 660/397, 113) 1, 313, 001/429, 313/1, 430, 734 
| 
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Imports of pyrites by customs districts during the past 5 years are 
shown on the following table: 


Pyrites, containing more than 25 percent sulphur, imported into the United States, 
1932-36, by customs districts, in long tons 


Customs district 1932 1933 1934 1935 1936 
O Me CLE MEE Nac 44 140 
Ld rite 1:40 PROPRE DRE A, ML MINNS NIETO qc 2, 704 |.......... 
rro qd] ESTER ERROR NN E cd 4, 006 3, 530 4, 002 2, 500 
¡Ps eod ed ee ea oo et A a usse cuins Gees es nettes 848 |.......... 
Maryland A A ---| 100,434 | 136,113 | 162,183 | 182,333 172, 290 
Now York ee 33, 596 54, 536 46, 358 56, 725 60, 041 
ODIO EE A EE 12, 668 EE WEE 
Philadelphia... erect e om Ram o mem cs 95,640 | 135,392 | 116,361 | 129,793 158, 088 
San: Diego... oes cc eek te toot ack csi ca dec ae GE PA EECH - 1 M05 EE 
d, uc eB Ré ELE EPA S 4 6, 700 11, 541 7, 681 9, 429 
Adi eege A Oae aaa 12, 070 28, 446 6, 6, 242 17, 449 
NEE MEC EO ED ed Ee 7, 500 7,700 7, 001 6, 606 9, 376 
Washington........... c cll l.ceucecc cere dcos coa MONDO DEN 1:524 ees IA evectus 


—— |———Ó—— 1—————— | A A 


253,248 | 374,417 | 366,315 | 397,118 429, 313 


If the recoverable sulphur content is calculated as 45 percent, the 
quantity of sulphur available in imported pyrites was approximately 
195,000 long tons in 1936. 


WORLD PRODUCTION 


The following table shows world production of pyrites and its sul- 
phur content. Most of the figures are taken from official sources of 
the countries concerned, supplemented by information from publi- 
cations of the Imperial Ínstitute and other reliable sources. 


World production of pyrites (including cupreous pyrites), 1934-36, in metric tona 
[Complied by M. T. Latus] 


1934 1935 1936 
Country ! 
Gross | Sulphur | Gross | Sulphur | Gross | 8ulphur 
weight | content | weight | content | weight | content 
BI TEE 13, 600 6, 270 12, 350 5, 681 19, 065 9, 184 
Australia (Tasmania)...................-. 12, 223 (2) 25, 965 (2) (2) (2) 
BUlgAFB. ed ere ss ocx 20 (3) (2) 2 1 (2) 
Canada, ———Á a 10, 040 4, 990 26, 494 13,174 | 115, 404 57, 305 
Chiba $2.22. A teer Mee ES 43, 000 (3) 3) (3) 
C hose. isecen Rede Ee IH eu DUE deat 40, 024 (2) 55,611 1) 2) (2) 

Aag) p aces ct Seege 152, 606 76, 303 | 211,124 | 105,562 | 223, 904 111, 952 

Czechoslovakia.......-.------------------ 17, 920 7, 527 20, 000 8, 400 (2) 1 

iris T tased eenah 71, 167 32, 950 R3, 023 37, 391 (2) i 
c ————— À 161, 060 70,220 | 150,130 67, 059 (2) (2) 
— Germany...-..-..-------------------+----- 230,149 | 99,065 | 290,188 | 124, 466 (1) (3) 
RTE EE 150, 950 72, 998 (2) (2) (3) 3) 

Bn Mec 812, 396 379, 605 233, 405 77,971 ? 1) 
A eeet ieee s 1, 090, 487 436, 195 11,311, 468 524, 587 |1, 692, 624 677, 050 
MN OCW AY ua I E Neie E see Raw 960, 898 424,718 893, 513 395, 54 

Poland. nessa ld 11, 996 5, 278 732 322 2 1 
le EE 220,869 | 103,508 | 214,754 | 102,008 | 237,728 112, 921 
Romtaerb, leui e pev CETT. 4, 001 1, 641 9, 5, O80 1) 
Southern Rhodesia....................... 11, 714 4, 674 12, 232 4, 877 19, 447 (1) 
A E E 2,072,413 | 817,413 :2, 286, 113 2 6 (2) 
Buwedepn. EEN 100, 57 40, 106, 815 43, 078 1 (?) 
Union of South Africa. ................... 15, 767 (4) 25, 068 í 24, 533 H 
- U.S. 8. R. Cette Nee 525, 200 (2) 618, 800 3) f 1) 
United Kingdom.......................-. 2, 179 4, 261 (2) 1) (2) 
- United States uu co err ce SERIE 439,466 | 170,336 | 522,445 | 206,306 | 556,019 220, 068 
Yligoslavia. ascii 22, 513 10, 131 83, 648 37, 642 79, 754 35, 889 


1 In addition to countires listed, Belgium reports production, but figures are not shown separately. 
3 Data not available. 3 Includes Manchuria. * Exports. 
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Spain.—Spain is the principal world producer of pyrites, but war 
conditions undoubtedly restricted operations during 1936.  Produc- 
tion and export figures are not available at this time. 

Japan.—Preliminary figures show that the production of pyrites 
and cupriferous iron pyrite in Japan in 1936 was 1,692,624 metric 
tons. Production in recent years, which is all consumed locally, has 
been stimulated by increased demand for sulphuric acid. 

Norway.—Production of pyrites is the principal mining industry in 
Norway, and output during 1936 may have reached 1 million tons. 
Exports were 746,080 metric tons in 1936, compared with 601,354 tons 
in 1935. 

Portugal.—The production of pyrites in Portugal was 237,728 metric 
tons in 1936, compared with 214,754 tons in 1935. Exports increased 
from 123, 961 metric tons in 1935 to 345,753 in 1936. 

Canada.— Production of pyrites in Canada in 1936 totaled 115,404 
metric tons containing 57,305 metric tons of sulphur, compared with 
26,494 tons containing 13,174 tons of sulphur in 1935. Of the total 
output in 1936, 78,852 tons came from Quebec and 36,553 tons from 
British Columbia. In addition 11 ,789 short tons of auriferous yrites 
concentrates were shipped to the Tacoma smelter from British Eo lum- 
bia for metal content and flux. Output from British Columbia came 
from the Britannia mill, where pyrites concentrate is produced in the 
treatment of ores for the extraction of copper. Quebec’s production 
in 1936 came from the Eustis mine of the Consolidated Copper & 
Sulphur Co. 

Canada also recovers sulphur in the form of sulphuric acid from 
nonferrous smelter gases. In 1936, 53,491 metric tons of sulphur were 
recovered as acid manufactured from smelter gases at Copper Cliff, 
Ontario, and at Trail, British Columbia. Elemental sulphur is also 
being recovered from smelter gases at Trail. 


PHOSPHATE ROCK 


By BERTRAND L. JOHNSON and K. G. WARNER 


SUMMARY OUTLINE 


Page Page 
General conditions... ...... 2. 2 Lc cc... 1315 | Review by States—Continued. 
Salient statistics. ........ LL Ll ce cll ca cele 1315 bis EE 1321 
Domestic production and sales............... 1316 Western States... 1321 
Distribution of sales by uses.................. 1317 | Foreign trade... ...:.. o co cocina ¿ces 1322 
Distribution of shipments by classes of con- TD TEE EE ede 1322 
Moo > AAA AOL EE 1317 Export eeh 1323 
PEIUS. EES 1317 | World d production EE EE 1325 
Review by States... 1318 | Improvements in technology ................. 1326 
Florida: n c omnl EEN 1318 butwrpbostpbhates. Ll ll ll. ll. 1326 
South Coroling Lc cl l.l. 1319 | Basic Slag. EE 1327 
Tennessee..................-.-- ee ec ls 1319 


The phosphate-rock industry in 1936 further increased mine pro- 
duction and shipments, reflecting the continued improvement in the 
fertilizer industry. Phosphate rock was mined and shipped in 
Florida, Tennessee, Idaho, and Montana and apatite in Virginia. 
Total shipments were the largest since 1930. Domestic consumption 
of phosphate rock continued to increase in 1936. Imports were small. 
Exports for the calendar year 1936 were somewhat larger than in 1935, 
but the trend of a 12-month moving total of monthly exports of phos- 
phate rock turned downward late in 1936 and continued downward 
into 1937. Total stocks of phosphate rock in the hands of producers 
on December 31, 1936, were higher than those at the end of 1935. 
Quoted prices in the trade journals were unchanged throughout the 
year, although the trade reported a tendency for prices to soften. 


Salient statistics of the phosphate-rock industry in the United States, 1934-36 


1934 1935 1936 


Long tons Value Long tons Value Long tons Value 


A |———— |———— |.— ——À | ————— — — — 


A AA 2, 898, 238 (1) 1 3, 159, 328 () 3, 462, 837 Q) 
EE EE 
Sold or used by producers: 
Florida: 
Land pebble.......... 2, 249, 304 | $7, 466, 057 2, 269, 891 12 $7,751, 954 2, 454, 272 $7, 845, 969 
Soft rock... e vg tere 28, 596 86, 447 36, 430 125, 129 31, 760 103, 352 
Hard rock............ 91, 134 523, 783 116, 483 500, 526 138, 859 579, 202 
Total, Florida...... 2, 369, 334 8, 076, 317 2, 422, 804 | 18, 377, 609 2, 624, 900 8, 528, 523 
Tennessee... A 425,952 | 3 1,815, 678 3 550, 284 | 3 2, 323, 536 A 643, 522 | 3 2, 598, 279 
Idaho. EE 37, 151 140, 397 41, 796 176, 877 17, 113 203, 264 
Montana umi dU I d O 2, 086 7, 613 27, 497 13, 701 36, 022 70, 066 
WIRING Mee MU MODE (3) (3) (3) (3) (3) (3) 
Total, United States....| 2,834, 523 | 10, 040, 005 3, 042, 381 |? 10,951, 723 3, 351, 857 11, 406, 132 
Imports EE GE EEN 3, 699 29, 729 3, 100 17, 187 
¡A 993, 493 5, 008, 532 1, 104, 394 5, 773, 506 1, 208, 951 6, 744, 462 
Consumption, apparent $..... 1, 841, 030 (1) 1, 941, 686 (1) 2, 146, 006 () 
Stocks in producers' hands, 
Dec. 31: 
Florida. alii 871, 990 6 ? 1, 069, 860 (1) 1, 155, 000 (1) 
Tennessee. ............... 3 165, 480 1 93, 440 (1) 173, 000 (1) 
Other A ect 6, 580 (1) 5, 860 (!) 2, 000 (1) 
Total stocks. ........... 1, 044, 050 (1) 2 1, 169, 160 (1) 1, 330, 000 (1) 
1 No figures available. 3 Virginia included with Tennessce. 
2 Revised figures. $ Quantity sold or used by producers plus imports minus exports. 
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Outstanding features of the domestic phosphate-rock industry for 
the past 15 years are shown graphically in e 106. Production 
and exports reached their maximum in 1930, declined sharply in 1931 
and 1932, and in the succeeding years recovered part of their loss. 
Imports reached a maximum of 45,812 long tons in 1928 and have 
since declined. Only 3,100 tons were imported in 1936. Stocks on 
hand at the end of the calendar year rose from 500,000 tons in 1925 to 
over a million tons in 1932 and 1934 and climbed still higher to 
1,330,000 long tons in 1936 (higher than in any year since 1917). 
The general trend in stocks has been upward since 1925, with marked 
increases in 1926 and 1932. 
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FIGURE 106.—8alient features of the phosphate-rock industry in the United States, 1922-36. 


Two general papers ' covering the phosphate-rock industry of the 
United States were published in 1936. 

Domestic production and sales.—More phosphate rock was mined in 
the United States in 1936 than in 1935, with inereases in Florida, 
Tennessee, and the Western States. Apatite-bearing nelsonite was 
mined in Virginia. State figures on mined production are given in 
the following table. 


Phosphate rock mined in the Un ted States, 1927—36, by States, in long tons 


1 Includes small quantity of apatite from Virginia. 
! Revised figures. 


! Jacob. K. D., Phosphate Rock (in 1935): Min. Ind., vol. 44, 1936. pp. 452-466. 

Joint Committee of the Association of Land-Grant Colleges and Universities and of the Department ot 
Agriculture, Report on The Conservation and Useof Our National SUP ig Resources for the Permanent 
ee the American People: Presented at the November 1936 Meeting, at Houston, Tex., of the Associ 
ation, 27 pp. 
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Phosphate rock sold or used by producers in the United States, 1932-36 


Year Long tons Value Yeer Long tons Value 


nM CILE rame ccce 
1012. 2r wen DRESDEN 1, 706, 904 $5, 738, 493 || 1098 2-2. 8, 042, 381 |!$10, 951, 723 
A 2, 490, 312 7, 872, 362 || 1936...................... 3, 351, 857 11, 406, 132 
lr EE 2, 834. 523 | 10, 040, 005 

! Revised figures. 


Shipments of domestic phosphate rock by grades were first shown in 
1932. Similar data for 1935 and 1936 are given in the following table. 


Phosphate rock produced in the United States and shipped in 1985-86, by grades, 
in long tons 


B. P. L. content! 
(percent) 


p———————M i P — OO f--————— cron oss 


B. P. L. content ! 
(percent) 1935 


to A.  292185| | 27323 || 77 minimum............. 398, 468 
68 basis, 66 minimum..... 564, 395 an. 
70 minimum.............. 833, 280 istributed..........- 278, 789 
72 minimum.............. : — 
75 basis, 74 minimum..... , 042, 3, 351, 857 
76 minimum.............. ON — [.........--..|| Total value. ............. $11, 406, 132 


1 Bone phosphate of lime. 
3 Revised fi 


gures. 
3 75 minimum grade included with 75 basis, 74 minimum. 
4 Included under “'Undistributed”'; Bureau of Mines not at liberty to publish figures. 


Distribution of sales by uses.—Phosphate rock is used chiefly in the 
manufacture of superphosphate, but considerable quantities are em- 
ployed for other purposes. The following figures indicate the distribu- 
tion of sales of phosphate rock by uses in the United States for the past 
2 years. 


Domestic phosphate rock sold by producers for consumption 1n the United States, 
1935-36, by uses, 1n long tons 


Use ` Use 
Buperphosphates EH Fertilizer filler 
Phosphates, phosphoric Stock and poultry feed... 
acid, and ferrophos- Undistributed 
poorus EN 

Direct application to soll 
! Revised figures. 


Distribution of shipments by classes of consumers.—Figures compiled 
from reports by the producers show that of the total shipments of 
phosphate rock in the United States in 1936 (3,351,857 long tons 
valued at $11,406,132) 618,795 long tons valued at $2,046,301 were 
shipped to companies affiliated with the producers; 1,573,425 tons 
valued at $4,749,403 were shipped to other domestic consumers; and 
1,159,637 tons valued at $4,610,428 were exported. 

Prices.—Prices quoted by the Oil, Paint, and Drug Reporter for 
all grades of phosphate rock were unchanged throughout 1936, 
although the trade reported & tendency for prices to soften during 
the year. This tendency was probably due to the increasing stocks 

153336— 37—84 
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of phosphate rock on hand; the declining trend in exports, shown by a 
12-month moving total of monthly exports of phosphate rock; and 
the devaluation of certain European currencies during 1936. 


Prices of Florida and Tennessee phosphate rock, f. o. b. mine, in 1936, per long ton! 


Grade of rock (percent) Price Grade of rock (percent) Price 
Florida land pebble: Florida high-grade hard rock: 
68 minimum................-........- $1. 85 71 basis, 76 minimum. ................ $4. 35 
0 PEA RA II SEEE 2.35 || Tennessee brown rock: 
da AA A E 2.85 da cuc del dL CE EE EE 4 5 
75 basis, 74 minimum. ................ 3. 85 Ee A ee 5.50 


! Weekly quotations of Oil, Paint, and Drug Reporter for 1936. 


Average values of shipments of various types of phosphate rock from 
mines or plants from 1932-36, inclusive, as computed from reports 
furnished to the Bureau of Mines by the producers, are shown in the 
following table. 


Average value f. o. b. mine shipping point per long ton of phosphate rock shipped, 
1932—36 


[From reports of producers) 
Florida 
Tennes Mon- United 
SES Hard | Land see! | Idaho | tana | States 
rock pebble 

AA eee ee use Ehe he ee $6. 48 3 $3. 13 $4.01 $4. 46 $3. 95 $3. 35 
he GE 6. 63 2.91 4.11 4. 08 2.52 3. 16 
A EE EE 5. 75 3. 32 4. 26 3. 78 3. 65 3. 54 
1935 4 bo2 ek ee cai l E eee 4. 30 3 3. 42 4. 22 4. 23 2. 68 33.60 
LU EE 4.17 3. 20 4.04 4.31 2.11 3. 40 


1 Chiefly brown rock: includes apatite from Virginia. 
? Includes small quantity of tailings. 


3 Revised figures. 
REVIEW BY STATES 


Florida.—In Florida, the leading phosphate-rock-producing State, 
land-pebble and hard-rock shipments in 1936 increased in quantity 
and value over 1935. The quantity and value of soft-rock shipments, 
however, were less in 1936 than in 1935. 

The following companies produced land pebble in 1936: 


Amalgamated Phosphate Co., 30 Rockefeller Plaza, New York, N. Y. Plant 
at Brewster. 

The American Agricultural Chemical Co., 50 Church Street, New York, N. Y. 
Plant at Pierce. 

Coronet Phosphate Co., 19 Rector Street, New York, N. Y. Plant at Coronet, 
near Plant City. 

International Agricultural Corporation, 01 Broadway, New York, N. Y. Plant 
at Prairie, near Mulberry. 
dis Phosphate Mining Co., 110 Williams Street, New York, N. Y. Plant at 

ichols. 

Southern Phosphate Corporation, Baltimore Trust Building, Baltimore, Md. 
Plant at Ridgewood. 

Swift & Co., Fertilizer Works, R. F. D. 1, Bartow, Fla. Plant at Agricola. 


The following companies mined hard rock in 1936: 


J. Buttgenbach & Co., Lakeland, Fla. 
C. & J. Camp, Ocala, Fla. 
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Dunnellon Phosphate Mining Co., Savannah, Ga. Mine near Hernando, 
Citrus County. 


The following companies reported the mining of soft rock in 1936: 


The Colloidal Phosphate Sales Co., Dunnellon, Fla. 
Connell & Shultz, Inverness, Fla. 

The Dixie Phosphate Co., Ocala, Fla. 

Loncala Phosphate Co., Ocala, Fla. 

M. R. Porter, Ocala, Fla. 

Soil Builders, Inc., Orlando, Fla. 

Superior Phosphate Co., Dunnellon, Fla. 


Florida phosphate rock sold or used by producers, 1932-36 


Hard rock Soft rock 
Year Value at mines Value at mines 
Long tons |—— ———, — ———— | Long tons 
'Total A verage Total Average 
LK EE EN 57, 579 $373, 251 $6. 48 10, 063 $24, 017 $2. 39 
eeleren 52, 382 347, 324 6. 63 116,841 1 48, 802 2.90 
A S IN 91, 134 523, 783 5. 75 1 28, 896 1 86, 447 2. 99 
A A eeen aa 116, 483 500, 525 4.30 1 36, 430 1 125, 129 3. 43 
Ii sol ade eats 138, 859 579, 202 4. 17 131,769 1 103, 352 3.25 


Total 


Land pebble 


Y ear Value at mines Value at mines 
Long tons Long tons 
Total Average Total Average 
Lk als a 2 1,402, 334 1, 469, 976 | $4, 779, 612 $3 25 
Wi a EEA 2, 066, 900 2, 136, 123 6, 417,110 3. 00 
bar METRUM INE VR es 2, 249, 304 2, 369, 334 8, 076, 317 3. 41 
| 175 1 PREDA EE 2, 269, 591 2, 422, 804 | 3 8, 377, 609 3 3. 46 
2, 2,624,900 | 8,5 3. 25 


! Includes materia! from waste pond operations. 
1 Includes small quantity of tailings. 
3 Revised figures. 


Cash? and Dempsey discussed accident experience in the land- 
pebble industry. Koundy? and Mansfield described the geology of 
the hard-rock and land-pebble deposits and the methods used in 
prospecting public lands in these fields. 

South Carolina.—Some interest was taken during 1936 in the 
reopening of the phosphate-rock deposits of the coastal region of 
South Carolina, and the General Phosphate Corporation, Beaufort, 
S. C., is reported to have been formed to develop phosphate deposits 
Ge the area between the Broad and Coosaw Rivers and the Atlantic 

cean. 

Tennessee.— Tennessee, which ranks next to Florida as & phosphate 
rock-producing State, continued to recover in 1936 from the low 
point of 1932. Most phosphate rock marketed in 1936 came from the 
brown-rock fields of Maury, Sumner, Giles, Davidson, and Hickman 
Counties. Considerable blue rock was shipped from Lewis and Hick- 
man Counties and a little white rock from Perry County. The 

? Cash, F. E., and Dempsey, C. P., Pebble Phosphate Accident Experience: Inf. Circ. 6917, Bureau of 
Mines, October 1936, 10 pp. 


3 Roundy, P. V., and Mansfield, G. R., Government Prospecting for Phosphate in Florida: Am. Inst., 
Min. and Met. Eng., New York Meeting, February 1937, 4 pp. 
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quantity and value of shipments of Tennessee phosphate rock in 
1936 were greater than in 1935. Stocks on hand December 31, 1936, 
were greater than a year earlier. 


Tennessee phosphate rock ! sold or used by producers, 1982-36 
{Includes apatite from Virginia] 


Value at mines Value at mines 
Long Long 
Year tons Year tons 
Total Average Total A verage 
1092 cout 193, 666 $776, 367 $4.01 || 1935.............. 550, 284 | $2, 323, 536 $4.2 
I Ke EE 333, 946 1, 373, 392 1 1938... i ease 643, 822 2, 598, 279 4. 04 
1934... es 425,952 | 1,815, 678 4. 26 


! Separate figures for brown rock and blue rock cannot be given without disclosing confidential data 
regarding blue-rock production. 


The following phosphate-rock concerns were operating in Tennessee 
in 1936. 


Armour Fertilizer Works, Room 816, Walton Building, Atlanta, Ga. 
Chaffin & Williams, Mountpleasant, Tenn. 

Charleston Mining Co., Inc., 627 East Main Street, Richmond, Va. 
J. K. Davis, Mountpleasant, Tenn. 

Federal Chemical Co., Inc., 634 Starks Building, Louisville, Ky. 

W. T. Hackney, Mountpleasant, Tenn. 

Harsh Phosphate Co., R. F. D. 7, East Station, Nashville, Tenn. 
Hoover & Mason Phosphate Co., 8 South Michigan Avenue, Chicago, Ill. 
W. T. Huff, Mountpleasant, Tenn. 

International Agricultural Corporation, Columbia, Tenn. 

Kimbro & Worley, Centerville, Tenn. 

Monsanto Chemical Co., 1700 South Second Street, St. Louis, Mo. 
Sharp & Hackney, Columbia, Tenn. 

Tennessee Valley Authority, Knoxville, Tenn. 


Tennessee’s share of the domestic market for phosphate rock in 
post-war years has ranged from 17.5 percent in 1932 to 30.0 percent 
in 1936. It has increased steadily from 1932 to 1936, when it exceeded 
any previous post-war year. 


Ratio of Tennessee output to total domestic consumption of phosphate rock, 1910-14 


and 1921-36 
Year . Percent Year Percent 
1910-14 (average).......................- 235,2. EE 0 
1921-25 (average)................ pedo 18:9 1 MA e e 21 
1926-30 (average) .......----------------- 21:6: | || ices cates er E iE EUN oes chert RIJ 
A A Eia eU 21:6 i 1030 eue T" HORE 0 
J032 EE 17.5 


Interest in Tennessee phosphate rock in 1936 was centered in the 
activities of the Monsanto Chemical Co. and the Tennessee Valley 
Authority. Early in the year the Monsanto Chemical Co. started to 
develop a tract of phosphate-bearing land and during the year com- 
pleted the erection of a phosphate-rock sintering plant, the product of 
which was shipped to the electric furnaces of the company at Anniston, 
Ala. Late in the year this company started to erect electric furnaces 
near Columbia, Tenn., for the production of phosphoric acid. Mining 
was begun by the company in 1936 in the brown-rock field near 
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Columbia, Tenn.,* and bottom-dump tractor trucks were used to haul 
the phosphate rock from the mine pit to the plant. 

The Tennessee Valley Authority had several thousand acres of 
ae land under lease in central Tennessee, in Sumner, 

erry, and Maury Counties, and during 1936, the rock on these lands 
was mined under contract and shi ped to Muscle Shoals, Ala., mostly 
by rail but in the case of Perry County rock, by barge up the Ten- 
nessee River. Some phosphate-bearing lands were bought outright 
by the Tennessee Valley Authority in 1936 to insure future supplies 
of the rock. The Authority continued the erection of a 154-kilovolt 
transmission line 65 miles long from Wheeler Dam to Kraus Station, 
north of Columbia, where a large substation is to be erected. This 
line will provide current for the large load of the Monsanto Chemical 
Co. and service for future developments in the middle Tennessee area. 

At Muscle Shoals, Ala., the Tennessee Valley Authority had two 
electric furnaces in service 233 days during the fecal year ended June 
30, 1936, and produced 28,690 tons of triple superphosphate and 292 
tons of ferrophosphorus. A third electric furnace is being converted 
to utilize phosphate-rock “fines.” During the fiscal year ended June 
30, 1936, 31,338 tons of concentrated fertilizer which contained about 
45 percent available plant food were distributed (1,986 tons the pre- 
vious year), principally in the Tennessee Valley for tests and demon- 
strations unde er practical farm conditions. 

In addition to the triple superphosphate the following materials 
were produced by the Authority during the fiscal year ended June 30, 
1936 and shipped to agricultural experiment stations for testing as 
fertilizer: Monocalcium phosphate, 2.95 tons; dicalcium phosphate, 
10 tons; calcium metaphosphate, 10.5 tons; fused phosphate rock, 
14.8 tons; ground slag, 134.5 tons; and granulated slag, 3.5 tons. 
Laboratory research was in progress both at Muscle Shoals and the 
University of Tennessee at Knoxville on problems related to the de- 
velopment and production of new concentrated plant foods, especially 
phosphates. 

The preparation of phosphoric acid, triple superphosphates, and 
other products at the T. V. A. plant at Wilson Dam, Ala., is described 
in detail in three reports.’ 

Virginia.—The Southern Mineral Products Corporation (subsidiary 
of the Vanadium Corporation of America) continued to develop the 
nelsonite deposit at Piney River and produced apatite and ilmenite. 
During the year this company sold its chemical unit to the Virginia 
Chemical Co., but retained its nelsonite ore deposits and milling and 
concentrating plant at Piney River. 

Western States.—In 1936, as in 1935, only two phosphate-rock- 
roducing companies were operating in the Western States, one in 
daho and one in Montana. "The quantity and value of the phosphate 

rock marketed in each State were greater than in 1935. 

Idaho was the larger producing State. Most of the rock produced 
came from the Conda No. 1 mine of the Anaconda Copper Mining 
Co., Conda, Caribou County, Idaho, but a considerable quantity came 


4 Church, H. K., Big-Canacity Tractor Trucks Haul Phosphate Rock from Pit to Plant: Pit and Quarry 
vol. 29, no. 9, 1037, pp. 65-66. 

3 Tennessee Valley Authority, Annual Report and A pru Gg for the Fiscal Year Ended June 30, 1938, 

Curtis, H. A., Miller, A. M.. and Junkins, J. N., A. Estimates Favorable Costs for Concentrated 
Superphosphate: I, Chem. and Met. Eng., vol. 43, no. 11, 1936, pp. 553-587; HI, vol. 43, no. 12, 1936, pp. 
047-650. 

Curtis. H. A., Copson, R. L.. and Abrams, A. J., ERR Investigation Aims at Cheaper Fer- 
tilizers: Chem. and Met. Eng., vol. 44, no. 3, 1937, pp. 140-112 
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from the Conda No. 3 mine. According to the company's annual 
report, 22,589 tons of treble superphosphate and phosphoric acid 

were produced at Anaconda, Mont., in 1936. A small quantity of the 
phosphate rock from this property was sold for direct application to 
the soil, and a little was exported. 

In Montana the Montana Phosphate Products Co., Trail, British 
Columbia, operated the Anderson mine near Garrison, Powell County, 
under contract with William Anderson and shipped the phosphate 
rock mined to Canada. According to the annual report of the Con- 
solidated Mining € Smelting Co. of Canada, Ltd., 40,345 short tons 
(36,022 long tons) of phosphate rock were produced at this property 
= ER and 165 feet of drifts and 598 feet of raises driven during the 


T detailed description of the phosphate-rock deposits near Max ville, 
Philipsburg, and Avon, Mont., by J. T. Pardee, of the United States 
Geological Survey, was published during 1936.5 This report covers 
the geology, composition, reserves, development, treatment, produc- 
tion, and markets of the phosphate rock in several of the productive 
phosphate-rock areas of the State. 


Western States phosphate rock sold or used by producers, 1932-36 


Idaho Montana Total 
Year Value at mines Value at mines Value at mines 
Long Long Long 
tons tons tons 
Aver: Aver Aver 
Total age Total age Total age 
1932.55 es Se e degna Eine un 23, 172 ($103, zb $4. 46 120,090 '$79, 271 | $3.95 | 43, 262 Nu 514 $41.22 
1033 EE 19. 751 80, 622 4. 08 492 1, 238 2.52 | 20, 243 1, 860 A DM 
19842 E 37,151 | 140, 397 3.78 | 2, 086 7, 613 3.65 | 39, 237 is 010 3.7. 
A A AN 41, 796 | 176, 877 4.23 27,497 | 73, 701 2.68 | 69,293 | 250, 578 3.€2 
1936...-..:.-:22::12:2:.2.:22- 47, 113 | 203, 204 4.31 ¡36,022 | 76, 066 2.11 | 83,135 | 279, 330 3. 36 


FOREIGN TRADE? 


Imports. —In recent years relatively little phosphate rock has been 
imported into the United States. In 1928 imports of phosphate rock 
reached a post-war maximum of 45,812 long tons, but they have since 
declined, and in 1934 no phosphate rock was imported into this country. 
Imports in 1935 and 1936 were confined almost solely to shipments 
from the U. S. S. R. (Russia), amounting to 3,699 and 3,100 long tons, 
respectively. The following table shows imports of phosphate rock 
from 1932 to 1936 by countries: 


* Anaconda Copper Mining Co., Report for the Year Ended December 31, 1936 

? Consolidated Mining & smelting Co. of Canada, Ltd., Thirty-first annual report, for the 12 moztbs 
ended Dec. 31, 1936. 

6 Pardee, J. T., Phosphate Rock Near Marville, Philipsburg, and Avon, Mont.: U. 8. Geol. Survey 
Bull. 847, 1936, pp. 175-155. 

° Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Burean of Foreign and Domestic Commerce, 
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Phosphate rock, crude, imported into the United States, 1932-36, by countries ! 


1932 1933 1935 1936 
ame erae DP ? 
ng ng ng ng 
tons Value tons Value tons Value tons Value 
Germany AAA 25 $160 A A A A 44) $15 
Oceania: French. .................. 6, 300 | 69,741 | 5,625 1$59, Am). 
U. S. S. R. (Russia)................ 2 6, 607 |323, 808 |........|........ 13,699 |*$29, 729 | 33,100 | 217, 172 
United Kingdom................... Ku AAA ES. E E A PA 
West Indies: Netherland..........-|..-.....[--.----- 2,100 | 13,188 A MA laevo E 


12,982 | 93,847 | 7,725 | 72,597 | 3,699 | 29,729 | 3,100 | 17,187 


! None reported in 1934. 

3 Less than 1 ton. 

3 Apatite. 

4 Includes 3,599 long tons valued at $28,829 known to be apatite. 


Phosphatic fertilizers other than phosphate rock imported for con- 
sumption in the United States include various bone products, guano, 
and basic slag. In 1936 the quantity and value of imports of basic 
slag were slightly less than in 1935, while the quantity and value of 
imports of the other groups increased. Imports for 1932-36 are given 
in the following table: 


Phosphatic fertilizers (other than crude phosphate rock) imported for consumption in 
the United States, 1932-36 


Fertilizer 


Long Ve Long Long Long 
tune Value tons Value tons Value tons Value tons Value 


—— | ——— a | re | ee | ee M | | M | ——M 


Bone dust, or animal carbon, 

and bone ash, fit only for 

fertilizing . ------.--.------ 30, 118/$508, 802'28, 500: $519, 982 115, 94818308, 873,18, 388 $354, 900, 23, 215 $465, 585 
Guano A rs eue dd 2A, 231| 489, 992,59, 772,1, 118, 268, 16, 638| 337, 136/16, 219| 311, 645. 22, 504| 457, 209 


nd — HÓA 2,189| 21,005|  863|  10,698| 131) 2,009] 1,078, 15,136| 758; 9,758 
dee E, O E spese sow | Senece 472, 11,613) 3,817| 96, 166 


Exports.—Exports in 1936 continued the upward movement started 
in 1933, increasing in quantity and value. The average value per 
ton of the phosphate rock exported increased from $5.23 in 1935 to 
$5.58 in 1936. 


Phosphate rock, ground or unground, not acidulated, exported from the United States, 


932-36 
Year Long tons Value Year Long tons Value 
Will 613, 035 $2, 795, 054 1935 RS L 104, 394 $5, 773, 506 
TUS EE EE 829, 059 3,544, 377 || 1936... 222. - LLL lL l.l Ll-- 1, 208, 951 0, 744, 402 
E essen into eek. 993, 493 5, 068, 532 


Exports of land-pebble and other phosphate rock in 1936 increased 
in quantity and value over 1935. Shipments to Belgium increased 
sharply, and those to Canada, Germany, Japan, Sweden, and the 
United Kingdom also were higher, while exports to Spain dropped. 
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Exports of high-grade hard rock likewise increased in quantity and 
value, principally because of increased takings by Germany. The 
following table shows the total exports of high-grade hard rock, land- 
pebble, and other phosphate rock, also shipments of each type of rock 
to various foreign countries annually from 1932 to 1936. 


Phosphate rock, ground or unground, nol acidulated, exported from the United States, 
1932-36, by countries 


HIGH-GRADE HARD ROCK 


1932 1933 1934 1935 1936 
Country 1s = = is Ge 
ng ng ng ng ng 
tons Value tons Value tons Value tons Value tons Value 
Auisttalli.c usse A esc E, es 2 14 91.4711... |] A A E 
Belgium........... 7,100| $40,150|.......|......... 5,325| 37,375|.......|]......... 4, 300| $30, 100 
British West In- 

dies (Other) GE E, GE E, AS EN 2 $40]. ......]......... 
Canada............ 29, 469| 156, 652 n $7, E 823 8, 628) 28, 907| 121,66) 39, 271| 242, 479 
CUD Acs cote hese A tees A EE PA PEA PTUS ctr 
Germany........-.. 9,590}  67,130| 24, 840| 173,092| 38, 100) 266,700| 49,880} 349, 160| 72, 400| 507,950 
Lithuania.......... 11,500} 80,500} 11,000| 77,000| 7,000| 49.000) 6,000|  42,000|.......|......... 
Netherlands........ 1, 650 11,550| 2,750 19, 250| 14,600} 102, 200| 19,575| 137,025| 15,050) 118, 350 
et EE A E inneren Act ia 1 31) . r | || EDS. ERE 
Poland and Danzig.| 2, 500 16, 250; 2, 700 145,090] ee PE O EE 7,700; 43, 900 
Sweden............ 4. 200 21.9001. la 29,630| 192, 595| 25,700| 1898,075| 25,225| 174.350 

66.009| 405, 532| 42,364) 295, 152| 97,012, 672, 900/130, 068) 819, 017|163. 946,1, 124, 129 

LAND PEBBLE AND OTHER 
1932 1933 1934 1955 
Country i5 Lo EM uo 
ng ng ng ng > 
tons Value tons Value tons Valuo tons Value Value 

RE A A O A AN PSA same e cet 3,000| $15,750 $15, 005 
Belgium. eleme 9,764| $39,812| 4,980| $30,804| 3,293|  16,794| 77,972) 478,354 
British West In- 

dies (**Othéer ). |. ei sl WE, E GE 5 O A |S ener E 
Canada. .....---- 18,723} $94,830) 14,210} 51, 102| 28,650} 164, 939| 29, 562| 160,028 165, 166 
Cuba..........-.- 27 390 62 y MANOS Cote, MA Ee EE EE PO 
Czechoslovakia. .|.......|..---.-.- 2, 998 14.510... s RE [amena tede §, 983} 30,114 
Denmark........ 21, 337|  90,483| 28,696] 116,453| 32,013| 143,817| 36, 186| 159, 242|.........|......... 
Finland- s «ic eec ES E beer 3, 500| “FA; Br5|- osi MES uo o ROSA bru cao 
France... 2, 197 0,144] 2,750 6,875) 3,006| 15,480} 3,071| 220,374|.........|]......... 
Gerinany....-...- 68, 058| 311,280|130, 446| 587, 678) 143, 882| 740, 458/211, 179|1, 157, 410| 278, 404/1, 660, 508 
¡TT AA EE E E PA E E, aes 24, 163 
lItaly............. 65,523| 292, 173| 87, 767| 384,690|106,760| 571, 107| 60, 643| 359, 123|  65,813| 393, 657 
Japan...........- 143, 446| 520, 095|157, 362| 485, 527/213, 620| 880, 824|222, 110| 952, 974| 281,797]1, 176, 453 
Lat vil. oco A WEE 13, 144 da Pg 78) WEE HE ME PA RUIN, ot ees 
Netherlands...... 96, 507,  436,875|153, 130| 639, 662/158, 629| 792, 600/147, 769| 812, 060| 142 432| 904,135 
Norway.........- 300 1,0501. 4.5.5 EE AN ince veces L 409 11,243] .........]..-...-.- 
Panama.......... 1 7. 1 oe clewlines oe worl IO AA OO opc dor CREER 
Poland and Dan- 

AU ERR RON 0,386| 33,875) 20, 418| 114, 450| 34,994| 219,081| 28,499| 170,781 93, 422 
Ara UE, EA KE, E eR REEL EE, AA 11,208| 656, 490 64, 250 
Spain............ 77,696| 360, 697| 73,178] 327,715] 89, 226| 412, 799/1140, 329| 668, 454 151, 759 
Sweden.......... 41, 325| 214, 102| 63,720] 299, 836| 41,645, 188, 532| 29, 738| 165, 491 45, 664) 291.570 
United Kingdom.| 2, 200 10, 120| 27,400] 108, 141) 22, 693 97,419) 28, 659| 126,776 43, 008} 170,901 
Yugoslavia. ...... 3, 300 14, 988| 1,650 8, 250| 12, 272 62,798] 16,891 95, 499|.....-...l...-.....- 


547, 020/2, 390, 122/786, 695/3, 249, 225/895, 88114, 335, 632|974, 326|4, 954, 489|1, 045, 005|5, 620, 333 


Exports of high-grade, hard-rock phosphate from the different 
customs districts are shown in the following table. In 1936 most of 
this type of rock was exported from the Florida district, but a large 
quantity of high-grade, hard-rock phosphate was shipped from the 
Montana-Idaho district to Canada. 
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High-grade hard-rock phosphate exported from the United States, 1935-36, by customs 


districts 
1935 1936 
Customs district ———————— 
Long tons Value Long tons Value 
Buffalo o A eee EE 1,48 | $16, 031 1, 948 $20, 391 
Elorida 22 cts ue en tote ee Liu AULA A) 101, 155 697, 260 124, 675 881, 650 
Michigan- AAA ne era thea e rast AAA EPOR l 9 
Montana-Idaho...................... LLL c eL LLL Lll lll. 27, 459 105, 655 37, 323 222, 079 
New Ds A a II. Ee, AAA ie Ae 
130, 068 819, 017 163, 946 1, 124, 129 
1 Less than 1 ton. 


WORLD PRODUCTION 


Data available at present indicate that the United States was the 
leading producer of phosphate rock in 1936, with Tunisia second and 
Morocco third. Production in the United States increased in 1936 
over 1935, while that in Tunisia, Algeria, and Morocco declined 
slightly. The U. S. S. R. (Russia) is an important producer of 
phosphate rock, due largely to the development of its Kola Peninsula 
apatite deposits, although in 1935 it is reported to have produced 
1,750,300 tons of low-grade phosphate rock. 

Statistical details of word production, trade, and consumption of 
phosphate rock for 1932, 1933, and 1934 were published during 1936.1? 


World production of phosphate rock, 1932-86, by countries, in metric tons 
[Compiled by M. T. Latus] 


Country 1932 1933 1934 1935 1936 

IOP Ans 1.0 A 569, 279 587, 753 532, 210 603, R63 530, 998 
Angaur Island !__.............--.--------- 65, 609 66, 492 72, 148 70, 468 (2) 
Australia: 

New South Wales. ......-..-......... 229 71 210 239 (3) 

South Australia. .... 654 ve AR REIN AAA (2) 
Wei we oe oe A AO poses 25, 810 25, 130 14, 385 173, 360 (2) 
Canada. o Iud 1, 194 2, 008 73 169 476 
A A IN 3 8, 000 3 &, 000 3 R, 000 3 8, 000 (2) 
Christmas Island (Straits Settlements) €... R^, 548 92, 745 129, 780 149, 341 157, 634 
GV EE 3409, 780 440, 632 437, 933 473, 596 ( 
ESTO EE EENEG 1, 133 8, 050 10, 609 11, 642 (2) 
o A A A dco 82, 700 76, 650 66. 800 (2) (2) 
Germany (Prussin). s.l Q) (2) 735 180 (2) 
Indla..Britishococionoasraca dad eal ee 123 38 60 104 (3) 
Indochina. oc cect ts 373 een oas 4, 600 5, 893 (3) 
Jd BUA A AA EE 18, 707 34, 739 56, 500 91, 248 (2) 
Madagascar. .......-.-------------ee--e cer 7, 100 13, 100 8, 340 6, 000 (3) 
Makatea Island $................ Lll... 120, 650 79, 045 71,470 130, 353 (2) 
Morocco, French? 987,317 1, 107, 333 1, 266, 706 1, 303, 182 1, 257, 796 
Nauru and Ocean Islands $._.............- 438, 466 670, 598 565, 522 707, 051 1 
Netherland Indie ...-- 2, 724 7,946 5, 013 11, 553 1) 
Netherland West Indies: Curacao t........ 65, 407 85, 550 100, 627 90, 709 78, 131 
New Caledonia................ LL LLL. Lure 1, 000 6, 000 2, 000 9, 000 (2) 
Philippine Islands......................... 830 3, 097 (2) (2) (2) 

land did (3) 6, 350 7,855 13, 500 (2) 

Rúümanis A EE, METAN D WE 1, 219 (2) (2) 
Seychelles Islands t.l.. LLL... 14, 213 12, 307 12, 062 10, 082 OI" 
33 0115 oe nia a Pen tale tae ots oe Be O 9, 980 14, 507 19, 297 (2) (4) 
Tanganyika Territory..........--.-..-.-..].-.....2-2--J----0 00-0. 208 194 (3) 
KRITT 1, 678, 000 1, 810, 000 1, 766, 000 1, 500, 500 1, 406, 700 
Union of South Afen... 1, 183 1, 181 ra Sone EE D 
U. S. S. R. (Russian? 156, 500 213, 400 382, 800 767, 900 (3) 


United States (sold or used by producers).| 1,734,300 | 2,530,282 | 2,880,017 | 3,091,211 3, 405, 654 
| 


t Exports during fiscal year ended Mar. 31 of year following that stated. 2 Data not available. 

3 Estimated (Imp. Inst., London). * Exports. 

5 Shipments, including exports as follows: 1932, 972,692 tons; 1933, 1,091,174 tons; 1934, 1,255,847 tons; 
1935, 1,296,052 tons; 1936, 1,247,923 tons. 

$ Exports during fiscal year ended June 30 of year stated. 

? Apatite concentrates. Production of apatite ore in 1935 amounted to 1,555,300 tons; in addition 1,750,300 
tons of low-grade phosphate rock were reported. 


10 Gray, A. N., Statistics of Phosphate and Superphosphate for 1931. I, Phosphate Rock: Superphosphate 
(London), vol. 9, no. 1, 1936, pp. 1-7. 
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IMPROVEMENTS IN TECHNOLOGY 


The calcination of phosphate rock for the removal of the fluorine 
content and the conversion of the insoluble phosphate rock into citrate- 
soluble form readily available as plant food were described in two 
papers."! 

An apparatus for the determination of fluorine in phosphate rock 
by the Willard and Winter method was described by Reynolds and 
associates. 


SUPERPHOSPHATES 
Salient features of the superphosphate mousy in the United 
States are shown in the following table covering the 4-year period, 
1933-36, inclusive. 


Summary of statistics for superphosphate industry in the United States, 1933-36 


1933 1934 1935 1936 

Production:! : 

Bulk superphosphate.....................short tons} 2,694,870 | 2,868, 016 | 2, 954, 130 3, 412, A 

Base and mixed goods. ...................... do.... 117, 046 116, 533 109, 609 142, 459 
Shipments:! 

Bulk superphosphates, to consumers......... do.... 824, 176 829, 490 824, 177 997, 611 

Bulk superphosphates, to others. ............ do.... 953,850 | 1,120,367 | 1,223,132 1, 672, 049? 

Base and mixed goods. ...................... do....| 1,131, 707 1, 264, 216 1, 354, 728 1, 480, 719 
Stocks (Dec. 31): ! 

Bulk superphosphates..........--..--------- do....| 1,089,179 | 1,159,392 | 1, 217, 767 1, 133, 640 

Base and mixed goods. ........--.----------- do.... 497, 589 507, 974 619, 909 657. N28 
Exports of sutertbosthates? LLL... long tons 35. 371 59, 148 54, 965 GS, Ji 
Imports of superphosphates 3... do.... 23, 705 16, 308 20, 543 18, 335 
Sales of phosphate rock by producers for superphosphate 

go AAA A do....| 1,467, 441 1,561, 066 | 3 1, 690, 554 1, 768, 67 


Ee of the Census, Monthly Statistics Superphosphate Industry; 16 percent available phosphoric 
acid. 

2 Bureau of Foreign and Domestic Commerce. 

3 Revised figures. 


Several papers on the manufacture, composition, and properties of 
superphosphate appeared during 1936." 


11 Reynolds, D. S., Marshall, H. L., Jacob, K. D., and Rader, L. F., Jr., Phosphate Fertilizers by Cal- 
cination Process. Experiments with Phosphate Rock in Very Thin Layers: Ind. and Eng. Chem., vol. 3, 
no. 6, 1936, pp. 678-682. 

Jacob, K. D., Rader, L. F., Jr., and Tremearne, T. H., Factors Affecting the Determination of Available 
Phosphorus in Calcined Phosphate and Other Water-Insoluble Phosphates: Jour. Assoc. Official Agric. 
Chem., 1936, pp. 440-471. 

12 Reynolds, D. S., Kershaw, J. B., and Jacob, K. D., A Multiple-Unit Distilling Apparatus for determi- 
nation of Fluorine by the Willard and Winter Method: Jour. Assoc. Official Agric. Chem., 1935, pp. 156-162. 

n Copson, R. L., Newton, R. H., and Lindsay, J. D., Superphosphate Manufacture. Mixing Phos- 
phate Rock with Concentrated Phosphoric Acid: Ind. and Eng. Chem. (Ind. Ed.), vol. 25, no. 8, 1935, 
pp. 923-927. 

Hill, W. L., and Hendricks, S. B., Composition and Properties of Superphosphate. Calcium Phosphate 
and Calcium Sulphate Constituents as Shown by Chemical and X-ray Diffraction Analysis: Ind. and Eng. 
Chem., vol. 28, no. 4, 1928, pp. 440-447. 

Hill, W. L., and Beeson, K.C., Composition and Properties of Superphosphate. IV, Free Acids in Fresh 
Superphosphate: Jour. Assoc. Official Agric. Chem., vol. 19, no. 2, 1936, pp. 325-338. 

Curtis, H. A., Miller, A. M., and Junkins, J. N., T. V. A. Estimates Favorable Costs for Concentrated 
Superphosphate: I, Chem. and Met. Eng., vol. 43, no. 11, 1936, pp. 583-587; II, vol. 43, no. 12, 1936, pp- 
647-650. 

Newton, R. H., and Copson, R. L., Superphosphate Manufacture: Composition of Superphosphste 
Made from Phosphate Rock and Concentrated Phosphoric Acid: Ind. and Eng. Chem. (Ind. Ed.), vol. 2. 
no. 10, 1936, pp. 1152-1186. 
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Super phosphates imported into the United States, 1934-36, by countries 


1934 1935 1936 
Country 
Long tons} Value |Longtons, Value |Long tons| Value 
Holgiutül.l ec ede nc. ad 140 $4, 594 1, 392 $32, 115 1, 348 $36, 070 
ERC reece dee te cee 6, 119 98, 420 10, 048 161, 651 8, 832 161, 485 
Frances. A A A AS AA A EEN 99 5, 600 
Germany diodo idas 43 341 97 873 752 9, 048 
BER ee A EE 9, 362 131, 637 B, 316 137, 427 6, 938 125, 578 
Netherlands. 2. Ll ccllll.s 644 16, 518 690 8, 659 426 5, 025 


Superphosphates (acid phosphates) exported from the United States, 1934-36, by 


countries 
1934 1935 1936 
Country 
Long tons! Value |Longtons| Value |Longtons| Value 

British Aiolaxn. 22. Lll. $600 WEE, GE 1 $44 
C E ` EE 42, 747 433, 346 38, 869 | $378, 631 55, 429 §50, 835 

E (occae b oa cee sees. O: AAA AA IS, EEN 
Ge EEN 11 528 3 58 14 624 
Costa Ki uo oe ne es RU e 5 105 2 J^. A WEE 
CU A toy anh RE AI ONERE 13, 606 136, 950 15, 916 150, 765 9, 309 98, 890 
Dorninican Republic. ................... |: - 2s LLL] LL el eee 66 2, 694 $6 2, 564 
PLO UTES s src EE 6 106 27 ATA A EE, AA 
Mexico A A EE 25 963 3 63 18 567 
Philippine Is'ands........ 2. cL LLL. 500 AAA lode tetas A EES 
United Kingdom. ........... LL LLL l.l. 2, 213 A RESTE 2, 045 27, 039 
Venezuela. ..............- 2 Ll eL le s.s 4 90 l eU EE MR 
Otheti..lu..- e e ve ee CERERI (1) 21 78 ], 160 506 7,023 


99,148 | 605, 792 54,965 | 533,883 68, 368 687, 586 


! Less than 1 ton. 


Since January 1, 1935, monthly imports of superphosphate have 
been subdivided into three classes: (1) Superphosphates standard 
(not over 20 percent P.O, content), (2) superphosphates treble (over 
20 percent P,O, content), and (3) superphosphates ammoniated. 

Statistics for 1934, covering international trade in superphosphate 
and production and consumption of superphosphate in various 
countries, Were published early in 1936." 


BASIC SLAG 


Basic slag, a byproduct of the manufacture of basic steel, contains 
considerable phosphorus in a form readily available as plant food, 
and it has been used as phosphorus-bearing fertilizer since the early 
eighties, following the invention of the Thomas and Gilchrist modifi- 
cation of the Bessemer process of steel making in 1878. In Germany, 
Belgium, England, Luxemburg, and France, where highly phos- 
phatic iron ores are used in the manufacture of steel and where large 
quantities of basic slag are available, it has developed into an impor- 
tant source of phosphorus, competing directly with phosphate rock 
and superphosphates. The production of basic slag in recent years 
is shown in the following table. European consumption of basic 


M Gray, A. N., Statistics of Phosphates and Superphosphate for 1931, II, Superphosphate: Superphosphate, 
vol, 9, no. 2, 1936, pp. 21-35. 
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slag (known as Thomas slag) in 1928 exceeded 4 million tons, about 
58 percent of which was used in Germany. 


European production of basic phosphate slag, 1981-34, in metric tons 
[Source: Internat. Inst. Agric., Rome]! 


Country 1931 1932 1933 1934 

E EE 593, 000 577, 000 610, 000 635, 000 
Czedlioslovaklü:.. 2 aseo ov ER cite 112, 198 66, 288 1, 383 G3, 574 
EIU: velnt A A RE cote 1, 294, 782, 000 , 900 878, 900 
Germany 

ST: Y SERERE ER de ee 257, 534 237, 710 266. 820 322, 6&1 

Utler Eed : 533, 000 830, 000 1, 400, 000 
Great Bb, Za eege ello urbem ale 167, 648 162, 568 194, 065 266, X» 
ÉIER 124 1, 471 6, 319 1, 007 
LUXGINDUIE Eeer EE ged e ciu 430, 683 401, 106 392, 961 409, 210 
ET EE A 10, 171 7,130 8,911 12, 822 


3, 765, 358 | 2,768,873 | 3, 368, 959 4, 020, 003 
! Bureau of Foreign and Domestic Commerce, World Trade Notes: Vol. 10, no. 36, 1936, p. 4. 


Although the production and consumption of basic slag is con- 
fined principally to European countries, some is produced in the United 
States, principally from the Birmingham district of Alabama,'5 where 
about 35,000 tons are produced annually by the Tennessee Coal, Iron 
& Railroad Co., a subsidiary of the United States Steel Corporation. 
Here it is & byproduct of the basic open-hearth process of making 
steel from the red-hematite iron ores of the Birmingham district. 
The slag formed in the furnaces in this operation is poured off, cooled, 
crushed, and ground to a fine powder (90 percent of which will pass 
through a 100-mesh screen) which is sold as a soil conditioner with a 
guaranteed minimum of 8 percent phosphoric acid. 

A small quantity of basic slag (from 131 to 3,998 long tons annually) 
has been imported into the United States in recent years. 
` 18 Cudworth, J. R., and Mead, J. C., Utilization of Slag in the Birmingham District, Ala.: Am. Inst. 
Min. and Met. Eng., Tech. Pub. 796, 1937, 9 pp. 


Bowron, R. L., Basic Open-Hearth Slag an Important Byproduct at the Ensley Works: Min. and Met. 
vol. 18, no. 364, April 1937, pp. 198-199. 


TALC AND GROUND SOAPSTONE ! 


By Cart A. GNAM and M. A. CORNTHWAITE 


SUMMARY OUTLINE 


Page Page 

General conditions. ......................-... 1329 | Developments In the industry................ 1332 
AI eoo i Le pois nsieuhbt su 1329 | Foreign trade.................. 2. Lll. lll lr. 1334 
Production by States... 1329 ImDorts-... tr ei A ne ete 1334 
E VT EE EE 1331 EENEG 1335 
ye dl EE . 1332| World trade. .....................-. ll Les. 1335 


In general, conditions in the talc and ground-soapstone industry 
during 1936 were better than in any year since 1929. Ground 
soapstone is included with talc in this chapter because soapstone is 
essentially an impure talc and when pulverized is used for the same 
purposes and competes directly with ground tale. North Carolina 
pyrophyllite also is included, following the precedent established 
many years ago by the United States Geological Survey in its annual 
reviews of the talc industry. Although pyrophyllite resembles talc 
in certain physical properties and uses, it is an aluminum silicate 
resembling clay in chemical composition and is classed by several 
mineralogists as a subvariety of kaolinite. 

Sales.—Sales of 216,191 short tons of talc and soapstone valued at 
$2,343,171 exceeded corresponding figures for 1935 by 25 and 27 
percent, respectively. The increases resulted principally from a 
greater output of ground material which represented about 95 percent 
of the total production. A slightly higher tonnage of crude material 
was offset by a decline in the quantity of sawed and manufactured 
products, although the value of the latter increased nearly 50 percent. 


Talc and ground soapstone sold by producers in the United States, 1932—86, by classes 


Crude Sawed and manu- 


ACIE Ground Total 
Year > AA A 

Short Short Short Short 

tons Value tons Value tons Value tons Value 
19121, c oc rox 5,035 | $51,657 107 | $17,749 117, 479 |$1, 292, 227 123, 221 | $1,361, 633 
19413-1222: 5, 985 406, 553 240 31, 656 159, 792 | 1,653, 643 166, 023 1, 731, 882 
TN WEE 8, 767 55, 659 174 46, 918 129, 564 | 1, 346, 108 138, 505 1, 448, 685 
1038 WEE 10, 725 57, 259 841 63, 211 161,150 | 1,727, 585 172, 716 1, 848, 055 
1036... 127222 10, 910 618 90, 542 204, 643 | 2, 193, 073 216, 191 2, 343, 171 


1 Includes talc only. 


Production by States.—The output of talc and ground soapstone in 
1936 was obtained from 35 mines in 9 States, compared with 33 mines 
in 11 States in 1935. "Tale was produced in California, Georgia, 
Maryland, New York, North Carolina, Vermont, and Washington; 
soapstone in California, Pennsylvania, Virginia, and Washington; 
and pyrophyllite in North Carolina. 


1 Soapstone sold in slabs or blocks is included under ‘‘Dimension stone” in the chapter on Stone. 
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Tale and ground soapstone sold by producers in the United States, 1935—86, by States 


1935 1936 
State 
Short tons Value Short tons Value 

Arkansas Ee dee 17 $82 ls enot cac E 

A EE EE 21, 464 290, 439 28, 199 $403, 32 
OT EE (1) (1) 11, 473 114. 545 
New York- Lu dones rua cc cues bes E 69, 125 2817, 092 85, 429 1. 043. 22 
North Carolina. ociosas a pec MR Da Ld 20, 913 220, 074 27, 877 2-0, MA 
Vermont od fox edere ecu ee 42, 739 381, 643 45, 746 410, 045 
Washinezton................ Lee Ee LE 633 2. 550 462 1, wäi 
Undistributed !.......... EE 17, 825 136, 175 17, 005 90, 1% 


172,716 | 1,848, 055 216, 191 2, 343, 11 


1 Included in “Undistributed.’’ 
2 Partly estimated. 

" : Geen Georgia, Maryland, New Jersey, Pennsylvania, and Virginia; 1936: Maryland, Pennsylvania, and 
rginía. 


Producers of talc and soapstone in the United States in 1936 


Producer Material Product Location of mine 
CALIFORNIA 
Blue Star Mines, Ltd., 840 San | Talc............ Ground......... Near Bigpine, Inyo County. 
Julian St., Los Angeles. 
Chamberlain Co., Los Angoeles......]..... queo coc Crude AAA Sedul 
W. R. Fawcett, 634 8. Spring St., |..... do...........| Ground......... Keeler, Inyo County. 
Los Angeles. 
Industrial Minerals € Chemicals | Soapstone.......|..... d9. laa Berkeley, Alameda County. 
Co.,6thand GilmanSts., Berkeley. 
Frank McDonald, Shingle..........|..... do...........| Crude........... 14 miles from Shingle. 
W. S. McLean, 419 Bay Shore |..... do........... |..... do...........| Butte County. 
Blvd., San Francisco. 
Pacific Coast Tale Co., 2149 Bay | Talc............ Rough, ground..| 7 miles north of Silver Lake 
8t., Los Angeles. Station, San Bernardino 
County. 
Pacific Minerals Co., Ltd., 337 10th | Soapstone...... | Ground......... Shrub, Eldorado County. 
St., Richmond. 
Sierra Tale Co., 428 Union League | Talc............|..... do......----- Near Darwin, Inyo County. 
Bldg., Los Angeles. 

Thomas & Skeoch, Tecopa..........]..... do... ....... Crude...........| Tecopa, Inyo County. 
Victorville Limerock Co., 2424 En- | Soapstone...... .|..... do...........| Saugus, Los Angeles County. 
terprise St., Los Angeles. 
Western Tale Co., 1901 E. Slauson | Talc............ Rough, ground..| Tecopa, San Bernardino 

Ave., Los Angeles. County. 
GEORGIA 
Cohutta Tale Co., Dalton..........|..-..do_...........| Crayons,ground | Chatsworth, Murray County 
Georgia Tale Co., Asheville, NC Idol. do.--...----- Do. 
Southern Tale Co., Chatsworth.....|.....do........... | Crude, ground.. Do. 
MARYLAND 
Harford Talc & Quartz Co., P. O. | Tale, massive | Rough, ground..| Near Dublin, Harford County. 
Box 63, Towson. steatito, or 
“lava' grade. . 
Seaboard Operating Co, Balitmore.| Tnlc............]..... do...........| Sykesville, Carroll County. 
NEW YORK 
Carbola Chemical Co., Inc., Natural |..... 6 o eee Ground......... 1% miles from Natural Bridge, 
Bridge. Lewis County. 
International Pulp Co., 41 Park |..... dieci oc o LEE Taleville, St. Lawrence 
Row, New York. County. 
W. H. Loomis Tale Corporation, |..... O62 PA dg ais Gouverneur, Lawrence County. 


223 E. Main St., Gouverneur. 


NORTH CAROLINA 


Carolina Pyrophyllite Co., 10 E. | Pyrophyllite....| Crudo........... Staley, Randolph County. 
40th St., New York, N. Y. 
Carolina Talc Co., Murphy......... Tale nous Crayons,ground dia GE Cherokee 
OU DIS, 
Clinchfield Sand «€ Feldspar Co., ) EE ROS | AAA Do. 
Murphy. 


Nantahala Co., Andrews...........1..... do........... Crude........... Hewitt, Swain Coupty. 
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Producers of tale and soapstone in the United States tn 1936— Continued 


Producer Material Product Location of mine 
NORTH CAROLINA —continued e 
Standard Mineral Co., Inc., 230 | Pyrophyllite....| Oround. 244 miles from Hemp, Moore 
Park Ave., New York, N. Y. County. 
Tale Mining & Milling CODI Tales. essc] do.......... Glendon, Moore County. 
Fon 150 Whiton St., Jersey City, 
Tennessee Mineral Products Cor- Pyrophyllite....|..... Co EE Staley, Randolph County. 
poration, Spruce Pine. 
PENNSYLVANIA 
C. K. Williams & Co., 610 N. 13th | Soapstone....... Crude........... Near Easton, Northampton 
St., Easton. County. 
VERMONT 
Eastern Magnesia Talc Co., Ince., | Talc............ Crayons,ground | Johnson, Lamoille County, 
117 Liberty St., New York, N. Y. and Waterbury, Washing- 
ton Count y. 
Vermont Mineral Products, Inc., |..... do...........| Ground......... Near Chester, Windsor 
Chester. County. 
Vermont Tale Co., Chester. ........]..... GF NEE iocus LE Windham, Windham County. 
VIRGINIA 
Blue Ridge Talc Co., Inc., Henry..| Soapstone.......| Rough, ground.. Near Henry Station, Franklin 
'ounty. 
Alberene Stone Corporation, |..... DO Dimension | Schuyler, Nelson County. 
Schus ler. stone, furnace 
blocks, special 
products, 
ground. 
WASHINGTON 
Asbestos-Tale Products of Wash- | Talc............ Ground......... Burlington, Skagit County. 
ington, Inc., Burlington. : 
H. P. Scheel, Jr., Rockport.........|..... do...........|] Rough.......... Near Marblemount, Skagit 
County. 
Skagit Talc, Ince., 300 Shubert Bldg., | Soapstone....... Crude, furnace | Near Rockport, Skagit County. 
St. Paul, Minn. blocks. 
MARKETS 


The trend in sales of talc and soapstone has always followed rather 
closely the general business cycle; the principal exception in the last 
few years was the unusual rise in 1933 followed by a rather sharp 
decline in 1934. (See fig. 107.) However, the welfare of the talc and 
soapstone industry depends more specifically on the demands of the 
paint, paper, roofing, and rubber industries, and changes in con- 
sumption within that group are of particular significance to the 
producers. Declines in consumption of tale in some industries have 
been compensated by greater use of talc in others, so that total produc- 
tion reached a relatively high level in 1936. Data available for 1931 
and 1936 showing percentages of the output purchased by various 
industries indicate the changes that have taken place within that 
5-year period. "The most evident decline was in sales to paint manu- 
facturers—from 48 percent of the total in 1931 to 29 percent in 1936. 
This situation occurred despite appreciable increases in sales of paint 
since 1932 and suggests the possibility of a permanent loss in that 
market. The decline from that source, however, was overcome partly 
by greater sales to manufacturers of rubber products and roofing 
and to a considerable extent by the use of talc in ceramics. The 
increased demand from the rubber industry indicates not only a 
greater consumption of rubber products but also a displacement of 
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mica, with which talc competes for use in dusting molds. The advance 
in sales to the ceramic industry is particularly important because 
it has been due mainly to the greater use of talc as a constituent of 
wall tile, the production of which has been increasing with the sharp 
rise in building construction. 


Percentages of ground tale and de had sold to consuming industries in the United 
tates, 1931 and 1936 ! 


Industry 1931 1936 Industry 1931 1936 
Palit EE 48 29 || Toilet preparations. .......... 3 1 
EE 16 17 || Foundry facings.............. 1 1 
lg... xxt 11 13 A 9 14 
A ......-.......----.... 11 15 
Ceramics. ................... 10 100 100 


1 Includes 96 percent of sales in 1931 and 90 percent in 1936. 


Demands for talc for paper manufacture appear to have remained 
rather constant; 16 percent of the total output of the ground product 
in 1931 and 17 percent in 1936 were sold to this industry. A compari- 
son of the production of talc with that of fine paper shows a remarkable 
similarity in trends during the last 5 years, especially in 1933 and 1934, 
when there was an unusual rise and decline 1n both industries. It is 


Industrial EA Ne 


MDEX NUMBERS, 1923-25 AVERAGE -100 


WOEX NUMBERS 1923-25 AVERAGE + 100 


~ - 
PY] S S 2 n 
£ > 2 . 


1932 

1933 
3 

1933 


e 
^ 
Es 


Fong 107.—Trends in production of talc and ground soapstone, sales of fine paper, consumption of rubber, 
and industrial production, 1927-36. Indexes for paper and rubber computed from data of Bureau of 
Foreign and Domestic Commerce; industria] production index is from the Federal Reserve Board. 


difficult to explain the relationship in view of the rather small per- 
centage of talc sold to the paper industry, nevertheless the similarity 
suggests a means of estimating the annual talc production in advance 
of official statistics. Data for fine-paper production appear monthly 
in the Survey of Current Business, published by the United States 
Department of Commerce. 

Sales of high-grade talc for the manufacture of toilet preparations 
were smaller than usual in 1936, comprising only 1 percent of the total 
production. The demand from manufacturers of foundry facing 
remained about the same as in the past few years. 

_ Other markets for ground tale and soapstone in 1936 included many 
industries, none of which purchased a large quantity but which in the 
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aggregate consumed 14 percent of the entire output. Some of the 
miscellaneous uses reported by producers were as a cloth filler; for 
cotton bleaching; as & polish for rice, peanuts, and glass; and as an 
ingredient of lubricante. concrete, plaster, and insecticides. 


PRICES 


The price of talc and ground soapstone in 1936, as represented by 
the average value per ton of all grades of material, was $10.84—14 
cents a ton more than in 1935 and the highest since 1932. The slight 
increase was due principally to the higher value of sawed and manu- 
factured material, which was $146.51 per ton in 1936 and $75.16 in 
1935. The average value per ton of ground talc and soapstone was 
virtually the same in both years, and the value of crude increased 
only 12 cents a ton. 

Average values per ton of talc and ground soapstone in each year 
from 1927 to 1936, inclusive, are shown in the following table. 


Average value per ton of talc and ground soapstone sold by producers, 1927-36 


Value Value 

per ton per ton 
Kr VE $11.62] 1932. EE $11. 05 
A A 12:90 VOSS sleet to eb mes 10. 43 
Ki A OS LL:90. AAA 10, 44 
1090.5. spe uS sinus 11.751] 1085. eels 9 10, 70 
1081-55: 2 enzu oe PS 1080... acts cis aA 10. 84 


DEVELOPMENTS IN THE INDUSTRY 


A cooperative investigation by the Bureau of Mines, the Missouri 
School of Mines and Metallurgy, and the Eastern Magnesia Talc Co. 
determined that talc concentrates and magnesite tailings could be 
obtained through beneficiation of Vermont talc-magnesite ores by 
flotation. 

Up to now technical developments in the talc industry have been 
confined largely to improvements in the mechanical preparation of 
various products. Little or no attempt has been made to beneficiate 
talc rock by recognized ore-dressing methods. Selective mining when 
necessary, followed by crushing and grinding to 200-mesh or finer 
by pebble mills or other crushing devices in closed circuit with air 
separators, has been the customary method of preparation. In 
certain instances a moderate degree of beneficiation has been obtained 
by rejecting the separator tailings. Although the talc recovery was 
low the procedure was justified because it enabled the operator to meet 
the demands of the trade for specific grades. The disposal of the 
separator tailings containing 30 to 40 percent of talc became increas- 
ingly serious as the demand for the higher grades increased. In 
some instances as much as 3 tons of talc rock were required to produce 
1 ton of the desired grade. The 2 tons accruing as a low-grade 
product had relatively little value and were difficult to market. 

Flotation promises a means for eliminating undesirable impurities 
from the rejected material and low-grade talcs and at the same time 
m yield a product with better texture and “feel” from higher-grade 
talcs. 

The United Feldspar Corporation, through its subsidiary, the 
Tennessee Mineral Products Corporation, acquired the entire capital 

153336—37—— 85 . 
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stock of the Carolina Pyrophyllite Co., Staley, N. C. Plans have been 
made to erect a mill at or near the mines to grind the raw material.” 
The talc-schist property, formerly operated by Herbert I. Oursler, 
Mariottsville, Md., is now operated by the Seaboard Operating Co., 
430 Hearst Tower Building, Baltimore, Md., & subsidiary of the 
Clinchfield Sand & Feldspar Corporation. The old mill has been 


reconditioned. 
FOREIGN TRADE 


Imports.—Imports of talc and soapstone, classified as talc, steatite, 
or soapstone and French chalk, crude, manufactured, or ground, 
amounted to 24,519 short tons valued at $456,667 in 1936. Compared 
with imports in 1935 the quantity was 3 percent greater and the value 
7 percent less. The increase in quantity resulted from the larger 
amounts furnished by China, Canada, and Norway and the decline 
in value from the smaller amounts of high-priced materials purchased 
from Italy and France. Canada continued to be the largest source of 
supply, and Italy and France were next in importance. 


Tale imported for consumption in the United States, 1932-36 


Crude and unground | Manufactures (except 


; : toilet preparations) 
Me and French wholly or partly fin- Total 
Year ished 
Short tons Value Short tons Value Short tons Value 

EE 162 $4, 099 19, 926 $355, 836 20, 088 $359, 035 
eer ans sse Ec sen 248 2, 628 21, 899 388, 888 22, 147 391, 516 
IN A AA 204 4,729 20, 245 421, 640 20, 449 426, 5f 
a A lads E sec ete 295 5, 856 23, 598 486, 418 23, 896 492, 274 
a as 188 2, 915 , 331 453, 752 24, 519 456, 65: 


Talc, steatite, or soapstone, and French chalk, crude, manufactured, or ground, 
imported into the United States, 1935-36, by countries 


1935 1936 
Country 
Short tons Value Short tons Value 


EE AA ee IR IN RN 


Belgium 
Canada 


ma mm e EE m LIC 
a e a -. omo. oo e mm e e mm mm e mm e mm zm mm zm mm mm mm pm 


Germany EE EES 


mm mm e OOo 


mm mm mm mm mm e mm e e mu e mm e mp a emreeny 
e e mm mm mm i e mm rm mm mm mm mm e mm e mm e 


mm mm mm mm mm mm mm mm mr mm zm mr e e mm me mm mm mm e o mm JI wm e mm mm e mm zm ms zz ls eem e ees 


hr EE EE, AA AA 
Union of South Africa 

H S. R. (Russia) 
United Kingdom 


-——— ce eec "oc 


! Less than 1 ton. 
3 Glass Industry, vol. 17, no. 11, p. 393. 
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Exports.—Exports of talc and soapstone continued to increase in 
1936. Crude talc has been classified separately since 1932, and the 
1936 exports of 6,669 short tons valued at $115,434 exceeded those of 
the preceding 3 years. The total value of talc exports, including 
talcum, face, and compact powders, was $803,571, which was higher 
than in any year since 1931. 


Exports of talcum and other powders from the United States, 1932-36 


Year Description Shorttons | Value 
1932....... Powders—talcum, face, and eompact...... Lcll llle coo. (1) $646, 605 
1933 [oue crude, in Dulko: e EE Gere E dE 3. 956 68, 389 

GEES Powders—talcurin (in packages), face, and comtpnot. (1) 618, 028 
1934 MEU in Dil Kile eee re EE eie ROSA ERIT eRmE 4, 903 83, 530 
Pers | Powders—talcum (in packages), face, and compact.................... (1) 598, 404 
1935 eed crude, in RO Lc Lo ecu o Crane ER ek utn eds 5, 814 101, 290 
WEE Powders—talcum (in packages), face, and compact. ................... (1) 711, 383 
1936 JTule, steatite, and soapstone, crude and ground....................... 6. 609 115, 434 
2 ee | Powders—talcum (in packages), face, and compact.................... () 803, 571 


! Quantity not recorded. 


WORLD PRODUCTION 


Tale occurs rather widely throughout the world, and available 
information indicates that the mineral is produced in at least 24 
countries. Data for 1936 are limited, but undoubtedly the United 
States continued to lead all other countries in quantity produced. 
The next largest producing countries, in the order of their importance, 
are usually France, China (including Manchuria), and Italy. 


World production of talc and soapstone, 1932-36, by countries, ın metrec tons 


[Compiled by M. T. Latus] 


Country ! 1932 1933 | 1934 | 1935 1936 

Australia: 

New South Wales...............-.-.-.. 293 398 341 à 511 (2) 

South Australa LL... 1,071 1, 39U 1,419 954 (2) 

KUTTEN 5 9 6 fJ EMEN: 3 
Austria (exports). 2... lll... 17, 289 20, 871 20, 073 20, 786 19, 891 
IAN EE eruat os ec A RS 15 15 (2) 
CARE d. Lou os sunt va Se alate 10, 980 13, 77 12, 663 12, 522 20, 501 
China (including Manchuria)............. 45, 996 65, 430 68. 000 (2) 1 

A S E E E E NM A 232 2, 531 2, 603 366 (2) 

Pin AG o esee uh ce ok bois 1. 625 1, 288 1, 586 2, 185 (1) 
Brass EE 68, 500 71,450 68, 900 (2) (1) 
Germany (Bavaria)....-....-..----....--- 3, 197 5, 107 0, 934 3, 963 (2) 
ODE gots oe ohne Se cele Dr AE 617 1, 272 118 (2) (2) 
India, British... 6, 617 17, 322 9, 525 12, 798 (2) 

CA NI A SS ele 32, 404 34, 487 37,671 43, 200 (3) 
Morocco, French (exports) ...............- 837 526 788 120 (2) 
NOA ds a 13, 536 19, 885 34, 474 (2) (2) 
a A A ae 1, 798 1,112 1, 933 1, 978 (2) 
SPN ON AS A C MEM 6, 574 10, 064 5, 285 (2) (2) 
WO: ad 4, 525 4, 396 6, 501 6, 063 (2) 
Union of South Africa (Transvaal)........ 269 280 239 303 411 
United KingdoM. 22-222... ee 262 LOU? mM. ROREM (2) 
United States... 4 111, 784 3 148, 840 3 127, 048 5 166, 594 5 191, 464 
Uruguay (extorta). lll le lsrs- 2, 625 1, 270 879 1, 200 772 


! In addition to the countries listed talc is produced in Argentina, Brazil, and the U. S. S. R. (Russia), 
but data of production are not available. 

? Data not available. 

3 Excluding soapstone, which is reported only by value and was as follows: 1932, $46,751; 1033, $43,593; 
1934, $44,207; 1935, $32,053; 1936, $32,770. Soapstone is sold in the form of both blocks und powder. 

‘ Figures represent sales of tale only. Bureau of Mines not at liberty to publish figures for soapstone. 

3 Figures represent total mine production of talc and ground soapstone from 1933 to 1935, quantity sold or 
used by producers in 1936. 
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FLUORSPAR 


Increased demand for fluorspar, chiefly by manufacturers of basic 
open-hearth steel and hydrofluoric acid, the two largest consumers, 
was reflected by the consumption of 182, 400 short tons of fluorspar in 
1936 compared with 137,400 tons (revised figure) in 1935. This 
improved demand resulted in the reopening of many inactive mines, 
the development of several new mines and prospects, and the resump- 
tion of operations by the Aluminum Ore bo. at the flotation mill at 
Rosiclare, Ill., and the concentrating mill at Marion, Ky. In con- 
an a mine production and shipments of fluorspar in 1936, as 

as imports, were substantially higher than in 1935. In fact, SO 
great was the demand for fluorspar in 1936 that shipments from 
domestic mines have been exceeded in only 3 years—1917, 1918, and 
1920. 

Total sales of fluorspar to consumers in the United States in 1936 
were 201,148 short tons (176,231 tons from domestic mines and 24,917 
tons imported) compared with 140 ,047 tons (revised figure) in 1935 
(123,741 tons (revised figure) from domestic mines and 16 ,306 tons 
imported). Total sales to the steel industry increased from 106 ,870 
tons (revised figure) in 1935 to 156,714 in 1936, whereas sales to manu- 
facturers of hydrofluoric acid advanced from 11 ,048 tons in 1935 to 
21,510 in 1936. - In fact, sales of acid-grade fluorspar in 1936 were the 
largest ever recorded, and shipments from domestic mines have been 
exceeded in only 2 years, 1928 and 1929. Although nonferrous 
smelters usually provide a comparatively small market for fluorspar, 
the gain in shipments from 868 tons in 1935 to 1,931 tons in 1936 was 
noteworthy. Sales to the enamel trade also increased, but those to 
the glass industry were slightly less than in 1935. 
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Salient statistics of the fluorspar industry in the United States, 1935-36 


1935 1936 


Short tons Value Short tons Value 


Domestic shipments: 


OTAVGl cocoa tue aeo dat out etc ee AES 1 105, 460 |! $1,455, 037 147,905 | $2,421,19$ 
EIER otc hes Zoe ee D EET 5, 268 101, 578 11, 967 259, 666 
E EE 13, 013 304, 023 16, 359 400, 474 


1 123, 741 | ! 1, 860, 638 176, 231 3, 111, 23 


HReads-to-sbin. cll lclll eee ! 40, 043 (2) 29, 958 (2) 
E AA a O Le niu Le 1 24, 185 (2) 24, 023 (2) 
1 64, 228 (2) 53,981 | o 
Imports for consumption: 
Containing more than 97 percent CaF;............. 10, 578 149, 823 10, 028 139, 959 
Containing not more than 97 percent CaF;......... 5, 762 29, 226 15, 476 119, 303 
16, 340 179, 049 25, 501 259, 262 
»hoq od EE 313 4, 651 240 4.07 
Consumption (by industries): 
Metallurgical....................... Lll lll lll... 108, 400 (3) 144, 900 (2) 
EES 1 16, 100 (1) 17, 400 (2) 
Chemical... coactos eee ie oe ent udi: 12, 900 (2) 20, 100 (*) 
1 137, 400 (?) 182, 400 (3) 
Stocks at consumers’ plants Dec. 31: 
EEN ET BEEN 49, 600 (2) 62, 000 (9 
Si ee eebe EE 2, 800 (3) 3, 7 (2) 
Chemicals isa ts ta de la tee se dins 5, 600 (3 6, 900 (3) 
58, 000 (3) 72, 600 OI 


1 Revised figures. 
2 Figures not available, 


The improved demand for fluorspar in 1936 was accompanied by a 
substantial increase in the average selling price of fluxing-gravel 
fluorspar, from $13.76 a ton f. o. b. Illinois-Kentucky mines in 1935 to 
$16.53 a ton in 1936. The average selling price of all grades increased 
from $15.04 a short ton in 1935 to $17.65 1n 1936. The average selling 
price of imported fluxing-gravel fluorspar increased from $18 a short 
ton in 1935 to $19.04 in 1936. 

Other important developments in 1936 were increases of 42 and 193 
percent in the consumption of acid-grade fluorspar as & refrigerating 
medium and in the manufacture of aluminum, respectively ; record ship- 
ments (46,895 tons) by barge for delivery at upper Ohio River landings; 
resumption of imports from France; shipments of 4,180 tons from 
Newfoundland to the United States; reduction in producers' stocks of 
gravel fluorspar; and increased shipments from the Chaffee County 
(Colo.) field, of which & considerable part moved to eastern markets. 

Available data on trends in production, imports, consumption, and 
average value of fluorspar over a series of years are shown in figure 
108. 

Production and shipments.—Fluorspar was known to have been pro- 
duced in 1936 at 100 mines and prospects, and small quantities were 
recovered at an undetermined number of other prospects and re- 
claimed from mill ponds, waste dumps, and old workings of abandoned 
mines. All operations yielded about 168,000 short tons of merchant- 
able fluorspar compared with about 102,000 tons in 1935. In spite of 


FLUORSPAR AND CRYOLITE 1339 


SE ) 40 
| 


v 


$ 
DOLLARS PER SHORT TON 


KK 


FIGURE 108.—' Trends in production end average value per ton of magii od in the United States, 1880-1936; 
in imports, 1910-36; and in consumption, 1926-36. 

the large number of properties worked in 1936, however, 27 mines pro- 

duced 87 percent of the total output. 

Shipments of fluorspar from domestic mines in 1936 aggregated 
176,231 short tons valued at $3,111,268, increases of 42 percent in 
quantity and 67 percent in total value over 1935. Shipments in 1936 
were equivalent to 141 percent of the average annual tonnage shipped 
in the 5-year period 1926-30. Of the 1936 shipments, 46,895 tons 
were shipped by barge for delivery at upper Ohio River landings com- 
pared with 23,800 tons in 1935. 

The average value of all grades was $17.65 & ton in 1936, or $2.61 
more than the 1935 average. "The value recorded for domestic fluor- 
spar is the price paid f. o. b. mine shipping point by the consumer and 
excludes cost of containers. The average value per ton of the fluorspar 
shipped to steel plants from the Illinois-Kentucky district was $16.53 
in 1936 compared with $13.76 in 1935 and from the Chaffee County 
(Colo.) field $8.16 in 1936. 

The following table presents such details of shipments of fluorspar 
by States from 1934 to 1936 as may be published without revealing, 
except by permission, operations of individual producers. 
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Shipments, by uses.—The following table shows the relative impor- 
tance of consuming industries as markets for fluorspar; the predomi- 
nance of the steel industry as a purchaser of fluorspar is evident. 


Fluorspar shipped from mines in the United States, 1935-36, by uses 


Steel. .... uoo 181.76 | ! 101, 168 |! $1, 392, 661 | $13.77 | 80.36 | 141,618 |$2, 296, 792 | $10.22 
Foundry.................. 1.89 2, 336 29, 068 12. 44 1.32 2, 326 36, 729 15. 79 
Glass.....................- 18.29 10, 256 227,917 22. 22 6.25 11,014 267, 290 24. 27 
Enamel and vitrolite...... 1 3. 30 4, 087 100, 686 24. 64 2. 98 6, 249 129, 206 24. 62 
Hydrofluoric acid and de- 
rivatives...........-.... 1 2. 69 3, 333 74, 732 | 22.42 7.16 | 12,627 326, 048 25. 82 
Miscellaneous. ............ 1. 82 2, 248 30, 923 13. 76 1.79 3, 157 51, 124 16. 19 
99. 75 | 1 123, 428 | ! 1, 855, 987 15. 04 99. 86 | 175,991 | 3, 107, 189 17. 66 
Exported.................. .25 313 4, 651 14. 86 . 14 240 4, 079 17. 00 
100. 00 | ! 123, 741 | ! 1, 860, 638 15. 04 | 100.00 | 176, 231 | 3, 111, 268 17. 65 


1 Revised figures. 


Consumption and consumers! stocks.—' The following table gives data 
on consumption of fluorspar in 1935 and 1936 and stocks at consum- 
ers’ plants at the close of each year. 


Fluorspar consumed and in slock in the United States, 1935—36, by industries, in 
short tons 


[Partly estimated by Bureau of Mines] 


1935 1936 
Industry Stocks at Stocks at 

Consump- | consumers’ | Consump- | consumers’ 

tion po tion lants 

ec. 31 ec. 31 
Basic open-hearth steel.............. 2. 2-2 lll lll. 99, 600 47, 500 133, 900 59, 200 
Electric furnace steel... 5, 400 900 6, YOO 1, 200 
ELE eelere 1, 900 800 1, 900 700 
Féorto-allOy8S. uc oto os eli See el oe s caca ees 700 300 800 200 
Hydrofluoric acid and derivatives...................... 12, 900 5, 600 20, 100 6, 900 
Enamel and vitrolite........... 2... --- 2. cl ll lll... 4, 900 900 5, 400 1, 200 
e CHEER 1 11, 000 1, 700 11, 600 2, 300 
Miscellaneous. LL cc ee cL cce eee 1, 000 300 1, 500 900 
1 137, 400 58, 000 182, 400 72, 600 


1 Revised figures. 


The following table shows the relation of consumption of fluorspar 
to production of basic open-hearth steel, 1932-36, and stocks of 
fluorspar at such steel plants at the close of each year. 
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Consumption and stocks of fluorspar at basic open-hearth steel plants, 1932-36 


1932 1933 1935 1936 
Production of basic open-hearth stcel ingots and 
CAStINGS: 22 oes ol dos dete de cute ous long tons..|11, 742, 682 |20, 057, 146 |23, 440, 000 |30, 447,000 |43, 615, 000 
Consumption of fluorspar in basic open-hearth 
steel production... short tons. 36, 300 61, 300 99, 600 133, 900 
Consumption of fluorspar per ton of steel made 
pounds.. 6.2 6.1 6.5 6.1 
Stocks of fluorspar on hand at steel plants at end 
OU VOOR EE short tons.. 55, 000 56, 000 47, 500 50, 200 


The quantity of fluorspar used by individual plants per ton of 
basic open-hearth steel produced ranges from 1 to 50 pounds—a rela- 
tively small proportion of the furnace charge. The average is gener- 
ally 5 to 8 pounds; it decreased from 6.5 pounds in 1935 to 6.1 in 1936. 
The following table shows the variation in average consumption of 
fluorspar per ton of basic open-hearth steel over a 5-year period in 
certain plants that make about 88 percent of the total. 


Average consumption of fluorspar per ton of steel, 1932-36, in pounds 


— ——— | —— ee S EE —— —— | M | ——— 1 —————MÁÀ || ——Ó ve 


j 14. 443 5.302 0. 7. 488 7. 048 6. ; 
4.572 3.864 6.646 6.754 6. 584 9.347 10. 495 
5. 122 4. 087 6. 056 8. 148 9. 820 8. 168 5. 104 
6. 136 5. 731 6. 356 5. 3&6 5. 900 5. 236 5. 027 
6. 281 6.871 6. 118 6. 590 6. 429 6. 764 6. 357 
5.171 5.858 6. 250 6. 099 6. 780 5. 257 5,917 
6. 842 4. 289 5. 366 6. 601 4. 348 7.088 6. 671 


Quoted prices.—The following table shows representative quoted 
rices in 1936 for fluxing-gravel and foundry-lump fluorspar at Illinois- 
Kentucky mines and fluxing-gravel fluorspar at seaboard. These 
prices are for carload or barge lots. Quotations for small lots usually 
are somewhat higher than those for large tonnages sold on contract. 


Quoted prices per short ton of fluorspar in the United States in 1936 


Imported (at 
Illinois-Kentucky (f. o. b. mines) seaboard, 
duty paid) ! 
Fluring gravel moske 
than 85 percent ab: 
Month and not over 5 percent e a 
Si01) less than less than 
85 percent 85 percent 
CaF; and CaF; and 
Barge de- not over not over 
Rail de- livery at 5 percent 5 percent 
livery Ohio River SiO) SiO» 
landings 
A Lo hc LU ig E $16.00 |.............- $18. 00 $20. 00 
A EEN 12-50. selon 19. 50 20 00 
WER EC So eee at ee rtg E E 17. 50-18. OO 19. 50-20. 00 20. 00-21. 50 
AUDI inciso A A A E 18.00 |...........-..- 20. 00 21.5% 
E A A Ee 17.00-18.00 |.............- 20. 00-19. 00 21. W 
JUNO. os cU eod so cuts UP ee ONE 17. 50-16. 50 |.............- 19. 50-18. 50 21. 50 
DU ik IS ee Ce a aa e ae 17. 00 $17.00 19. 00 231.50 
RTE EE EE 17.00 17. 00 19. 00 21. 9 
Septem EE "S 18. 00 18. 50 20. 00 21. 50 
A ee pecu A A 18. 00 18. 50 20. 00 22. 00 
e Éent 18. 00 18. 50 20. 00 22.00 
Decemberists a aa 18. 00 18. 50 20. 00 22. 00-23. 00 


1 Iron Age, vols. 137 and 138, 1936. 
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Stocks at mines or shipping points.—According to reports of pro- 
ducers the total quantity of fluorspar in stock at mines or shipping 
points at the close of 1936 was 53,981 short tons, a decrease of 16 
percent from 1935. These stocks comprised about 24,000 tons of 
crude fluorspar (calculated to be equivalent to 12,700 tons of ready- 
to-ship fluorspar) and 29,958 tons of ready-to-ship fluorspar. 


Stocks of fluorspar at mines or shipping points in the United States, 1935—36, by 
States, 1n short tons 


1935 1936 

State SR ne 
'ady- eady- 
Crude ! to-ship Total | Crude! to-ship Total 
California coco nllo iR m esse isa 7 oad Sites 50 S0 IE c oro 50 
LE TEE Lotus do 350 29 379 260 165 425 
AIS renfort erasa date 34,269 | 222,684 | 2 28, 953 8,875 13, 679 22, 554 
Kentucky........ OLDEST 19,143 | 217,119 | 136, 262 14, 370 16, 051 30, 421 
fe A EE 325 75 400 220 EE 220 
New Hampshire.......................... loco 30 30 200 11 211 
New Mexico............-.-...--.--------- A A 52 ^y 2d AAA 52 52 
Ke e EE LEE 48 |.......... 48 48 |.......... 48 
ER € d SEET easet uito 3 54 354 


e a zm e zm mm else se zsm zsm else mee me we ze 


ne EA EA AE 


324,185 | 240,043 | 164,228 24, 023 29, 958 53, 981 


1 The greater part of this crude (run-of-mine) fluorspar must be beneflciated before it can be marketed. 
! Revised flgures. 


INDUSTRY IN 1936, BY STATES 


Arizona.—A_carload of fluorspar was produced at the Luckie 
property near Duncan, Greenlee County, Ariz.,in 1936. It was mined 
to obtain samples in order to test the grade and suitability of the 
Sen for certain purposes. The material was shipped to a steel 
piant. 

Colorado.—Shipments of fluorspar from Colorado in 1936 were 
9,412 short tons compared with 6,978 tons in 1935. Of the 1936 ship- 
ments 8,072 tons went to steel plants, 510 tons to iron foundries, and 
the rest to ferro-alloy and cement plants and nonferrous-metal 
refineries. Shipments in 1936 comprised 40 tons from Boulder County, 
5,101 tons from Chaffee County, 15 tons from Jackson County, and 
4,256 tons from Mineral County. Shipments from Colorado in 193€ 
were the largest since 1926, and those from Chaffee County were the 
largest since the field was opened. The movement of 26 carloads of 
fluorspar from Chaffee County to eastern markets indicates low pro- 
duction costs. Virtually all other fluorspar shipped from Chaffee 
County went to midwest consumers. 

Illinois —Increased demand for fluorspar in 1936 stimulated 
activity in Illinois and resulted in much prospecting and development 
work and in the mining, milling, and shipment of substantially greater 
quantities of fluorspar in 1936 than in 1935. In fact, shipments in 
1936 were the largest since 1922. Several mines either inactive or 
virtually so in 1935 were reopened; the flotation plant of the Alumi- 
num Ore Co., inactive since 1931, resumed operations; and a milling 
plant was under construction at the Cave in Rock mine. 

Approximately 136,000 short tons of fluorspar-bearing material, 
equivalent to about 76,000 tons of merchantable fluorspar, were mined 
at 25 mines or prospects in Illinois in 1936 compared with about 87,000 
tons, equivalent to about 40,000 tons of merchantable fluorspar, mined 
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at 18 mines or prospects in 1935. Of the merchantable fluorspar 
produced in 1936, 43,000 tons were from mines where the fluorspar 
occurs in veins, chiefly i in fault fissures, and 33,000 tons from mines 
where the fluorspar occurs in flat-lying tabular masses, locally called 
blanket formations. 

Fluorspar-bearing material milled in Illinois in 1936 totaled about 
136,000 tons, from which 73,000 tons of merchantable fluorspar were 
recovered—a ratio of 1.863 : 1. 

Shipments from Illinois were 82,056 tons in 1936 compared with 
44,120 tons in 1935. Of the total 32,344 tons were shipped by barge 
for delivery at upper Ohio River la ndings compared with 12,312 tons 
in 1935. 

The chief producing mines in 1936 were the Stewart, Hamp, Crystal, 
Hillside, Lee, Daisy, Spar Mountain, Victory, and Douglas; these 
supplied about 89 percent of the total merchantable fluorspar pro- 
duced. The remainder of the output came from the Lead Hill, Argo, 
Blue Diggings, Good Hope, Diamond, Rose, Humm, Preen, Cave in 
Rock, Eureka Nos. 1 and 5, Boundary Shaft, and Dimick mines and 
various small prospects. 

The flotation plant at Rosiclare treated 9,058 short tons of ore and 
tailings in 1936, from which a considerable quantity of No. 1 con- 
centrates suitable for use in the manufacture of hydrofluoric acid 
was recovered. The mill feed in 1936 included 1,203 tons of fluorspar- 
bearing material of Kentucky origin, and the concentrates recovered 
therefrom have been credited to Kentucky in the statistics. 

Kentucky.—In Kentucky, as in Illinois, improved demand for 
fluorspar in 1936 resulted in renewed activity at several mines, 
reopening of the milling plant of the Aluminum Ore Co. , improvements 
and additions to mill equipment, and considerable prospecting and 
development work. In fact, so great was the demand for Kentucky 
fluorspar that shipments (80,241 short tons) have been exceeded in 
only 1 year, 1918. Consequently, almost any source that would 
yield fluorspar was drawn upon. Although most of the output came 
from mines of the fissure-vein type, which use mechanical equipment 
and follow more or less orderly systems of mining, a considerable 
tonnage was reclaimed from mill ponds, waste dumps, old workings 
of abandoned mines, and numerous small prospects. 

Production of merchantable fluorspar in Kentucky in 1936 was 
about 78,000 short tons compared with 51,300 tons in 1935, and 
shipments were 80,241 tons compared with 68,679 tons in 1935. 

Fluorspar was mined at five properties in Caldwell County in 1936, 
but most of the output came from the Hollowell & Hobby mine. 
Production of merchantable fluorspar in the county was about 3,800 
short tons compared with 2,400 tons in 1935. 

Reopening of the Lafayette, Keystone, and Pigmy mines and 
increased output, chiefly at the Watson (Eagle) and Davenport mines, 
are evidenced by the production of about 38,500 tons of merchantable 
fluorspar in Crittenden County in 1936 compared with 19,400 tons 
in 1935. Although fluorspar was produced at a large number of small 
mines and prospects and reclaimed from an undetermined number 
of mill ponds, waste dumps, and old workings of abandoned mines, 
about three-fourths of the production in the county came from eight 
mines—the Memphis, Watson (Eagle), Lafayette, Keystone, Pigmy, 
Davenport, Blue & Marble, and Bachelor. 
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About 35,000 short tons of merchantable fluorspar were produced 
in Livingston County in 1936 compared with 29,500 tons in 1935. 
The chief producing mine was the Klondike, with an output of about 
27,000 tons. The Nancy Hanks, John-Jim, C. R. Babb, and Bonanza 
mines were also important producers; the remainder of the output 
was from various small mines and prospects and from mill tailings. 

The Faircloth mine near Wilmore, Woodford County, which had 
long been inactive, was reopened in 1936, and 650 tons of fluorspar 
(600 tons of fluxing gravel, 30 tons of foundry lump, and 20 tons of 
acid lump) were produced and shipped. 

Nevada.—Shipments of fluorspar from Nevada were 2,126 sbort 
tons in 1936 compared with 1,040 tons in 1935 and were the largest 
ever recorded. Of the 1936 shipments, 2,084 tons went to steel plants, 
34 tons to cement plants, and 8 tons (ground) to enamel manufacturers. 

The chief producing mine in Nevada in 1936 was the Baxter in 
Mineral County, with record shipments of 1,890 tons. The other 
active mine was the Daisy in Nye County, which shipped 236 tons. 

New Hampshire. —The fluorspar mine near Westmoreland, Cheshire 
County, shipped 257 short tons of fluorspar in 1936 compared with 
12 tons in 1935. Shipments in 1936 comprised 226 tons to steel 
plants, 1 ton to foundries, &nd 30 tons of acid grade for use in the 
manufacture of hydrofluoric acid. "The shaft at this mine was deep- 
ened and a second level started in 1936. 

New Mexico. —Shipments of fluorspar from New Mexico were 2,045 
short tons in 1936 compared with 2,726 tons in 1935 and comprised 
1,748 tons of ground fluorspar and 297 tons of metallurgical run-of- 
mine fluorspar. 

Production of fluorspar in New Mexico in 1936 came from deposits 
near Deming in Luna County and from a newly opened deposit near 
Silver City in Grant County. 

Utah.—Shipments of fluorspar from Utah in 1936 were 54 tons of 
metallurgical gravel compared with 180 tons in 1935. "The deposit, 
opened in 1935, is in Beaver County, and the ore is hauled 25 miles to 
Lund for shipment. "The fluorspar is reported to be high-grade and 
the vein of considerable width. 


TRENDS IN EMPLOYMENT AND OUTPUT PER MAN-HOUR 


The following table gives details on employment at fluorspar mines 
&nd mills, the quantity of ore mined and milled, and the average 
output of fluorspar per man-hour for 1933-35 by years, States, and 

roups of States. Corresponding statistics by States and groups of 

tates for the 6-year period 1926-31 and supplementary data are 
given in the chapter on Fluorspar and Cryolite in Minerals Yearbook, 
1935. Although information on employment at all operations was 
not reported, the compilations include mines producing about, 90 
percent of the total output for the 3-year period 1933-35; therefore 
the figures are regarded as representative. The reports received 
from the producing companies do not include salaried officials and 
office workers or an undetermined number of employees engaged in 
hauling fluorspar, as such work usually is done on a contract basis, 
and no record of it is kept by the mining companies. 
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FLUORSPAR AND CRYOLITE 1347 
IMPORTS AND EXPORTS: 


The total imports of fluorspar for consumption in the United States 
were 25,504 short tons (10,028 tons containing more than 97 percent 
and 15,476 tons containing not more than 97 percent calcium fluoride) 
valued ? at $259,262 in 1936, compared with 16,340 tons (10,578 tons 
containing more than 97 percent and 5,762 tons containing not more 
than 97 percent calcium fluoride) valued ? at $170,049 in 1935. The 
value assigned to the foreign fluorspar in 1936 averaged $10.17 a 
ton. The cost to consumers in the United States also includes duty, 
loading charges at the docks, ocean freight, insurance, consular fee, 
and freight from docks to consuming points. The duty on fluorspar 
containing more than 97 percent calcium fluoride is $5 per short ton 
and on fluorspar containing not more than 97 percent calcium fluoride, 
$7.50. 

Of the imports in 1936 about 61 percent was metallurgical-gravel 
fluorspar, 5 percent ceramic-ground fluorspar, and 34 percent acid 
(chiefly lump) fluorspar. The metallurgical-gravel fluorspar was im- 
ported from France, Germany, Newfoundland, and Spain; the ceramic- 
ground fluorspar from Germany and Spain; and the acid-grade fluor- 
spar from Germany, Newfoundland, Spain, and Union of South Africa. 
Imports were equivalent to 14 percent of the total shipments of 
domestic fluorspar in 1936 compared with 13 percent in 1935. 


Fluorspar imported for consumption in the United States, 1935-36, by countries 


Containing more | Containing not 


more than 97 
AR de percent calcium Total 
Short tons! Value |Shorttons| Value |Shorttons| Value 
1935 
A A EE, E oo scs 1 $14 1 $14 
COMIDO ss esos reu RE xe E TUBE MERE 8, 585 | $115, 562 1, 258 3,713 9, 843 119, 275 
A A A A A teur 55 589 55 589 
SPAN Ia a iaa iia 646 10, 522 4, 448 24, 910 5, 094 35, 452 
Union of South Africa... .......... LLL... 1, 347 24,400 Noted loi A 1, 347 23, 739 
10, 578 149, 823 5, 762 29, 226 16, 340 179, 049 
1936 
YAN CG BEE 224 2, 293 1, 371 13, 746 1, 595 16, 039 
Gern ee AE A v ESAE ad 6, 501 102, 117 6, 142 58, 820 12, 043 160, 937 
Newfoundland............................ 1, 870 12, 500 2, 447 18, 097 4,317 31, 197 
SPA EE IER 3, 625 5, 516 27, 740 5, 701 31, 365 
Union of South Africa. ................... 948 19, 424 O 948 19, 424 


—— M | MÓ—— M | — —— | ——— | — ——— M || t€ À— À—— — 


10,028 | 139, 959 15,476 | 119,303 25, 504 259, 262 


'The following table, compiled from data courteously furnished the 
Bureau of Mines by importers, shows the quantities of imported fluor- 
spar delivered to consumers in the United States in 1935 and 1936 
and the selling price at tidewater (duty paid), irrespective of the year 


1 Figures on imports (unless otherwise indicated) compiled by M. B. Price, of the Bureau of Mines, from 
records of the Bureau of Foreign and Domestic Commerce; those on exports supplied by the producers. No 
exports of fluorspar recorded by the Bureau of Foreign and Domestic Commerce. 

2 As defined in sec. 402 of the tariff act of 1930, “The value of imported merchandise * * * is the foreign 
value or the export value, whichever is higher—that is, the market value or the price at which the mer- 
chandise. at the time of exportation to the United States, is offered for sale in the principal markets of the 
country from which exported, including the cost of containers or coverings and all expenses (including any 
export tax) incident to placing the merchandise in condition ready for shipment to the United States.” 
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of importation into the United States; it differs from the preceding 
table, which shows the quantities received in the United States during 
1935 and 1936. "The quantities in this table are based on the actual 
outturn weight ascertained by sworn weighers and represent the weight 
on which duty was paid and entries were liquidated. 


Imported fluorspar delivered to consumers in the United States, 1935—38 


1935 1936 


Selling price at tide- Selling price at tide- 
Industry water, including water, including 
Short duty Short duty 


Manufacturers of glass and enamel purchased a much smaller pro- 
ortion of their fluorspar supply from importers in 1936 than in 1935. 
or example, in 1936 such manufacturers purchased 938 short tons 

from importers and 16,263 from domestic producers, whereas in 1935 
they purchased 2,889 and 14,343 tons, respectively. In 1935 most 
of the acid-grade fluorspar was supplied by importers, but in 1936 the 
greater part came from domestic mines. Specifically, in 1936 do- 
mestic producers supplied 12,627 and importers 8,883 tons, whereas in 
1935 domestic producers supplied 3,333 and importers 7,715 tons. 

Producers of fluorspar reported exports of 240 short tons valued at 
$4,079 in 1936 compared with 313 valued at $4,651 in 1935. In both 
years all the fluorspar exported went to Canada. 


Fluorspar reported by producers as exported from the Unsted States, 1932—36 


Bice Value T Value 
o EE O A aN ee ee 
Year tons Year tons 

Total Average Total | Average 
A wax sw 25 $553 $22. 12 || 1935...............- 313 $4, 651 $14. 86 
OSS EE 71 967 18. 62 || 1930...............- 240 4, 079 17. 00 
AT DERE RARE 522 8, 602 16. 48 


FLUORSPAR IN FOREIGN COUNTRIES 


Canada ?—'The production of fluorspar in Canada was 75 short tons 
valued at $900 in 1936 compared with 225 tons valued at $2,700 in 
1935. The output in both years was from Ontario. 

Imports of fluorspar into Canada were 11,104 tons valued at 
$95,268 in 1936 compared with 11,591 valued at $92,775 in 1935. 

France.—France was an annual exporter of fluorspar to the United 
States from 1924 to 1933, and in 1930 exports reached 23,313 short 
tons. Since 1933, however, chiefly owing to the unfavorable rate of 


3 Dominion Bureau of Statistics, Preliminary Report on the Mineral Production of Canada During the 
Calendar Year 1036; Ottawa, 1937, p. 36. 
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exchange, France has been unable to export fluorspar to this country 
at a profit. The more favorable rate of exchange since September 28, 
1936, prompted resumption of exports of fluorspar to the United States 
and 1,595 short tons were received during the last quarter of 1936. 
Moreover, during the 3 months from January to March 1937 imports 
from France totaled 4,949 short tons, indicating that France may 
become one of the chief importing countries in 1937. 

Presumably the fluorspar being imported from France is from the 
same deposits that formerly furnished supplies, as the exported fluor- 
spar is loaded at the port of San Raphael. The deposits are in the 
eastern end of the Department of Var near the French Riviera sea- 
coast, where three mines—Font Sante, Garot, and Les Adrets, about 
9 to 15 miles north of Frejus—were developed and put in operation 
about August 1925, producing an aggregate of 100 tons a day. The 
output of the mines 1s taken to Frejus by trucks, and that for export 
is shipped to the port of San Raphael by rail. 

Germany.—The United States continues to be the largest export 
outlet for German fluorspar, taking 9,095 metric tons in 1935.‘ 
Czechoslovakia took 5,582 tons, Poland 4,138 tons, Austria 3,576 tons, 
and Sweden 3,126 tons. Germany's total exports were 31,425 tons 
in 1935, 31,756 tons in 1934, and 24,907 tons in 1933. 

Fluorspar production in Germany comes from 26 mines which 
employ a total of 708 persons. The output increased from 70,045 
metric tons in 1934 to 98,414 in 1935. Domestic. consumption has 
advanced sharply the last few years because of increased metallurgical 
and general manufacturing activities in Germany. Probably 60 
percent of the total consumption is for fluxing. 

Union of South Africa.—According to the Department of Mines? 
of the Union of South Africa: 

A flotation plant has recently been erected with a view to producing fluorspar 
of about 200-mesh and of the following specifications: Calcium fluoride, 98 percent 
minimum; silica, 1 percent maximum; and calcium carbonate, 1 percent maximum. 
The lump spar at present being exported is of the same specifications. 

Another producer has erected a small plant and in addition to lump spar can 
supply ground spar containing calcium fluoride not below 90 percent, maximum 
CaCO; 1 percent, silica 4 percent, water under 0.25 percent. The ground spar 
is supplied in the following mesh per linear inch—100-mesh, 85 percent; 150- 
mesh, 80 percent; 200-mesh, 70 percent. 


Newfoundland.—The deposits of fluorspar in the Districts of 
Burin East and Burin West, Newfoundland, &t which mining was 
begun in 1933, yielded about 10,000 short tons of fluorspar in 1936, 
and production of 17,000 tons is contemplated for 1937. Shipments 
in 1936 totaled 9,368 short tons, of which 1,822 tons of acid grade and 
2,358 tons of fluxing grade went to consumers in the United States, 
2,007 tons of special-grade lump (93 to 95 percent CaF;) to Ontario, 
and 3,181 tons of fluxing grade to Nova Scotia. In 1935 production 
was 6,500 short tons and shipments were 4,500 tons, all of which went 
to Ontario and Nova Scotia. 

U. S. S. R. (Russia).—It is reported * that an extensive and high- 
grade deposit of fluorspar near Amderma (an Arctic Ocean port with 
2,000 inhabitants) is being developed. During 1934, 9,000 metric 

! Jesien, W. S., consular clerk, Frankfurt-am-Main, Germany, Oct. 28, 1936. 
$ Department of Mines, Union of South Africa, Pretoria, Industria] Minerals: Quarterly Inf. Circ., 


August 1936, p. 23. 
* Izvestia, Sept. 27, 1935. 


153336—37—— —806 


1 348 MINERALS YEARBOOK, 1937 


of importation into the United States; it differs from the preceding 
table, which shows the quantities received in the United States during 
1935 and 1936. "The quantities in this table are based on the actual 
outturn weight ascertained by sworn weighers and represent the weight 
on which duty was paid and entries were liquidated. 


Imported fluorspar delivered to consumers in the United States, 1985-86 


1935 


Selling price at tide- 
Industry water, including 

Short duty 

tons 

Total | Average 
a A E E ER 5,702 | $102, 635 $18. 00 
ape wcscatewuwE ds sua eu ea c dq L 969 49, 803 25. 29 
KD18]......-2-: 00-9 oe e 920 | 24,447 26.57 
24. 00 


a Á—— HE , 189, 794 


Manufacturers of glass and enamel purchased a much smaller pro- 
ortion of their fluorspar supply from importers in 1936 than in 1935. 
or example, in 1936 such manufacturers purchased 938 short tons 

from importers and 16,263 from domestic producers, whereas in 193) 
they purchased 2,889 and 14,343 tons, respectively. In 1935 most 
of the acid-grade fluorspar was supplied by importers, but in 1936 the 
greater part came from domestic mines. Specifically, in 1936 do- 
mestic producers supplied 12,627 and importers 8,883 tons, whereas m 
1935 domestic producers supplied 3,333 and importers 7,715 tons. 

Producers of fluorspar reported exports of 240 short tons valued * 
$4,079 in 1936 compared with 313 valued at $4,651 in 1935, In be 
years all the fluorspar exported went to Canada. 


Fluorspar reported by producers as exported from the United States, 1° 
nn Á— 
Value 


Bhort LL m RN Bhort 


Year tons Year tons 
Total Average 


D LLLD mr 
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Mira. sees s A | pit being 
fre Fo o l mine itself 
— — M senin a it 500 feet 
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TSIS 12 TIT EXEC ae - e northwest 
same Omer Amt rrer — e SS: is is reported 
y It Dee -S — 
Gre SSES së ~ e: > — — i| hornblendie 
CZ" = à by numerous 
Coast, WIRE it a = - - material lies 
9 to 15 mis CA Wm : 5 nk formation of 
about £uras 197- eem Sees e of the mother 
ouipui Ce We xn - e e «ranite is enclosed 
15 sunm ie er —_ — c ericite (a hydrous 

German — Tas "me en - ottom of the pit are 
outlet iur Lem eoa e E 1 to the assumption 
Caecus — — ‘her than one formed 

e ALL MN em e deposits in Russia and 
and Zemmer. 2 13. ame eee - 
in 1925. TH INA d ey oin ogre 
UTStar " re as delivered to the 
ae € Ae ee T'as lant at Natrona fall into 
TN UR E ër weem e olten magma; products of 
mamet ite fr TE + — illuoride; and products of 
weg lating waters. * * * 
—— methods of purification have 
: ‘et rid of the very fine material 
iscolored the eryolite. Then 
much of the siderite as is free. 
> sh, after which the mineral is 
ver magnets which remove the 
of the pyrite. Following the 
coarser of which passes over two 
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After drying and 


il of silica, ete. 
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m in the United States, 1935-30, by sources 


| 


| 1935 1936 

Long tons Value Long tons | Value 
| | n = 
ee ee TER: RA NERA canes 37 $7, 424 
ye ACTA » 637 $71, 850 972 107, 169 
PEACE 10 1, 936 ire et äer 
PAE AAA 323 15, 246 125 | 19, 220 
EE 1, 029 173, 321 2, 121 | 371, 078 
E eege ege 6, 300 384, 000 9, 351 570, 000 
ra IKE Dd, Cp AGM. (1) 37 10 1, 647 
8, 299 | 646, 390 | 12,616 | 1,076, 5 - 


| 
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tons of fluorspar were mined, and a daily output of 400 tons is con- 
templated for a concentrating plant. Fresh water is difficult to 
obtain, so sea water may have to be used. 

According to the publication, Socialistic Construction of the U. S. 
S. R., production of fluorspar in Russia was 49,100 metric tons in 
1935 and 27,000 in 1934. 


WORLD PRODUCTION 


World production of fluorspar, 1932-36, by countries, 1n metric tons 


[Compiled by M. T. Latus] 


Country 1932 1933 1934 1935 1936 
AIgSSDUunad se de ee ae tastes. a 10 200 311 (2) (3) 
Australia: 
New South Wales- 0000 ccoo 51 203 420 (2) 
IT rn BEEN 1, 240 749 1, 328 185 (2) 
South Australia................... LL llle lllle. 41 201 234 91 Q) 
RN EE 29 66 136 204 68 
Chii eee a es a es reel td Ee 3, 510 4, 800 5, 050 (1) (2) 
Eegen AS A AA 7,577 9, O76 12, 099 A (4) 
France 0o t Sahoo E E 15 15, 050 14, 100 (4) (2) 
Germany 
ANGI EE (2) (2) 7,357 8, 088 (2) 
A O Ee 3 (2) 6, 527 3, 941 (2) 
Bävarið A ue sw A A AS IA a 21,915 26, 364 29, 661 31,277 (3) 
PLUS EE EE 7, 194 10, 653 21, 555 24, 618 (4) 
SAXONY EE 2, 656 3, 672 4, 915 6, 935 (3) 
PUMPING IO e v Dee O (3) (1) 3) 23, 572 (» 
Italy ee 6, 450 7,114 9, 668 9. 500 (n 
MEXICO o loas dais Oni idee tabu eaa Ed 900 900 900 900 (7) 
Newfoundland (shipments).......-...--...----..-..-[---------- 1, 451 2, 535 4, 082 8, 496 
IOP WAY lc. o a eeu od ud ee 571 507 673 (2) (2) 
South-West Africe. nooo NE AS AS A 
A A caedi AR P Du a Lt DUE dE 7,018 3, 564 6, 365 (1) (3) 
d d RESP AUN ENS ETUR EE 1, 000 1, 000 1, 000 ], 000 1. 000 
R (Russia) ee adios ne 11, 200 19, 300 27, 000 49, 100 (2) 
Union of South Africa.. 1,317 445 1. 393 1, 955 3. 101 
United e E 15, 675 28, 50% 34, 765 31, 646 (3 
United States Gobitments) Lc... 22, 907 66, 161 77,823 | 112,255 159, 873 
! Railway shipments. 2 Data not available. ! Estimated annual output. 
CRYOLITE 


Cryolite occurs in commercial quantity and is mined at only one 
place—Ivigtut, Greenland. Most of the purified crvolite is used in 
the metallurgy of aluminum and in making opaque glass, and smaller 
quantities are used in enamels and glazes. Considerable ground 
cryolite is used in insecticides. Although finely divided cryolite 
resulting from the purification process has been so used for many 
years, an efficient method of grinding cryolite to a fineness that would 
permit its use for insecticides was discovered recently. 

Gibbs * has described the mine at Ivigtut, grades of ore produced, 
methods of processing and purification, and various uses of cryolite. 
According to Gibbs: 


* * * The mine at Ivigtut is owned by the Danish State, and the mining 
concession belongs to the A/S Krvolith Mine og Handels Selskabet, Copenhagen. 
This firm divides all the raw material between the Pennsvlvania Salt Manufac- 
turing Co. of Philadelphia, which has the North American rights; and the Oresunds 
Chemiske Fabriker, Kommanditselskake, ved C. F. Jarl, Copenhagen, which 


7 Gibbs, Arthur E. (technical director, Pennsylvania Salt Manufacturing Col, Cryolite as a Cherrics 
Raw Material: Chem. Ind., vol. 38, May 1936, pp. 471-476. 
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controls the manufacture and sale in the rest of the world. * * * In 1865 
the Danish company made a contract with the Pennsylvania Salt Manufacturing 
Co. for two-thirds of all the cryolite produced, and a plant was erected by the Salt 
company at Natrona, near Pittsburgh, for the refinement of thecyrolite. * * 

The Greenland deposit lies on the shore and under a fjord, the open pit being 
separated from the water by & bank some 50 feet wide. "The cryolite mine itself 
consists of slopes operating from the bottom of an open quarry, about 500 feet 
long running northeast to southwest. "The north end is 60 feet wide, and the pit 
widens to 160 feet at the other end with a depth of 150 feet. At the northwest 
side of the pit an arm of cryolite extends out toward the fjord, and this is reported 
as the portion of the deposit now being worked. 

Ivigtut and the surrounding plateau is underlain with granitic and hornblendic 
gneisses, probably of the on era. The gneisses are cut by numerous 
dikes of diabase. The cryolite associated with much pegmatitic material lies 
entirely within a small intrusive mass of porphoritic granite, a pink formation of 
quartz, orthoclase phenocrysts, and biotite, which appears to be of the mother 
rock of the fluoride deposit. 

Along the northwest wall of the quarry some green altered granite is enclosed 
in the cryolite. This mass consists mostly of quartz and sericite (a hydrous 
iron aluminum silicate containing some fluorine). At the bottom of the pit are 
ledges of green sericitized granite. Associated minerals led to the assumption 
that this crvolite deposit was an intrusive igneous mass rather than one formed 
by strictly water deposition, as in the case of several small deposits in Russia and 
in the western part of the United States. 

At the mine in Greenland, a large part of the associated nonfluoride minerals 
are culled out. The impurities found in the cryolite ore as delivered to the 
Pennsylvania Salt Manufacturing Co.’s purification plant at Natrona fall into 
three classes: Fractions which separate out of the molten magma; products of 
partial interaction between the native rock and the fluoride; and products of 
substitution within the mass brought about by circulating waters. * 

Due to the variety of impurities in the ore, several methods of purification T 
been dev eloped. First the crude ore is screened to get rid of the very fine material 
in which the iron has oxidized and permanently discolored the cryolite. Then 
hand picking removes the fluorspar, topaz, and as much of the siderite as is free. 
The next stage is crushing all through 34-inch mesh, after which the mineral ia 
passed on continuous rubber belts under high-power magnets which remove the 
magnetic impurities including siderite and part of the pyrite. Following the 
magnets the ore is separated into two sizes (the coarser of which passes over two 
types of jigs) to remove galena and pyrite in the first and silica, hagemannite, 
thompsenolite, and other minerals in the second. The finer sizes pass over 
Wilfley tables and then over jigs for removal of silica, etc. After drying and 
further magnetic treatment, the two sizes are remixed and ground with porcelain 
balls in a porcelain-lined mill. An air-separator system insures a fineness in the 
finished product of ay least 99 percent through 150-mesh and 90 percent through 
300-mesh. * * 


Imports.— The following table shows imports of cryolite into the 
United States in 1935 and 1936 by countries. As cryolite is mined 
only in Greenland, it is evident that importations credited to countries 
ont than Greenland include artificial cryolite and reexports of natural 
cryolite. 


Cryolite imported for consumption in the United States, 1935-36, by sources 


1935 1936 
Source NE EE es ee 
Long tons Value Long tons Value 
AMI ia TRU O E, AA 37 $7, 424 
O A A PEE 637 $71,850 972 107, 169 
DON EE A 10 1 VSG AA A 
e eet e Eet 323 15, 246 125 18, 220 
A 1 ule mo x P CO PedbH hdc e UI E EE et 1, 029 173, 321 2, 121 371,078 
Greonlañd ucraniana coo 6, 300 384, 000 9, 351 $70, 000 
AAA es oup. (1) 3 10 1, 647 


! Less than 1 ton. 
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The feldspar industry broke all previous production records in 
1936. The output of crude spar in the United States rose to 244,726 
long tons, an increase of 29 percent over the previous year and 16 
percent more than the record established in 1928. "The value of 
the crude feldspar produced in 1936 was $1,303,090, or 30 percent 
more than in the preceding year. 


THOUSANDS OF LONG TONS 
THOUSANDS OF DOLLARS 


O 0 
1910 1913 1920 1925 1930 1935 1940 
FIGURE 109.— Trends in production and value of crude feldspar in the United States, 1910-36. 


The glass industry was chiefly responsible for this large expansion. 
The production of glass containers and illuminating glassware in- 
creased 20 percent over 1935. The relatively larger amount of 
feldspar used in the manufacture of glass has contributed in large 
degree to the recovery of the industry. A few years ago the glass 
industry took less than a third of the total feldspar consumed, but 
it now takes well over half of the total. Other consuming industries 
likewise improved in 1936. "The potters bought more feldspar and, 
due to the sharp increase in residential building, the demand for 
enamel and sanitary ware increased greatly. 
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The average value per long ton of domestic crude spar in 1936 was 
$5.32, only slightly higher than the value in 1935, when the average 
was $5.30 per ton. 

The increase in production of crude spar in 1936 was shared by all 
the producing States except Maine and Pennsylvania. New Hamp- 
shire had the largest percentage gain (71 percent), followed by Cah- 
fornia (56 percent), South Dakota (45 percent), and Virginia (38 
percent). North Carolina, the largest producing State, registered 
the largest absolute gain in output, 19,984 tons, although this was 
only 24 percent more than in 1935. In Maine production declined 
4 percent. 

South Dakota attained second place among producing States in 
1936. New Hampshire ranked third, exceeding Colorado by a small 
margin. 

Sales of ground feldspar by merchant mills in 1936 amounted to 
236,890 short tons valued at $3,154,853, more than 18 percent greater 
tonnage and value than in 1935. This is & new record and is all the 
more remarkable in view of changing markets, more exacting standards 
of production and use, and increasing competition from other mineral 
raw materials. 

The total sales of ground spar include 14,764 short tons prepared 
from crude spar imported from Canada. Included, also, in the 
total is a substantial tonnage of so-called “Carolina stone”, a domestic 
synthetic product used much the same as natural Cornwall stone, a 
kaolinized feldspar. This material is covered by United States 
Patent 2020407. 


Salient statistics of the feldspar industry in the United States, 1935-36 


Percent 
1935 1936 of change 
in 1936 
Crude feldspar: 
Domestic sales: 
LODE EDU ee ee cases 189, 550 244, 726 +29. 1 
VAT o as Danos $1, 005, 021 $1, 303, 090 429.7 
Average per long Lon... $5. 30 $5. 32 +.4 
Imports: 
Bone tons cscs oo ou encore mae Edda aa Edd 8, 937 10, 786 +27 
Malle. enl o lap A Uus casn tue bea LN ND ee ie $56, 175 $68, 198 +21. 4 
Average per long ton......_...._._-.------------------ $6. 29 $6. 32 +.5 
Ground feldspar sold by merchant mills: 
Domestic: 
Short tons. ac oe A ea ru dg AL AS qr 189, 280 222, 126 +17.3 
Mültig eer caeco ce career REOS EE $2, 460, 073 $2, 884, 493 +17.3 
Average per short ton........___--...----------------- $13. 00 $12. 99 —.1 
Canadian: 
Short CONUS 2s. secs tenes te ee oLE Uem cetaceans 10, 806 14, 764 4-34. 6 
EE $199, 067 $270, 360 4-34 8 
Average per short ton.....-.-..--._-.-..-------------- $18. 42 $18. 31 —.6 
Total: 
Short LODS. see A RU CM SL 200, 095 236, 890 +18. 4 
e TEE $2, 659, 140 $3, 154, 853 +18 6 


Markets.—As feldspar is used extensively in the manufacture of 
enamel and sanitary ware, the industry shared in the increased activity 
in building construction in 1936. The output of bathroom accessories 
rose to 7,192,807 pieces in 1936, a gain of 143 percent over the 2,964,820 
pieces reported produced in 1935. The value of shipments of por- 
celain-enameled flatware was 27 percent higher than in 1935, and sales 
of electric refrigerators for household use increased 30 percent. 
Sales of electrical porcelain likewise increased sharply, shipments of 
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special and standard porcelain advancing 36 and 29 percent, 
respectivel 

In the E industry, now by far the largest single market, ground 
feldspar is valued chiefly for its alumina content, although the potash 
and soda likewise are useful additions to the batch. Glass-container 
shipments in 1936 increased 21 percent compared with 1935, and out- 
put of illuminating glassware rose 20 percent, approximately the same 
increase as for total sales of ground spar by merchant mills. No data 
are available on production of opaque structural glass, tile, or pottery— 
also important outlets for feldspar. 

In 1936, sales of ground feldspar were distributed by industries as 
follows: Glass, 51.4 percent; pottery, 32.3 percent; enamel and sanitary 
ware, 10.0 percent; brick and tile, 2.6 percent; electrical insulators and 
other porcelain, 2.1 percent; other ceramic uses, 0.8 percent; scouring 
soaps and abrasives, 0.6 percent, other uses (chiefly for abrasive wheel 
binder), 0.2 percent. The distribution in 1935 was almost the same, 
but only a few years ago the glass industry accounted for only 30 
percent, general ceramic uses took 15 percent, electrical porcelain 
13 percent, tile 11 percent, sunitary ware 9 percent, enamel 9 percent, 
soaps and abrasives 7 percent, and miscellaneous uses 6 percent. 


Ground feldspar sold by merchant mills in the United States, 1934-36, by uses, in 


short tons 
Use 1934 ! 1935 1936 Use 1934 ! 1935 1936 

RO DC IH 56, 726 ,103, 499 | 121,677 ¡| Other ceramic uses..... 87 | 1,511 1, 839 
Pottery.. EE 23, 689 | 66, 451 76,527 || Scouring soups and 
Enamel and 'sanitary abrasives. ........... 1,015 350 1, 328 

ware. 9, 643 | 21,014 23, 746 || Binder for abrasives. 1, 027 241 584 
Insulators and other Other uses. deen 211 3 10 

porcelain goods. ..... 5, 346 4, 058 5, 105 


Brick and tile. ........ 2,447 | 2,965 6, 074 ! 105, 191 |200, 095 | 236, 890 


1 Data for 1934 cover 73 percent of the total ground spar sold by merchant mills in the United States; data 
sA uses not available for the other 27 percent in that year. Distribution shown for 1935 and 1936 is for total 
sales. 


Capacity.—Mauintenance of a productive capacity considerably in 
excess of current demand has been characteristic of the feldspar- 
grinding industry for many years. To determine the present capacity 
of the industry, the Bureau requested the producers of ground spar 
to report the tonnage of ground feldspar that could have been pro- 
duced during 1936, working the usual number of hours a day, assuming 
a continuous demand, and allowing for unavoidable shut-downs for 
repairs or other unforeseen delays. Mills producing 208,327 short 
tons, about 88 percent of the total ground spar in 1936, reported an 
aggregate capacity of 467,850 tons, which would indicate an approxi- 
mate total capacity of grinding equipment in the industry of 531,000 
short tons. This figure is computed from data of active mills only, 
processing both domestic and Canadian spar. 

Prices.— According to Engineering and Mining Journal Metal and 
Mineral Markets, prices on all grades of feldspar quoted remained at 
the same levels throughout 1936. Prices on North Carolina grades 
were: Potash and soda spar, 200-mesh, f. o. b. North Carolina, $17 
and $19 per ton respectively; granular glass spar, 20-mesh, f. o. b. 
mine, $12.50 per ton; and semigranular spar, $11.75. Maine white 
potash spar, 200-mesh, and Virginia No. 1, 200-mesh, were quoted at 
$17 per ton. Quotations on Virginia spar No. 1, 230-mesh, were 
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unchanged at $18 per ton. Quoted prices of other Virginia spars 
follow: No. 17, glassmakers’ $11.75 per ton; No. 18, $12.50, and enam- 
elers’ spar, $14 to $16, f. o. b. Virginia. 

The average realization on all sales of ground feldspar by merchant- 
mill operators rose from $13.29 in 1935 to $13.32 in 1936. 

Nepheline syenite—During 1936, a new competitor arose in the form 
of nepheline syenite. Trial shipments of this material have been 
imported from Canada, and some of the earlier shipments, particu- 
larly those from Bancroft, occasionally ran rather high in iron. Now, 
however, production comes from Blue Mountain, Methuen Township, 
where a large, uniform deposit is being prepared for large-scale pro- 
duction. The material is crushed and cleaned magnetically at Lake- 
field, Ontario, the shipping point. Plans have been drawn for the 
erection of a crushing and screening plant in northern New York 
State. At present a duty of 30 percent ad valorem, or approximately 
$3 a ton, is levied on imports of the prepared material, which is ground 
to pass 28-mesh (13 percent through 200-mesh) for use in the glass 
industry. The material as mined carries about 1 percent iron oxides; 
but these are present mainly as magnetite, and after treatment in 
EAE separators the Kee analysis is as follows: SiOz, 59.30; 
Al,O3, 24.70; Fe;O;, 0.05; T1O,, 0.01; CaO, 0.27; MgO, 0.02; Na,O, 
9.91; K,O, 5.10; and loss, 0.44. 

Ordinary feldspar seldom contains over 18 percent alumina, and 
even South Dakota spar rarely exceeds about 20 percent. Nepheline 
one however, carries 24 pens alumina and also contains a 
slightly higher total amount of alkalies. It is sold in Canada at $10 
a ton and is offered at $18.38, delivered at glass works in western 
Pennsylvania and Ohio. 

As a result of extensive tests on syenite in semivitreous ware, 
Koenig states! that direct substitution of syenite for feldspar pro- 
duced increased vitrification. Warpage was definitely less and 
firing shrinkage slightly less for syenite bodies, while modulus of 
rupture and modulus of elasticity were about the same. The vitri- 
fication range of the syenite bodies compared favorably with that of 
a feldspar body. Syenite bodies had a high coefficient of expansion. 
A Led of standard formula containing syenite gave promising 
results. 

Other competitive products—Another substitute for feldspar may 
be available soon in the form of a byproduct of certain chemical- 
manufacturing operations. mn samples indicate the pos- 
sibility of maintaining a product with the composition of a synthetic 
sodium-aluminum silicate with over 33 percent alumina. Reports 
from Barre, Vt. state that porcelain has been produced experi- 
mentally from pulverized or waste granite and china clay. Froth 
flotation has been suggested for removal of undesirable mica and 
iron. 

Another mineral definitely competitive with feldspar in certain of 
its uses is spodumene, a lithium aluminosilicate abundant in South 
Dakota, North Carolina, and Maine. The United States Bureau of 
Mines recently investigated the possibilities of its use in the ceramic 
and other industries. Two lines of approach have given satisfactory 

! Koenig, C. J., Use of Syenite in Semivitreous Ware. I. (a) Physical Properties of Bisques, and (b) A 
Glaze Containing Syenite: Jour. Am. Ceram. 800., 19, 1934 pp. 295-8; Chem. Abs., vol. 30, no. 22, Nov. 20, 


1936 E 8547. 
3 Pit and Quarry, vol. 28, no. 5, November 1936, p. 29. 
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results—flotation concentration ? and disintegration by heat. Hith- 
erto, the expansive properties of spodumene at working temperatures 
have prevented its use, especially in pottery. Under the latter proc- 
ess, beta-spodumene, the easily disintegrated chalky white mass 
formed by the heating to which the matrix mineral is subjected, has 
already been expanded. Its uses, aside from pottery manufacture, 
include production of lithium salts, storage batteries, and special 
types of extremely tough glass.‘ 

Some displacement of feldspar may accompany the larger use of 
pyrophyllite and magnesium talc, particularly in the manufacture 
of wall tile. The substantial increase in production of wall tile, 
however, more than offset any such quantitative displacement in 
1936. The Vitrefrax Corporation, Los Angeles, Calif., is mining 
trachites near Mojave, Calif., to completely replace feldspar and 
partly replace china clay and flint in porcelain bodies. An approxi- 
mate analysis of this material shows that it contains about 45 percent 
flint, 43 percent feldspar, and 12 percent china-clay equivalents; it 
is said to produce a superior product. 


DEVELOPMENTS IN THE INDUSTRY 


The National Feldspar Association, an organization comprising 
most of the feldspar producers in the industry, with offices at 19 West 
Forty-fourth Street, New York, N. Y., has been issuing a monthly sta- 
tistical service covering shipments of ground feldspar and deliveries to 
mills of crudespar based on periodic reports from members. The feldspar 
industry is making rapid strides in technologic research and has 
greatly improved the uniformity of its product and extended the 
variety of its grades, each of which is available in a number of differ- 
ent grindings. A summary of the cooperative research conducted 
under the auspices of the association is soon to be released. 

The Feldspar Miners Association, representing producers of between 
75 and 80 percent of the feldspar output of North Carolina and 
Virginia, has been organized at Spruce Pine, N. C. One of the main 
objectives of the Association is to maintain uniform wages and hours 
in E UU with agreements in effect since the abolition of the 
N. R.A.’ 

The United States Bureau of Mines and the Ceramic Research 
Division of the Tennessee Valley Authority, in cooperation with 
producers in the Spruce Pine district, North Carolina, have been 
investigating the possible use of lower-grade spars in the preparation 
of a high-grade finished product. Tests of new methods of processing 
indicate the possibility of reducing quarrying and refining costs. 

Company derelopments.—During 1936 the Consolidated Feldspar 
Corporation completed extensive improvements to its plant at Erwin, 
Tenn., involving crushing, screening, and dust-collecting equipment 
and new magnetic separators for reducing the iron content of high- 
grade spar. The Consolidated Feldspar Corporation also has under 
construction a new mill for processing feldspar at Canon City, Colo., at 
an expected cost of about $100,000. This firm is reported to be 

3 Ralston, Oliver C., The Nonmetallics: Eng. and Min. Jour., Fes 1937, p. 94. 
4 Fraas, Foster, and Ralston, Oliver C., Beneficiation of Spodumene by Decrepitation: Rept. of Investiga- 
tion 3336, Bureau of Mines, 1937, 13 pp 


$ Rock Products, vol. 39, no. 12, December 1936, p. 56, 
* Rock Products, vol. 39, no. 7, July 1930, p. 33. 
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considering the erection of a crushing and treating plant for feldspar 
in Baltimore, Md., also at an estimated cost of about $100,000.’ 

The North Carolina Feldspar Corporation has been operating a new 
grinding mill at Erwin, Tenn., since the latter part of 1935, the 
major equipment including a Hardinge conical mill, a 14-foot Gayco 
separator, and a Jeffrey-Taylor vibrating screen. The North State 
Feldspar Corporation, with plant at Micaville, N. C., discontinued 
business early in 1936. 

The F. E. Schundler Feldspar Co., affiliated with the F. E. 
Schundler Co., which for some years has been grinding spar at Joliet. 
Ill., erected a new grinding plant at Custer, S. Dak., which operated 
during the last 2 months of 1936. In addition to the new mill being 
erected by the Consolidated Feldspar Corporation in Colorado, the 
Colorado Feldspar Co. has installed machinery and is planning to start 
grinding spar at its new $100,000 plant at Canon City early in 1937. 
Crude spar is to be obtained from Fremont County.’ The Western 
Feldspar Milling Co., Denver, Colo., has built an addition to house 
equipment for its glass-spar operations. New equipment also is to be 
installed for treating pottery spar.!? 

In the East, there have been several new developments. The 
Seaboard Minerals Corporation, 52 William Street, New York, N. Y., 
began operating its plant at Cold River, N. H.,in 1935. The Ceramic 
Feldspar Co., Bath, Maine, took over the plant formerly known as 
the Cummings Feldspar Co., and started grinding operations early in 
1936. The Trenton Flint & Spar Co., Trenton, N. J., with grinding 
plant at Cathance, Maine, is reported to be out of business. The White 
Hill Mineral Co., Gouverneur, N. Y., has reopened the mines and 
processing plant formerly operated by the Green Hill Mining Co. of ' 
Gouverneur. The grinding mill is reported to have a daily capacity 
of about 75 tons." 


REVIEW OF INDUSTRY BY STATES 


The term “crude feldspar” is applied to lump spar shipped from the 
mine or quarry, contrasted with ground spar, the finished product of 
crushing and pulverizing equipment. Statistics of production are 
presented separately for crude and ground spar; in accordance with 
the usual practice in the industry, the crude js reported in long tons 
of 2,240 pounds and the ground in short tons of 2,000 pounds. 

Normally, the tonnage of ground spar produced from domestic 
crude is about 87 percent of the crude-spar output, the remaining 
13 percent representing spar sold for purposes that do not require fine 
grinding and that lost or discarded during the grinding process. In 
spite of an 18 percent increase in output of ground spar in 1936, sales 
of domestic ground feldspar did not advance as sharply as crude, 
indicating substantial accumulation of crude stocks. 

Crude feldspar.—Production of crude feldspar in the United States 
in 1936 totaled 244,726 long tons valued at $1,303,090, an increase of 
29 percent in tonnage and 30 percent in value over 1935. The tonnage 
exceeded the output of 1928, the previous peak year, by 16 percent. 
The average realization for crude spar at the mine increased slightly, 

? Pit and Quarry, vol. 28, no. 11, May 1938, p. 46. 
* Pit and Quarry, vol. 29, no. 2, Aug. 1936, p. 38. 
* Pit and Quarry, vol. 28, no. 8, February 1937, p. 46. 


10 Rock Products, vol. 40, no. 1, January 1937, p. 74. 
11 Pit and Quarry, vol. 28, no. 10, April 1936, p. 32. 
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from $5.30 a ton in 1935 to $5.32 in 1936. Although in 1936 the spread 
between high and low values per ton was somewhat less than in other 
years, sales realizations per long ton ranged from $2.46 to $10 for 
individual producers. In New England the average value ranged 
from $4 to $8.68; for New York, Pennsylvania, and Virginia, from 
$3.38 to $7.28; for North Carolina, from $4 to $8.19; and for the 
Western States, from $2.46 to $10. 

Average values for the larger producing States are much more 
illuminating and indicate clearly the difference between sales realiza- 
tions in the Western States and in the New England and Southern 
Appalachian regions. Thus, the average values per long ton of crude 
spar produced in Colorado and South Dakota in 1936 were $3.95 and 
$3.23, respectively, while those for New Hampshire and Maine were 
$5.95 and $5.57. In the Southern Appalachian district average reali- 
zation per ton was $5.77 in North Carolina and $5.61 in Virginia. 


Crude feldspar sold or used by producers in the United States, 1982-36 


T Value | " Value 
ng r ong [==> === 
Year tons Year tons 

Total Average Total Average 
1932 TEE 104, 715 | $539,641 $5.15 HA eee A 189, 550 '$1,005,021 $5. 30 
IA) 150, 633 145, N26 5.17 LKE taz be 244, 720 | 1,303,090 5. 32 
A acus cte nex 154, 188 853, 136 5. 53 


Twelve States produced crude feldspar in 1936—the same States 
that produced spar in 1935, except Nevada. North Carolina, the 
largest producer of crude spar, increased production from 82,499 long 
tons in 1935 to 102,393 tons in 1936, or nearly 20,000 tons (24 percent) 
more than in the previous year. South Dakota rose to second place 
with 32,144 tons, and New Hampshire's output totaled 26,494 tons, 
71 percent more than in 1935. Colorado dropped into fourth place, 
with a crude production of 25,806 long tons. The output of spar in 
Virginia advanced to 20,459 tons in 1936. Maine reported production 
of 16,392 tons, a small decrease from 1935. The other producing States 
in 1936, in order of importance, were New York, California, Connect- 
icut, Arizona, Maryland, and Pennsylvania. 


Crude feldspar sold or used by producers in the United States, 1934-36, by States 


(Value is at mine or nearest shipping point] 


1934 1935 1936 
State 


Long tons Value Long tons Value Long tons Value 


Colorado. .._....._.......--..- 
Connecticut ......... LL... 
EC TEE 


Nevada....... AA PODEMOS 
New Hampshire........ ud 
New York ... ............... 
North Carolina............... 
Pennsylvania.......... LLL... 
South Dakota. ....... eee l 
Virgini A 
Undistributed................ 


! Included under ‘‘Undistributed’’. 
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Ground feldspar.—Feldspar consumed for virtually all industrial 
purposes is finely ground before use. Even spar used for facing 
cement blocks and covering prepared roofing is crushed and roughly 
sized by screening. A canvass of all consumers of feldspar to deter- 
mine quantities used by them has not been practicable. However, 
all known merchant mills or grinders—that is, those that mine, quarry, 
or purchase crude spar and grind it for sale to other establishments— 
have been canvassed in recent years. 

Sales of ground feldspar by merchant mills in 1936 advanced to 
236,890 short tons valued at $3,154,853, the highest tonnage sold in 
any year. Production was 18 percent greater than in 1935, and the 
value of the output increased 19 percent. Thirty mills operated in 
1936; these were owned by 23 producing companies in 14 States. 
Spar of domestic origin was ground by 26 mills and spar imported 
from Canada was ground by 4 mills. Domestic spar accounted for 
94 percent of the total quantity processed compared with about 95 
percent in both 1935 and 1934. 


Ground feldspar sold by merchant mills ! in the United States, 1982-36 


Domestic Canadian Total 
Nüm SSS —— EE 
Year Men Value Value 
mills oo. | “Short Value 
tons 
Total Average Total | Average 
1932........ $1, 174, 833 A ; $65, 659 $18. 98 107, 749 | $1,240,492 
1933 OO e 125, GAN 19. 07 133, 005 | 1, 617, 52 


136, 972 18.02 | 144,178 | 1, 868, 500 
199, 067 18.42 | 200,095 | 2, 659, 140 
270, 360 18.31 | 236,890 | 3, 154.553 


S 
EEEN) 


! Does not include potters or others who grind for consumption in their own plants. 


The average value of the ground feldspar produced from domestic 
crude in 1936 was $12.99 per short ton, slightly less than for 1935. 
The average value for the various States ranged from $7.37 to $20.54 
per ton. The realization figures for Colorado and South Dakota in 
1936 were $7.37 and $9.66 per ton, respectively, considerably under 
the average values for certain of the larger eastern feldspar-grinding 
States. Average sales realizations in the Eastern States were as 
follows: Maine, $14.65 per ton; New Jersey, $19.88; and North 
Carolina-Tennessee, $13.53. Ground spar produced from Canadian 
crude in 1936 averaged $18.31 per ton, slightly less than in 1935. 

North Carolina remained the largest producer of ground spar, 
followed by Tennessee, Colorado, and South Dakota. These four 
States in 1936 produced 59 percent of the total spar ground (North 
Carolina-Tennessee, 36 percent; Colorado, 12 percent; and South 
Dakota, 11 percent). The other larger producing States, in order of 
importance, were New York, Maine, New Hampshire, New Jersey, 
and Virginia; Illinois, California, Ohio, Arizona, and Minnesota 
produced smaller amounts. 

Production of ground spar in 1936 increased in all States except 
Minnesota, in which the output declined slightly; and Virginia, where 
output was virtually the same as in 1935. Production in North 
Carolina-Tennessee, South Dakota, Colorado, Maine, New Hamp- 
shire, New Jersey, and New York increased substantially compared 
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with 1935. "The tonnage reported by most of the States that nor- 
mally produce smaller amounts also showed large proportional 
increases. 


Ground feldspar sold by merchant mills! tn the United States, 1935-86, by States 


1935 1936 
State Nuta: Domestic Canadian Kani Domestio Canadian 

per of er Ge 0S 

active active 

mills SE Value e Value | mils ODE Value e Value 
Arizona........... 1 A O A WEEN 1 (2) (D. latin s EE 
California. ........ 1 2,694 | $37,552 |........]......... 3 4, 189 | 368, 461 |........|......-- 
Colorado.......... 1 | 22,320 | 166,071 |........]..-.--..- 1 | 28,034 | 206, 550 |........|..--...- 
Ilinois...........- 2 1) E Gëf, A EG 2 3 CP MR GC mM 
Mnanine............ 4 | 14,154 | 212, 486 |........]....-.-.- 3 | 17,2903 | 258, 208 EE a 
Minnesota. ....... D A AA (1) | wb ER RON D (2) 
New Hampshire. . 2 2 OY... DE ME 2 1 LE Ef, O ECH 
New Jersey....... 3 | 13,091 | 260, 297 |........1......... 3 | 14, 430 | 286,940 |........]....... 
New York........ 4 » (?) 8, 556 |$164, 734 4 (2 (3) Géi 
SE ee í 1) (2) (3) (2) : (2) (2) (2) Q 

or arolina... | 

eed anna : \78, 012 |1,043,979 |........|..-..---- { 3 (a, 240 [1,153,466 Leen 
South Dakota... .- 1 a (Qs AA AAA 2 | 26, 486 TE A A 
Virginia........... 1 a EN A AO 1 (3) Co MM AE Lee 
Undistributed.....|....... 59, 018 | 739, 688 2, 250 34,333 |....... 46, 454 | 659,930 | 14, 704 |$270, 360 


———9 |——— J|———— —Ó———M | 


29 |189, 289 |2,460,073 | 10, 806 199, 067 | 30 ¡222, 126 ¡2,894,493 | 14, 764 | 270, 360 


1 Does not include potters or others who grind for consumption in their own plants. 
2 Included under '' Undistributed.”’ 


IMPORTS ” 


Imports of crude feldspar, which amounted to 8,937 long tons 
valued at $56,175 in 1935, rose to 10,786 long tons valued at $68,198 
in 1936. This imported spar was largely Canadian in origin, United 
Kingdom supplying only 154 tons valued at $1,039. Ground spar 
imported from Canada totaled 33 tons valued at $301, and 99 tons 
valued at $975 were imported from the United Kingdom. 

Imports of unmanufactured Cornwall stone in 1936 more than 
doubled 1935 receipts, totaling 2,061 long tons valued at $18,402, 
compared with 817 tons valued at $7,449 in 1935. Imports of ground 
Cornwall stone rose to 357 tons valued at $4,730 in 1936, compared 
with 242 tons valued at $3,180 in 1935. All imports of both crude 
and ground material in 1936 originated in the United Kingdom. 
More complete data on imports of Cornwall stone appear in Minerals 
Yearbook, 1934, page 1003. 


Feldspar imported for consumption in the United States, 1981-86 


Crushed or Crushed or 
Crude ground Crude ground 
Year Year 

Long Short Long Short 

tóns Value tons Value tons Value tom Value 
1931 ee 10, 719; $05, 096 70| $1,500 || 1934............. 9, 744| $67,258|........|........ 
1032. loo cie 1, 872| 14,346 28 218 A 222 8, 937 96, 175 1 $106 
1933... AN 3, 239| 21,877 30 242 || 1936............- 10,756, 68, 198 132} 1,276 


1 Figures on imports compiled by M. B. Price, of the Bureau of Mines, from records of the Bureau of 
Foreign and Domestic Commerce. 
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WORLD PRODUCTION 


Feldspar is produced chiefly in the United States, Sweden, Norway 
China, Canada, and probably Czechoslovakia, although no official 
data on the Czechoslovak output are available. The greater part ol 
the Canadian output of crude spar is shipped to the United States for 
grinding. 

Available figures on world production of feldspar follow: 


World production of feldspar, 1932-86, by couniries, in metric tons 


[Compiled by M. T. Latus] 


Country ! 1932 1933 1934 1935 1936 
Argentina (shipments). lll... 369 376 431 (3) Q) 
Australia: 
New South Wales !3.............................- 590 2, 037 891 166 OI 
South Australien... 65 112 212 315 (3) 
Western Australia (exports) ..................... 367 460 1, 845 2, 703 (n 
Canada (shipments) ................-.----.--.----.--- 6, 393 9, 669 16, 603 16, 095 16, 234 
ED 26, 858 27, 189 27,7 (3) Q 
A O II A EEA 179 ¿AA 12 (3) 
Finland (exorto) nov THEME oe 1, 529 2, 706 3, 329 2,071 (1) 
Germany (Davariai. l.l ll ll... 3, 550 4, 490 6, 808 5, 954 OI 
mos. British- EE 481 688 635 713 (1) 
as Lud e 5, 217 4, 861 7, 637 7, 616 (7) 
Notes (OX POLS) eelere dines E Reha e 13, 015 17, 986 22, 139 24, 29, RS 
Ee ET EE 681 1, 309 1, 026 (2) (2) 
SW OGG EA A 23, 603 32. 567 34, 468 48, 637 | (3) 
United States (shipments).................4-.-.....- 106, 396 153,051 | 156,663 | 192, 59. 248, 654 


! In addition to countries listed, feldspar is produced in Czechoslovakia. Official figures of output sre 
not available, but it is estimated that the annual productíon is approximately 30,000 metric tons. (Stat. 
Comm. Czechoslovak Ceram. Soc.) 

! Data not available. 

? Includes some china stone. 


ASBESTOS 


By Ouiver BowLes and M. A. CORNTHWAITE 


SUMMARY OUTLINE 
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Summa s oet E dens e 1363 | World production. ._...........-..-....------- 1367 
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The United States, with several hundred factories manufacturing 
asbestos products, leads all countries in output of these important 
commodities. In 1936, as in previous years, domestic deposits fur- 
nished only a small percentage of the requirements of raw asbestos. 
Small quantities of high-grade chrysotile of spinning quality are ob- 
tained in Arizona, and an increasing tonnage of short-fiber chrysotile 
is produced in Vermont. Small quantities of nonspinning anthopyhl- 
lite (amphibole asbestos) are pro uced in Maryland, North Carolina, 
and Montana. As indicated in the table of salient statistics that 
follows, domestic sources furnished only 4.4 percent of the consump- 
tion in 1936. Foreign supplies were obtained chiefly from Canada, 
U. S. S. R. (Russia), and British Africa. 

The varieties, properties, history, production, occurrences through- 
out the world, uses, mining and milling methods, classification, and 
marketing of asbestos and the manufacture of asbestos products are 
covered in some detail in Bureau of Mines Bulletin 403, entitled 
** Asbestos”, published in 1937. 

Domestic production amounted to 10,845 short tons in 1936 com- 
pared with 9,415 tons in 1935, an increase of 15.2 percent. Asbestos 
sold or used by producers in 1936 (11,012 tons valued at $309,994) in- 
creased 23.5 percent in quantity and 5.8 percent in value over 1935. 
Compared with 1935 the apparent consumption of asbestos in the 
United States in 1936 increased 43.6 percent in quantity and 41.2 
percent in value. The value of exports of asbestos products increased 
9.6 percent. ' 
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Salient statistics of the asbestos industry in the United States, 1935-86 


1935 1936 


8hort tons Value Short tons Value 


Y i o  —À——Á" d 


Domestic asbestos: 
Produced: 


Chrvsotllé EE (1) (1) 10, 441 (2) 

RTE audi (1) (1) 404 (2) 

A ce eae A a 9, 415 (2) 10, 845 (2) 

Sold or used by producers: i 

KE Eelere Q) (1) 10, 667 $293, 134 
Amphibole- nec eae ee eet os (1) (1) 345 11, 860 
A IS 8, 920 $292, 927 11,012 309, 294 
Imports (unmanufactured)..................... L2... 166, 585 5, 125, 413 243, 602 7, 521, 937 
Exports (unmanufactured)......................... 850 87, 806 3, 744 310, 197 
Apparent consumption............................. 174, 655 b, 330, 444 250, 870 7, 524, 734 
Exports of asbestos products. ........--....-.-....- (3) 2, 261, 929 (2) 2, 479, 273 


1 Bureau of Mines not at liberty to publishlfigures'separately for chrysotile and amphibole. 
3 Figures not available. 


Consumption trends.—The following table of apparent consumption 
of raw asbestos, value of products manufactured, and value of prod- 
ucts exported shows major trends in recent years. Apparent con- 
sumption is determined by adding imports (unmanufactured) to 
domestic asbestos sold or used by producers and subtracting exports 
(unmanufactured). No data are available to make adjustments for 
variation in consumers' stocks. 


Raw asbestos consumed in the United States and asbestos products manufactured in 
and exported from the United States, 1932-36 


Asbestos products Asbestos products 
Raw as- Raw as- 
e bestos— bestos-— UE EE 
ear apparent apparent 
consump- poet ie Exported ? consump- sena Exported ! 
tion (value) (value) tion (value) (value) 
Short tons Short tons 
1932.......... 98, 606 (1) $1, 608, 880 174,655 |$58, 815, 424 | $2, 261,929 
4 A 122, 909 1$43, 716, 852 1, 743, 140 : 250, 870 (1) 2, 479, 273 
1934.......... 123, 752 (!) 2, 142, 514 


! Figures of Bureau of the Census (collected biennially for odd years) include value of certain gaskets 
packing, and similar products In which little asbestos was employed. 
2 Compiled from the records of the Bureau of Foreign and Domestic Commerce. 


The volume of asbestos consumption depends primarily on two 
reat industries, automobile manufacture and the building trades. 
Lares quantities of asbestos are used for making brake bands and 
clutch facings for automobiles, and in the building industries asbestos 
is employed for heat insulation or as a constituent of asbestos-cement 
products, such as roofing and wallboard. Figure 110 illustrates trends 
in automobile and building industries and in consumption of asbestos 
during recent vears. 
Market conditions.—The demand for asbestos improved steadily 
throughout the year. It was stimulated by a moderate increase in 
building activity and by & decided upturn in automobile production. 
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FIGURE 110.—Asbestos consumption compared with automobile production and building construction, 
1927-36. Unlike units are reduced to percentages of the 1923-25 average. Statistics of asbestos are from 
the Bureau of Mines automobiles from the Bureau of the Census, and building contracts from the Federal 
Reserve Board. 


Prices.—According to quotations in Metal and Mineral Markets the 
prices of some grades of Canadian fiber were advanced in March 1936, 
after which prices per ton were constant throughout the year as 
follows: Crude No. 1, $550; Crude No. 2, $200-225; spinning fibers, 
$90-150; magnesia and compressed sheet fibers, $100-110; shingle 
stock, $45-75; paper stock, $32.50-37.50; cement stock, $19—23; and 
floats, $16-18.50. 

Rhodesian Crude No. 1 was quoted at $210 and Crude No. 2 at 
$185 & ton throughout the year. . 

From March to December 1936, Russian Crude AA was quoted 
at $475, No. 1 at $225, No. 2 at $190, and shingle stock at $55. 

Vermont prices were constant throughout the year: Shingle stock, 
$47.50; paper stock, $35; cement stock, $23; and shorts, $11-12. 

Canadian prices are f. o. b. Quebec mines, tax and bags included; 
Rhodesian and Russian, c. i. f. New York; and Vermont prices f. o. b. 
mines, Vermont. 

REVIEW BY STATES 


Arizona.—A small tonnage of Arizona chrysotile asbestos was sold 
in 1936 by the Arizona Asbestos Corporation, Los Angeles, Calif.; 
T he Bear Canyon Asbestos Co., Globe, Ariz.; and the Johns-Manville 
Products Corporation, New York, N. Y. 

California.—A deposit of chrysotile, some of which will grade as 
No. 1 Crude, is reported near Chicago Park, Nevada County. No 
development work has been done. 

Maryland.—The Powhatan Mining Corporation continued produc- 
tion of anthophyllite near Pylesville, Harford County, and prepared 
it for use in chemical filters. 

Montana.—The Karstolite Co. mined anthophyllite near Gallatin 
Gateway, Gallatin County, and sold it prepared for wall and ceiling 
insulation. 
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North Carolina.—The National Asbestos Co. produced a small 
tonnage of anthophyllite at Minneapolis, Avery County. It was 
poe and sold for use in home insulation similar to that of mineral 
woo]. 

Oregon. —Samples of chrysotile asbestos of good quality, said to have 
been obtained in Malheur County, were submitted to the Bureau of 
es No information is available as to the location or extent of the 

eposit. 
| "ermont. —Since the Ruberoid Co. assumed control of the asbestos 
property near Eden, Lamoille County, the mill has been so enlarged 
and improved that its output will be doubled. With new equipment 
"floats" will be recovered, and a special grade of fiber for molded 
brake linings will be prepared. The OSA firm is the Vermont 
Asbestos Corporation, 500 Fifth Avenue, New York, N. Y. 


FOREIGN TRADE! 


Imports.—The folowing table shows imports of unmanufactured 
asbestos into the United States in 1935 and 1936. Of the crude fibers 
imported, Canada furnished only about 29 percent and Africa about 
70 percent. The importation of nearly 17,000 tons of mill fiber from 
Hungary is noteworthy. As there is no record of production in 
Hungary the material doubtless originated in some other country, 
probably in the U. S. S. R. (Russia). 


Asbestos (unmanufactured) imported into the United States, 1935-36, by countries 


and classes 
C e Aber f| — Mil fiber Stucco and refuse Total 
Country — 
fshort Short Short Short 
tons Value tons Value tons Value tons Value 
1935 
Africa, British: 
U nion of South Africa.. 945 16121: 511. AO AA A EEN 045 $121, 57 
Other British........... TI 183 | 1222094. | ial ese cavas GE 1,183 ' 172. 654 
(Laonnda ll... 1, 548 | 301, 352 | 58,484 |$2, 713, 895 | 94, SC ($1, 470, 865 1154, 236 | 4, 486, 112 
Finan 5 2208 NEEN AAA AM 446 11 446 
Italy o de 22 11404 |.5. 1... EE 52 5, 202 545 16, 666 
Malta, Gozo, Cyprus.......]........|.........]- -..-...|--...---... 4, 628 87,844 | 4,628 87, SH 
Morocco......-...-.-------- 22 AR or MR EE TIONS EEN 22 2. 131 
U. S. S. R. (Russia)........ 18 7,351 4,614 206, 347 181 834 4,813 214, 332 
United Kingdom........... 202 24,451. A AAA AAA EE 202 2, 451 
3,940 | 639, 980 | 63, 098 | 2, 920, 242 99. 547 | 1,565, 191 '166. 585 | 5,125, 413 
1936 d MSS v | 
Africa, British: 
Union of South Africa..| 2,080 | 246,171 |........]|.......-... |]... L| Lll... 2, 080 246, 171 
Other British........... 4.206-| 412, A ote eo AAA rdi et 3, 2665 412. 138 
Canada. capaci nds 2, 281 | 432,004 | 56, 184 | 2,972, 137 1150, 538 2, 469, 910 |209, 303 | 5, 574, 051 
Finland....................].- O ON 22 840 59 1, 528 81 2, 568 
IS A DEE 16, 775 516, 219 p BEE AE 16, 775 516. 713 
Italy. s ese occas cus 30 22: 0307 | one aa oe 1, 044 14, 187 1, 074 3A, 217 
Malta, SE 17? A EAN parcels AEREA EE 4, 386 91,706 | 4, 386 91, 705 
U. (Russia) 385| 5,972 | 6,382 | 300,300 |._......].........-- 6.417 | 30.22 
Daki e Attentater 220 39. 236 (1) 65- euh s came rl te 220 39, 301 


— — | ——— |—Ó—— —Ó— | —————— — |—— | ————————— |—————— 


7,912 |1,157,551 | 79, 663 | 3, 790, 055 |156, 027 | 2, 577, 331 |243, 602 | 7, 524, 937 


! Less than 1 ton. 


! Data on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records ofthe Bureau 
of Foreign and Domestic Commerce. 
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Exports.—The following table shows exports of asbestos products 
in 1935 and 1936. 


Manufactured asbestos products exported from the United States, 1935-86, by kinds 


1935 1936 
Product 
Quantity Value Quantity Value 
Brake lining: 
Molded and semimolded._._.............--..------ (1) $651, 338 (1) $670, 979 
Not molded..................... 2... linear feet..| 1, 426, 520 231, 381 1, 963, 029 276, 925 
Clutch facing o... Dumber. ole secu enue eee owe 316, 585 77, 065 
Paper, millboard, and roll board........... short tons.. 707 130, 578 630 110, 129 
Pipe covering and cement.............--..------ do.... 1, 233 143, 357 1, 665 134, 391 
Textiles, yarn, and Gocking. do.... 715 662, 321 665 676, 835 
Asbestos roofing. .......-.....-.-------------- squares.. 31, 141 106, 678 41, 459 142, 335 
Other asbestos manufactures, except roofing 
short tons. . 021 190, 208 1, 354 217, 065 
Magnesia and manufactures. ..................-. do.... 922 146, 068 1, 051 173, 531 


! Quantity not recorded. 


WORLD PRODUCTION 


Asbestos production is centered chiefly in Quebec (Canada), 
Southern Rhodesia, the Union of South Mac: the U. S. S. R. (Russia), 
United States, and Cyprus. Relatively small quantities are produced 
in Italy, Australia, Finland, and several other countries. The fol- 
lowing table shows world roduction, by countries. from 1932 to 1936, 
insofar as figures are available. 


World production of asbestos, 1932-36, by countries, tn metric tons ! 
(Compiled by M. T. Latus] 


Country 1932 1933 1934 1935 1936 
ERENNERT eh Ek AAA MEA A (3) 
Australia: 

South Australia.......... ccoo 20 ¡E ARAS 36 (3) 

Western Australia........... 2. L2 ccc cl lll rc. 112 270 157 143 (3) 
Brazil EE eL BOE E 37 99 (3) (3) OI 
Tt A EE Ee EH 3 3 (3) 
reet ede S LL rp Lc ELE 111,562 | 143, 667 141,502 | 190, 931 273, 322 
CHING ME EE 250 236 290 Q) 
Lë E KEE EE WEE 12 4 6 (3) 
A A A e e 1, 626 4, 640 7,712 7, 634 9, 659 
Cäechoslovakig rele (3) 1, 200 2, 100 2, 600 i 
Finland iu 2 civecoed un V De LESE o Eh 1796 1, 340 1, 735 1, 742 (3) 
ER Ge i e ak Senne ee MOS 300 400 (3) (3) (3) 
Le sce eee ae A UU oe ee ease elle 9 14 30 (3) (3) 
Indis; Britisli.. cess asciende cuna: Ul ace esee (3) 

EE 1, 284 3, 267 2, 252 (3) (3) 

Japan A A A 1, 000 1, 000 1, 000 1, 000 1, 000 
Southern Rhodesia................ 2. c. LLL ll llll.. 14, 303 27, 381 29, 224 38, 644 51, 116 
Swaziland- cae dos a da taa A LEES: AA E VM 
RT EE 58 120 | 4 104 3) 
Union of South Afrien clc clL lll lll... 10, 950 14, 411 15, 960 20, 683 22, 162 
U. S. S. K.(HRusslB)..eecaose eR adiós er 59, 500 71, 700 92, 200 95, 500 | $ 130, 000 
United States (sold or used by producers) ........... 3, 229 4, 305 4, 615 8, 092 9, 990 
LAS ADIE F NENNEN A A Mp A ISTUD 76 Q) 


1 In addition to countries listed, Bolivia and Madagascar are reported to produce small quantities of 
asbestos. 

2 Rail and river shipments. 

3 Data not available. 

‘Exclusive of sand and gravel, production of which is reported as follows: 1932, 3,151 tons; 1933, 5,847 tons; 
1934, 4,238 tons; 1935, 2,744 tons; 1936, 2,515 tons. 

5 Exports. 

$ Approximate production. 
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CANADA 


The strong upturn in production that characterized the Canadian 
asbestos industry in 1935 was continued in 1936. Output increased 
49 percent in quantity and 41 percent in value over that of 1935. 
The entire production was from the eastern townships of the Province 
of Quebec. "The following table shows production in 1936 as published 
in the Preliminary Report on the Mineral Production of Canada in 
1936, issued by the Dominion Bureau of Statistics. 


Sales of asbestos in Canada, 1985-86 


Short tons " Short tons X 
verage verage 
Total per ton Total per ton 
Grade: 
Crüdeéd in oe eee E 2, 278 $530, 558 | $236.86 3, 440 $790, 971 $229. 93 
Fibers aree ic dns apnd 102, 270 4, 573, 255 47. 65 133, 238 6, 483, 946 4s. 65 
SHOPS uocescescio v ME See 105, 919 1, 641, 801 15. 50 164, 559 2, 683, 266 16. 31 
210, 407 7, 054, 014 62 301, 287 9, 958, 183 33. 05 
Sand, gravel, and stone (waste 
rock ohly).. c reese e, 3, 025 2, 053 . 68 3, 103 2, 356 7 
Total asbestos and waste 
TOUR ios bu cU eee eae 213,492 | 7,056, 667 |.......... 304,390 | 9,960, 539 |.......... 
Rock mnined......... 2.2 22 2l... 2:552 TIN AAA AA 4,692, 004 AA PA 
Rock milled.....................- 2.255.001 AA ba 3, 568, 992 |............ eessen 
AFRICA 


Rhodesia.—Production of asbestos in Southern Rhodesia in 1936 
was the highest on record, exceeding that of the former peak year, 
1929, by 32 percent. The value, however, was 29.5 percent lower than 
in 1929. The lower average value per ton during recent years indi- 
cates that a larger proportion of lower grades are now demanded, par- 
ticularly for the expanding asbestos-cement products industries of 
Europe. That prosperity has returned is shown by the fact that 
Turner & Newall, Ltd., the principal producer in Rhodesia and the 
largest manufacturer of asbestos products in the British Empire, paid 
& dividend of 17X percent on the ordinary stock for the year ended 
September 30, 1936, compared with 12% percent for 1934-35 and 10 
percent for 1933-34. "The following table shows Rhodesian produc- 
tion from 1927 to 1936. 


Asbestos produced in Rhodesia, 1927—36 


Year Short tons Value Year Short tons Value 
1927-31 (average).......... 35, 515 £881, 702 || 1934...................... 32, 214 £402, 7 
TOR Fo enced EENEG 15, 766 197, 092 e A oe 42, 598 646, 658 
AA econ 30, 182 555, 993 || 1936... ...............-..- 56, 346 836, 469 


Union of South Africa.—Asbestos production in the Union of South 
Africa in 1936 increased 7.9 percent over that of 1935 but was still 
25.5 percent below the peak production of 1929. The following table 
shows the output from 1927 to 1936. 


ASBESTOS 1369 


Asbestos produced in the Union of South Africa, 1927-86, by sources 


Short tons 


——— ááá— | —HÁ— —) | —M———Á | ——M M 


1927-31 (average)................... . - e LLL Lc esee 17, 820 5, 013 5 £365, 524 
10309. eres tee ile eee tcl dade Atte LAs 9, 106 2, 964 |.......... 12, 070 116, 401 
Lx MN p TL 12, 662 3,225 |... 15, 887 197, 120 
IKER A T A E Ee 14, 783 2.810 EEN 17, 593 203, 

o EE 20, 379 2.490 |... 226, 881 
TT EE 21, 504 2,925 |.......... 24, 429 | ! 330, 376 


1 Value of local sales plus value of exports. 


The Union of South Africa is unique in that it produces four differ- 
ent kinds of asbestos. Because of a change in the method of tabulat- 
ing returns the value for 1936 is not comparable with that of previous 
years. The following table shows the tonnage of each variety pro- 
duced in the Transvaal and Cape Provinces from 1932 to 1936. 


Asbestos produced in the Union of South Africa, 1932-86, by varieties and sources, 
in short tons 


1932 1933 1934 1935 1936 ! 
A mosite (Transvaal). LL cce ee. 1, 301 3, 090 3, 757 4, 684 3 6, 035 
Chrysotile (Transvaal).........................-.. 7, 715 9, 572 11, 025 15, 620 15, 085 
IN MU A O A E, A 1 76 384 
Blue (Cape). oss oe eins Sis e ee 2, 964 3, 225 2, 810 2, 420 2, 925 


——————— |—OMÓM | —— |—M—— |——————— 


12, 070 15, 887 17, 593 22, 799 2A, 429 


1 Data from Quarterly Information Circulars, Union of South Africa, Department of Mines. 
3 Includes 73 tons anthophyllite. 


U. 8. 8. R. (RUSSIA) 


As indicated in the following table Russian production has made 
substantial gains since 1932. Exports have not increased propor- 
tionally, a condition that reflects the growing importance of the 
asbestos-products manufacturing industries in that country. In 
1935 nearly three-fourths of the tonnage produced was used in Ge 
tic factories. 


Production and exports of Russian asbestos, 1932-36, in metric tons 


Year Production| Exports Year Production}; Exports 


ee 59, 800 t 16, AN, IR 5 2-25 deo c eru 95, 500 1 25, 109 
LK A EA 71,7 ? 21,458 || A o oe 3 130, 000 ! 26, 147 
UI ev 92, 200 1 33, 715 


t U. S. Bureau of Foreign and Domestic Commerce, Foreign Trade Notes. 
3 Official estimate. 
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CYPRUS 


Tunnel Asbestos Cement, Ltd., a subsidiary of the Tunnel Port- 
land Cement Co. of West Thurrock, England, continued production 
of short-fiber chrysotile at Amiandos. A substantial gain in produc- 
tion is recorded for 1936. The following table, compiled mainly from 
the Annual Report of the Inspector of Mines and Labour, shows 
exports during recent years. The entire production is exported. 


Asbestos exported from Cyprus, 1932-36 


Year Long tons Value Year Long tons Value 


EE ccce cutee LIS dne ], 600 £27,211 1| 1019 2.- te cds 7, 513 £50, 174 
IUD. ile usc weer sedi. 4, 567 1 44,085 || TITO e ute 9, 506 80, 313 
104 s oisi epee ea ions 7, 900 1 73, 562 


! Reported by Cyprus & General Asbestos Co., Ltd. 
OTHER COUNTRIES 


Australia produces & small quantity of asbestos; production centers 
particularly in the Roebourne district of Western Australia. Finland 
produces & considerable quantity of short fiber annually, and Italy 
is a steady producer on & small scale. Production has been reported 
X times in China, India, Czechoslovakia, France, Bulgaria, and 

ustria, 


BARITE AND BARIUM PRODUCTS ! 


By BERTRAND L. JoHNSON and M. A. CORNTHWAITE 


SUMMARY OUTLINE 
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The crude barite industry of the United States in 1936 was character- 
ized by increases in quantity of crude barite mined; quantity and value 
of sales; new supply, of which domestic shippers furnished 89 percent; 
and consumption. Imports of crude barite decreased in quantity, 
total value, and average value. Sales of barium products decreased 
in total quantity and value, and imports of barium products decreased 
in quantity but increased in value. The total quantity and value of 
exports of lithopone increased. 


\ 
Consumption, / 


350 


ee value fob mine 


a 
DOLLARS PER SHORT TON 


[e] 
1920 1922 1924 1926 1928 1930 1932 934 1936 


FIGURE 11!.--Trends in domestic sales, imports, consumption, and average value f. o. b. mines of crude 
barite, 1921-36. 


Figure 111 shows recent trends in sales of crude barite from domestic 
mines, imports, consumption, and average value per ton in the 
United States. 

Salient statistics covering barite and the leading barium products 
are summarized for recent years in the following table. 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Salient statistics on barite and barium products in the United States, 1932-36 


Crude barite: 
Produced. ................. short tons.. 183, 572 146, 402 178, 361 218, 075 274, 062 
Sold or used by producers: 
xu ONS vee ec PECES S E 129, 854 167, 880 209, 850 225, 111 283, 160 
alue: ! 
d Ke EN $745, 955 $852, 611 | $1,109,378 | $1,251,268 | $1, 674, 631 
EA A A $5. 74 $5. 08 $5. 29 $5. 56 $5.91 
Imports for consumption: 
vun tons x ree 45, 758 49, 958 40, 081 47, 047 33, 843 
alue: 
Tola $177, 954 $216, 955 $174, 937 $246, 254 $170 318 
RER $3. 89 34 .37 $5. 23 $5. (3 
Apparent new supply ?....short tons.. 175, 612 217, 838 249, 881 272, 158 317, 003 
Domestic. ............... percent.. 73.9 77.1 84.0 82.7 89. 3 
Reported consumption (total) 
short tons.. 189, 409 223, 047 250, 476 290, 344 303. 419 


Barium products: 
8old or used by producers: 
Short Eiere e 177, 836 215, 525 228, 796 268. 652 263, R10 
[lp MEN NEM DE RUE $12, 191, 374 |$14, 170, 890 ¡$15, 173, 923 |$16, 858, 413 | $16, 299, 448 
Imports for consumption: 


Short t0n$.-.. o. oc oe eg 10, 561 12, 236 9, 259 11, 672 11, 076 

VANO- 22226. er desidera siis $385, 662 $464, 812 $475, 262 $404, 601 $411, 797 
Exports of lithopone: 

Short Zeng sc ceo de 3, 212 1, 186 2, 401 2, 372 2, 588 

bilo ow Ec $270, 195 $107, 923 $199, 508 $221, 611 $229, 912 


! F. o. b. mine shipping point. 
? Declared value f. o. b. foreign market. 
3 Barite sold or used by producers plus imports. 


CRUDE BARITE 


Production.—The production of crude barite in the United States 
comes from three areas—the southern, midwestern, and Pacific. 
About four-fifths of the crude produced in the southern area is shipped 
to eastern and the rest to midwestern markets. A little ground barite 
is produced in thelocal mills. 'The midwestern area, of which Missouri 
is the leading producing State, supplies midwestern consumers; only 
a small part of the production reaches other markets. Production 
in the Pacific area in recent years has come from California, Nevada, 
and Arizona, and virtually all of it is consumed on the Pacific coast. 

Crude barite was mined in six States in 1936, and seven in 1935; 
South Carolina did not appear as a producer in 1936. Producing 
States in 1936 were as follows: Pacific area, California and Nevada; 
midwestern area, Missouri; and southern area, Georgia, Tennessee, 
and Virginia. Mined production in 1936 totaled 274,062 short tons— 
55,987 tons more than in 1935. 

Sales.—Sales of crude barite in 1936 totaled 283,160 short tons 
valued at $1,674,631 compared with 225,111 tons valued at $1,251,268 
in 1935. All six producing States sold crude barite in 1936, Missouri 
(with numerous producers) leading with 160,866 short tons. In the 
other producing States sales in 1936 were reported by all the producers 
in Georgia (four), Nevada (three), and Virginia (two); in California 
there were three producers in 1936, but only two of them made sales; 
and in Tennessee only two producers reported production and sales 
in 1936, but sales are reported to have been made also by two other 
companies. 
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Crude barite sold or used by producers in the United States, 1935-36, by States 


1935 1936 
State SSS SSS SS CEDE 
Short tons Value Short tons Value 
CIBOTEIS Loose ev EO dedisse eevee dede 30, 577 $178, 254 38, 435 $206, 336 
A EE 131, 921 727, 888 160, 866 1, 008, 528 
Other States EE ROSA EE 62, 613 345, 126 83, 859 459, 767 


— 


225,111 | 1, 251, 268 283, 160 1, 674, 631 


1 1935: California, Nevada, South Carolina, Tennessee, and Virginia; 1936: California, Nevada, Tennessee, 
and Virginia. 


Prices.—Market quotations for crude barite, f. o. b. mines, from 
Georgia remained the same in 1936 as in 1935. The price quotations 
for Missouri crude (95 percent barium sulphate, less than 1 percent 
iron), however, ranged in 1936 from $5.50 to $7 per short ton com- 
pared with & slightly greater range, $5 to $7 per ton, in 1935. "The 
average value f. o. b. mine shipping point for the entire United States, 
as calculated from values and tonnages reported by producers to the 
Bureau of Mines, increased from $5.56 in 1935 to $5.91 in 1936. 


Range of price quotations on barite, 1984-86 1 


Crude barite, f. o. b. mines: 


EENEG eege EE per short ton.. $6. 00 $6.00 |............ 
e n 228 set ID A N E ES E do.... 7.00 7.00 $7.00 
Missouri AAA A a a e a EOSS do 5.00 | 5.00-7.00 5. 50-7. 00 


1 Metal and Mineral Markets, New York (weekly). 
3 95 percent barium sulphate, less than 1 percent iron. 


Markets for crude barite. —The markets for crude barite in the United 
States are three widely separated areas—the eastern, midwestern, and 
Pacific. The main competitive market in the East is supplied largely 
from imports and shipments from the Southern States. Ordinarily, 
less than 1 percent of the domestic barite sold in this area comes from 
Missouri. The midwestern market obtains most of its supply from 
Missouri, but about 20 percent comes from Georgia and Tennessee. 
The small Pacific coast demand is met with barite from mines in 
Nevada and California. Virtually no barite from other domestic 
or foreign sources enters this market. 

Consumption by uses.—The barite-consuming industries of the 
United States used 303,449 short tons of domestic and imported 
barite in 1936 compared with 290,344 short tons in 1935, an 
increase of 13,105 tons. Changes in the distribution of this crude 
barite according to specified consuming industries are shown in the 
following table. Figure 112 shows trends in the consumption of crude 
barite for the principal uses in percentages of total consumption. 

Crude barite consumed in the production of barium chemicals was 
27 percent of the total in 1931 but subsequently decreased, comprising 
only 17 percent in 1935 and 1936. The percentage used for production 
of ground barite, which decreased from 1926 to 1931, increased to 32 
percent in 1935 but fell to 28 in 1936. The percentage of crude barite 
consumed in the production of lithopone, the principal use, increased 
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to 55 percent of the total consumption in 1936 compared with 50 per- 
cent in 1935. 


Crude barite (both domestic and imported) used in the manufacture of barium product: 
in the United States, 1932-36, in short tons 


| 


In mant:facture of— In manufacture of— 
Year 4 Total Year e Total 
Ground | Litho- Pauni Ground | Litho- Hoke 
barite pone barite pone 
cals 

1932. ....... 36, 402 | 120, 378 32, 620 180, 409 1935. ....... 93, 692 | 146, 164 50, 488 290, 344 
1934........ 35, 026 | 131, 761 53, 200 223, 047 1936. ....... 83, 990 | 167, 014 52, 445 303, 444 
1934........ 61,123 | 140, 731 48, 619 250, 476 
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FIGURE 112.— Crude barite (doliestic and imported) used in the manufacture of barium products in the 
United States, 1927-36, in percent of total consumption. 


Figure 113 shows the relationship of the indexes of barite consump- 
tion and lithopone sales (1923-25 average— 100) to industrial produc- 
tion, as represented by the Federal Reserve Board index of industrial 
production (1923-25 average= 100). 

Consumption by States.—Crude barite was consumed in 30 plants in 
12 States in 1936, the sante as in 1935. California, with 5 plants in 
1936, instead of 4 as in 1935, is in the Pacific market area; Missouri 
with 4 plants in 1936 instead of 5 as in 1935, Illinois with 6 plants, and 
Kansas with 1 plant (a total of 11 plants) are in the midwestern area; 
and the remaining 8 States, with 14 plants, lie in the eastern area. 
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FIGURE 113.— Ratio of indexes of crude barite consumption and domestic lithopone sales (1923-25 average e 
100) to Federal keserve Board index of industrial production (1923-25 average = 100), 1021-30. 


Domestic and imported crude barite used in the manufacture of barium products in 
the United States in 1936, by Stales 


Hore 
a use 
State Product manufactured Plants ! (short 
tons) 
Delaware, New Jersey, and | Ground barite, lithopone, and chemicals. .............. 6 88, 174 
Pennsylvania. : 

Ino neh ce eens teed tale Dd a Ee 6 67, 613 
NTJSSOUF loess eee Caen soe Ground barite and ehemicals.......... 2 si dg is 4 61. 385 
(California... round barite, lithopone, and chemicals... .......... 5 30, 698 
West Virrinia............... Lithopone and chemicals...............-2-0-0------6-- 2 
Maryland.................. IEEE. c SPRECHEN A ated hehe l 
ET c sequo eme o EU | Ground barite and chemicals.............. -...--.---- 2 55. 579 
Ze EE A AA ne e esa a ania eee GaN VE 1 did 
New York.................. Ground Bi OC Ad EE 2 
South Carolina... POM M EE o EE roO c c CES 1 

30 303, 449 


1 A plant producing more than 1 product is counted only once in calculating State totals. 


Foreign trade.—' Total imports of crude barite, which dropped from 
85,729 short tons in 1929 to 40,031 tons in 1934, increased to 47,047 
tons in 1935 and again dropped in 1936 to 33,843 short tons valued 
at $170,316. Imports from Germany declined to a new low of only 
110 short tons, having dwindled steadily from 41,117 tons in 1931. 
The Netherlands was by far the leading source of crude barite imports 
in 1936, shipping 26,714 tons to this country, an increase of about 6,000 
tons over 1935. France, with 5,040 tons, was the second largest ship- 
per of crude barite to the United States in 1936; Italy, with 1,213 
tons, ranked third. Spain furnished 15,401 tons of barite in 1935 
compared with only 22 tons in 1936. 

Exports of crude barite from the United States are not separately 
recorded. 
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Crude barite imported into the United States, 1935-36, by countries 


1935 1936 
Country FECE qM 
Short tons Value Short tons Value 
ei 1) EE EE, GE A 1 $14 
o A POM Pe A EE A EE 183 RH 
EREM dee e 1, 018 $5, 073 5, 040 27, 000 
LÉI of AAA A ia EEE 6, 720 42, 700 110 1, 305 
fec E 3 50 560 2917 
oo Luo O d cce EE 1, 213 4. 400 
d WEE 20, 752 120, 228 26, 714 133, 671 
aun aec C TOR NRI EN 15, 401 58, 465 115 
SR.OB.R.CHUSSIA) Lecce duas erre Acre Men CX 8, 153 19. 738. APP exe 
47, 047 246, 254 33, 843 170, 315 


400 400 

350 350 

300 300 

" 
P z 
3 2 
—- 250 250 i 
o « 
e - 
w S 
3 United Stetes 
* 200 P4 200 y 
e 

g 2 
z « 
4 so 5 
2 150 3 
E E 

100 100 

$0 50 

o 7 0 
~ @ a o - w Lal 
Tal 
s $ $ 3 3 Z 8 3 3 $ 


Figur 114.—World production of crude barite, by countries, 1927-36. 


World production.—The following table shows the output of barite 
a menos countries from 1932 to 1936, as far as statistics are avail- 
able. 

Germany is by far the largest producer of crude barite; most of its 
production comes from Prussia, although Baden, Bavaria, Saxony, 
and Thuringia also contribute. 'The United States, United Kingdom, 
Italy, and France also produce large quantities of barite. 

Figure 114 shows graphically the output of the principal barite- 
EE countries from 1927 to 1936, insofar as statistics are avail- 
able. 
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World production of bartte, 1932-86, in metric tons 
(Compiled by M. T. Latus] 


Country 1932 1933 1934 1935 1936 
RKICOTÍA us A eee une atu eo ee 890 A censi tue (1) 
Australia: 
New South Wales ....oocoocccooococccccoo..- 309 323 187 208 (1) 
South Austcalg LL lll cl lll ell. ], 728 1, 800 2, 345 2, 378 (1) 
Tasmania PM EI o RR © | S MISERE EE (5 
Austria cosa aclaro rias 275 1, 030 1, 025 797 1, 663 
d EE A 1, 229 891 (1) 
Canadian ls Gab eL EE TS) | EE EE E 
China. cocco E o 505 3, 092 9, 500 (1) (1) 
io EE 6, 569 4. 960 5, 035 11, 027 in 
TOY EE use ueste cuts 50 1) 
Franco oes oak A A eee een eee 10, 400 13, 700 18, 350 (1) (1) 
Germany: d 
B: EMEN RM TET LPS (1) (1) 19, 681 12. 445 (1) 
Div dios aos 5. 853 4, 146 8, 385 7, 073 (’) 
AAA exu Dus Eu uso 102,167 | 143,465 | 326,318 | 326,950 (n 
EE 2, 446 130 484 222 (1) 
"EBUPIIBEIR A ceo test o Lise ec de (1) (!) (1) 554 (1) 
Bid e A A IN PD E 7,853 (1) (5) 
A te A E 3, 004 5, 742 3,874 5, 58] (1) 
A A A A IN 21,861 23, 444 32, 408 35, 600 (1) 
e E, aoe eee aan 2 NEE (1) 
A A A A E A D eA UE 
EENEG 8, 934 4, 605 17, 528 (0 (1) 
U. 8.8. R. (Russia)....................-....... ese. 24, 300 31. 000 74, 800 (1) (1) 
United Kingdom. 22222 eee 57, 548 67, 689 75, 182 79, 386 (1) 
United S8tates................ LL cc cl ee ee eee 121, 174 132, 813 161, 806 | 197,835 248, 624 


! Data not available. 
? Official figures which, it ís reported, cover only output of mines included under the mining law. 


BARIUM PRODUCTS 


Sales.—Sales of ground barite, lithopone, and blanc fixe were less 
than in 1935. "The decreases in sales of ground barite and lithopone 
interrupted a continuous recovery in sales of these products from the 
depression of 1932. The lower 1936 figure for blanc fixe, however, 
represents & continuation of the decline which began in 1934 following 
A sharp recovery from the 1932 low. Sales of artificial barium car- 
bonate and other barium chemicals were greater in 1936 than in 1935. 

Lithopone sales for floor coverings and textiles and rubber were 
larger in 1936 than in 1935, but other outlets took less. 


Barium products sold or used by producers in the United States, 1932-86 ! 


Blanc fixe (precipitated 


Ground barite Lithopone barium sulphate) 
Year See a ee E 
Short Short E Short 
Plants tous Value Plants tons Value Plants tons Value 

EE nece ads 12 | 33,842 | $563,902 11 |121,667 |$10, 176, 856 7 | 14,454 | $933, 068 
¡AAA 13 | 34,601 683, 432 11 |140,831 | 11, 751, 500 9 | 30,744 | 1,197, 131 
PUE cea 13 | 53,320 | 1,005, 905 11 |145, 565 | 12, 235, 624 6 | 18, 115 | 1, 084, 733 
1035: 2:25. 22222 11 | 70, 250 1, 407, 787 11 1159, 486 | 13, 470, 274 6 | 18,067 950, 191 
(TE, WE 13 | 69, 102 1, 217, 818 11 |158, 319 | 12,976, 754 6 


16, 149 890, 310 


! To avoid duplication, the barium chemicals reported here do not include the output of firms that make 
these chemicals from such products as barium chernicals and Ua peed barite and witherite purchased in 
the open market; the total for barium chemicals is therefore not shown here. 
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Barium products sold or used by producers in the United States, 1932-—36— Con. 


Artificial barium carbon- 


ate (chemically precipi- Barium chloride Other barium chemicals? 
tuted) 
Year 
Short , Short Short z 
Plants tas Value Plants tons Value Plants tons Value 

MEN ech 6 3, 205 $149, 869 3 3, 955 $240, 843 5 023 $125, &36 
ET EE 4 3,810 131, 857 (3) (3) (3) 9 5, 539 356, 970 
1914. ceo ELE 4 4, 706 245, 315 (3) (3) (3) 7 7, 054 601, 346 
O o 43 7,329 357, 585 (3) (3) (3) 5 1,920 642. 576 
Éiere ee 3 | 11,347 515, 624 (3) (3) (3) 7 | 8,893 69^. 942 


! Figures cover chemicals as follows, in order of value: 1932: Oxide. binoxide, sulphide, and hydroxide; 
1933: Chloride, sulphide, binoxide, and hydroxide; 1934 and 1935: Chloride, binoxide, sulphide, and 
hydroxide; 1936: Chloride, binoxide, sulphide, hydroxide, and oxide. 

3 Included under “Othor harium chemicals.” 

* Revised figure. 


Lithopone sold or used by producers, 1934-36, by consuming industries 


1934 1935 1936 
Industry os ` ep 

Short Percent Short Percent Short Percent 

tons of total tons of total tons of total 
Paints, enamels, and laequers............. 114, 472 78.6 124, 615 78.1 122. 461 11.3 
Floor coverings and textiles............... 14, 811 10. 2 19, 440 12.2 23, 085 14.6 
RUDDER: Sta ce Ode d e as 4, 596 3.2 4, 435 2.8 4, 908 3.1 
Adr EE EE 11, 686 8.0 10, 996 6.9 7, 865 5.0 

145, 565 100. 0 159. 486 100. 0 158, 319 100. 0 


Prices.—Prices for ground barite and ground witherite were the 
same in 1936 as in 1935. The quoted price of ground barite, $23 per 
short ton f. o. b. St. Louis, has not changed for several years. Litho- 
pone price quotations had a slightly greater range in 1936 than in 
1935, as the lower limits were slightly below those of 1935 and the 
upper limits were the same. Quotations for barium chemicals changed 
little. Prices for barium carbonate, barium chloride, barium dioxide, 
and blanc fixe were the same in both years. Prices for barium chlorate 
ranged from 15% to 17% cents a pound in 1936 compared with 14 to 
175 cents in 1935. Quotations for barium hydrate were 5*4 to 6 cents 
in 1936; only a slight deviation from 5%; to 6 cents in 1935. Barium 
nitrate prices in 1936 ranged between 7 and 8% cents compared with a 
quotation of 8% cents in 1935. 
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Range of quotations on barium products, 1984-36 1 


1934 1935 1936 
Ground barite, barrel, St. Louis. ........ short tons.. $23. 00 $23. 00 $23. 00 
Ground witherite, works ? Beatie me NUN do 42.00 -45.00 42.00 -45. 00 42.00 -45.00 
Lithopone, January-November, 400-pound barrel, 

ME. WEE ER pound.. 0434 LN AA m" 
Domestic, ordinary, delivered, bags.......d0.... 10414- .04% Dui . 04% .04%- .04% 
e A enis LER E do.... 31.04%- .05 04M- .05 . 041 . 05 
High strength, Dags. ...................... do.... 3,06 - .06'4 .06 - .06l% .05%- .06% 
High strength, barrels..................... do.... 10014- .06! .0614- .0614 .06 - . 
Titanated, bags...................... Lc... do.... 3,06 - .06!j .06 - .06% .0534- .06!4 
Titanated, borrels LL... do.... 3, 0614- .0614 . 081%- .0614 .06 - .06 

Barium carbonate, 200-pound bags....... short tons..| 56.50 -61.00 56.50 -61.00 56.50 -61.00 
Barium chlorate, 112-pound kegs, New York . pound... .14 - .16 .14 - .17% .1514- .17% 


Barium chloride, 600-pound barrel, works.short tons. . 72.00 -74.00 72.00 -71.00 72.00 -74.00 
Barium dioxide (binoxide or peroxide), 88 percent, 


690-pound drums.......................... pound.. ¿11 - .13 .11 - .12 .11 - .12 
Barium hydrate, 500-pound barrel............. do. .04«- .06 .05!g- .06 .0514- .06 
Barium nitrate, 700-pound casks..............- do.... ` 0714- . 08% . 084 .07 - .08% 
Barium sulphate, precipitated (blanc fixe), 400- 

pound batrekl.... sico seet its short ton..|*42. 50 -75.00 |*42.50 -70.00 4 42. 50-70. 00 


1 Chemical Industries (formerly Chemical Markets), New York (monthly); Metal and Mineral Markets 
New York (weekly). 

3 90 percent through 300-mesh. 

3 Quotations for December only. 

* Lowest price for pulp grade, highest for high-grade precipitated. 


Foreign trade.—lmports of various barium compounds during the 
past 5 years are given in the following table: 


Barium compounds imported for consumption in the United States, 1932-36 


[Value at port of shipment) 


Artificial barium 


Blanc fixe (pre- 


: " " ue : : carbonate 
Ground barite Lithopone Barium dioxide pedi ao (chemically pre- 
cipitated) 
Year 
Short Short Short Short 
tons Value tons Value tons Value tons Value Value 
1932...... 1, 594 $16. 757 4,724 | $271, 678 (1) $27 656 $24, 100 $5, 630 
1933. ..... 2, 632 30, 492 5, 596 313, 341 1 82 245 12, 093 1, 032 
1934...... 1, 663 16, 916 3, 927 219, 752 (3) 58 459 20, 156 AA EES 
1935...... 9, 354 28, 766 4, 603 256, 731 m 72 141 9, 403 631 
See 2, 873 28, 397 273, 571 1) 223 123 6, 971 889 


Witherite, : : Barium com- 
crude, un- ie chlo- Barium nitrate Barum oy Barium oxide unds 
ground ros nee D. e. S.) 
Year rre words i AS Hearts GE 
Short Short Short Short Short Short 
tons Value tons Value tons Value tons Value tons Value tons Value 
1932...... 2, 680 | $34, 336 39 |$1, 208 330 |$21, 421 235 |$10, 494 (3) $11 (8) (8) 
1933...... 2, 949 47. 324 6 526 359 | 31,140 281 | 15,542 110 9, 416 8 | $3,224 
1034...... 2, 358 43, 808 107 | 4, 808 454 | 44, 884 287 | 17, 548 (s) 66 4 1, 266 
1935......| 2, 634 48, 551 392 517, 170 258 | 24,412 271 | 16, 987 (4 26 8 1, 852 
ed a 44, 475 243 |10, 355 19, 107 370 | 8 231 


1 328 pounds. * Not separately recorded prior to 1933. 
: rts aa i y Pounds: 

pounds. pounds. 
41,392 pounds, * 287 pounds. 


122 pounds. 
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Exports of lithopone in 1936 increased to 2,538 short tons valued at 
$229,942, the largest quantity and value of any year since 1932. The 
unit value of exports of lithopone during 1936 was $90.60, & slight 
decrease from the $93.43 unit value of exports in 1935 but still above 
the low point of $83.09 in 1934. 


Lithopone exported from the United States, 1932-36 


E Value PUN Value 
ort O! 
Y ear tons Year tons | TT 

Total Average Total Average 
| EE 3, 212 | $270, 195 $84.12 || 1935...............--- 2,372 | $221,611 $93. 3 
Winnie caras 1, 186 107, 923 91. 00 ls PC 2, 538 229, 942 90. 60 
1933. asco eed 2, 401 199, 508 83. 09 
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POTASH 


By J. H. HEDGES 
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The slackened demand for new potash in world markets apparent 
in 1936 probably reflected absorption of stocks accumulated by con- 
sumers and speculators in 1935 at the bargain prices resulting from 
the German-Spanish potash war rather than an actual shrinkage in 
consumption of potash salts. Reports of fertilizer sales indicate 
an upward trend that would normally produce a parallel movement 
in the potash trade. 

In the United States the rapidly rising curve that in 1935 pictured 
a 57-percent increase in producers’ and importers” sales for domestic 
consumption, to reach an all-time high of 420,000 short tons, turned 
downward in 1936 to 397,000 tons. Crop restrictions, drought, 
and speculative resales each contributed to this result in undeter- 
ined: degree. Stocks bought at bargain prices in 1935 and sold or 
distributed at the higher levels prevailing in 1936 were recorded in 
Government statistics as sales for consumption in the first instance 
and were unreported on their later reappearance through resale or 
otherwise for actual use. Analysis of export figures indicates that 
&bout 40,000 tons of this material were disposed of through export 
channels in 1936, but no information is available to indicate how 
much found its way into domestic use. Estimates of consumption 
in 1935 and 1936 are obviously distorted by lack of information 
regarding stocks in the hands of consumers and speculators that 
normally have little significance. 

Notwithstanding a slight drop in domestic sales the value at the 
ere of all material sold increased $1,975,000, evidencing the more 
avorable price levels that prevailed throughout 1936. "The total 
value of imports dropped only about 2 percent, although the tonnage 
in terms of K,O fell off 12 percent. The industry appears now to 
have emerged from the aftermath of the 1934-35 price war, and the 
recent course of the market indicates that stocks accumulated at 
that time have been nearly if not completely liquidated. "The trend 
of fertilizer sales in the early months of 1937 indicates a continuation 
of the upward movement in potash consumption. 

The growing use of high-analysis salts was strikingly in evidence 
during the year. Muriate averaging 61 percent K,O constituted 
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94 percent of domestic sales, and high-grade salts averaging 56 
percent made up 63 percent of imports. The use of more concen- 
trated fertilizers effects a large saving in freight on inert materials, 
and the farmers are learning to apply them without injury to crops. 
However, domestic refiners still find it expedient to dilute art of 
their high-purity products to supply the slowly diminishing demand 
for lower-grade material. Continued educational efforts eventually 
may eliminate the necessity for this uneconomic practice. 

xcept for better prices the domestic picture was little changed 
from that in 1935. The plant of the American Potash & Chemical 
Corporation at Trona, Calif., extracting potash and other salts from 
the brines of Searles Lake, and the mines of the United States Potash 
Co. and the Potash Co. of America at Carlsbad, N. Mex., together 
supplied over 98 percent of American output. A few thousand tons 
were derived from distillery waste and cement flue dust, and insignifi- 
cant amounts were contributed by cotton-boll ashes and untreated 
alunite. Reports that small quantities of potash were made from 
brines of the Salduro marsh in Utah could not be substantiated. 
Plants of the three principal producers were operated at full capacity, 
turning out high-purity muriate in quantity slightly in excess of sales. 

Interruption of Spanish shipments at about midyear, following the 
outbreak of civil war, had little or no effect on world markets, as the 
Spanish quota was supplied by German members of the International 

artel. The prospect for 1937 is less assuring in this respect. Seizure 
and operation of the mines by the Spanish Government appear 
inevitable, if not already an accomplished fact. The natural sequence 
would be to dump the output abroad at any price obtainable to pro- 
cure foreign exchange for purchase of war materials. Neutrality 
agreements and European political alinements offer some obstacles to 
this procedure. 

The International Potash Cartel now includes all important pro- 
ducing countries except the United States and U. S. S. R. (Russia), 
although the Spanish members no longer control their properties. 
The addition of Palestine to the cartel group did not materially change 
relations previously adjusted by informal arrangement. U.S. S. R. 
now displays little interest in foreign markets, &nd her own need for 
potash so far exceeds her present capacity to produce that the home 
market may be expected to occupy her attention for some time to 
come. 

Salient statistics of the domestic potash industry for 1935 and 1936 
are summarized in the following table: 


Salient statistics of the potash (crude and refined potash materials) industry in the 
United States, 1935-36 


1935 1936 
Production (potassium salts). -.....----.-------------------+---- short tons.. 357, 974 431, 470 
Sales (potassium salts): 
SY O AISA A o] WEE 406, 922 396, 690 
Value at E $4, 993, 481 $6, 969, 190 
Ke EE $12.27 $17. 57 
Imports (crude and refined): 
Sbort OBS. A sad eu elev acra uada uei qus MEE NAE 603, 595 493, 711 
VADO EE $12, 512, 711 $12, 316, 956 
xports: l 
Fertilizer material: 
Bhort 1015... uoce EE 5, 983 103, 031 
e e TEE $1, 992, 062 $3, 049, 822 
Other: 
A RA E an 641 2, 333 
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PRICES 


Following the usual custom, base prices of 1935 schedules without 
discount carried over to April 30, 1936, the end of the 1935-36 season. 
Muniate was quoted at 45 cents per unit of K,O, 30-percent manure 
salts at 48 cents per unit, 20-percent kainite at 55 cents per unit, 
sulphate at $33.75 per ton, and sulphate of potash-magnesia at $22.25 
và ton. New schedules issued in April continued these prices through 

ay and June. In the latter part of June new lists appeared raising 
base prices to 50 cents per unit for muriate, 55 cents per unit for 30- 
percent manure salts, $12.00 per ton for 20-percent kainite, $36.25 for 
sulphate and $24.75 for sulphate of potash-magnesia. Seasonal dis- 
counts offered were 10 percent to July 15, 5 percent to September 
30, and 2 percent to November 30. Early in July the 10-percent dis- 
count was raised to 12 percent and extended to include July 18. 
After November 30 prices were net list, guaranteed to and including 
June 30, 1937. All quotations are c. i. f. customary United States 
Atlantic, Gulf, and Pacific ports. 

The following table, compiled by the American Potash Institute, 
shows average net prices for the years 1926 to 1936, inclusive, and 
month-by-month averages for 1936. These figures are averages of 
published quotations, not weighted for tonnage, the bulk of which is 
sold during the discount period. 


Net prices of potash salts, 1926-36, per short ton 


Domestic | Imported Sulphate of 

muriate of | muriate of sie reg d potash- sane halk ae aoe 
potash, potash, |P? cent Den basis 30- bulk basis 

bulk basis, | bulk basis, mr 48-percent d , 


50-percent | 50-percent K330,. in percent 20-percent 
K:0 Kio bags Kai 10 


———— | ——— ee | ———— |———» [ ————— — ÁÁ——— 


$16. 12 $10. 48 
.63 


oo 
= 


. $29. $41.01 $23. 58 

rg 31. 33 32. 28 44. 34 25. 55 17. 58 11 

928. cores A sU Mu 32. 02 33. 43 45. 92 26. 46 18. 20 12. 04 
AA A 31. 61 33. 62 46. 77 26. 59 18. 31 12. 09 

A aee s 32. 28 34. 05 46. 72 26. 92 18. 54 12. 25 
IB 2004 22er sois 32. 33 34. 05 46. 72 26. 92 18. 54 12. 25 
1932 ennt eege 31. 86 34. 02 46. 21 26. 90 18. 53 11. 83 
1088 A A ext eee 31. 49 33. 11 44.71 26. 17 18. 03 1.30 
TUS ER 23. 22 24. 20 37. 85 23. 34 14. 50 9. 41 
1935 M A IR E 20. 77 20. 77 32. 84 21.47 3. 36 9.81 
SU E 23. 18 23. 18 33. 99 22. 94 15. 15 11.19 


MONTHLY AVERAGE PRICES, 1936 


January...................-.- $22. 50 $22. 50 $33. 75 $22. 25 $14. 40 $11. 00 
Febrüaty....... ues. 22. 50 22. 50 33. 75 22. 25 14. 40 11. 00 
March umore eene 22. 50 22. 50 33. 75 22. 25 14. 40 11. 00 
ADI Lx cL uoo c urne rtv 22. 50 22. 50 33. 75 22. 25 4. 40 11. 00 

[à EE 22. 00 22. 00 31. 90 21. 78 14. 82 10. 56 
Jano SE E 22. 00 22. 00 31. 90 21. 78 14. 62 10. 56 
EE 22. 68 22. 68 32. 88 22. 45 14. 97 10. 89 
IT -20000020M 2.75 23.75 34. 44 23. 51 15.67 11. 40 
September.................... 23. 75 23. 75 34. 44 23. 51 15. 67 11. 40 
October Le ue e re 24. 50 24. 50 35. 52 24. 25 16. 17 11. 76 
November.................... 24. 50 24. 50 35. 52 24. 25 16. 17 11. 76 
December.................... 25. 00 25. 00 30. 25 24. 75 16. 50 12. 00 


Price schedules for the season July 1, 1937, to May 31, 1938, issued 
in May 1937, again raise the price. Muriate is quoted at 53% cents 
per unit of K,O, 30-percent manure salt at 58% cents per unit, 20- 
percent kainite at $12.75 per ton, and sulphate of potash-magnesia 
at $25.75 per ton. Discounts are 12 percent to June 30, 5 percent to 
September 30, and net thereafter. 
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On the assumption that exports not traceable to domestic origin 
represented resales of previously accumulated stocks in the hands of 
consumers or speculators, primary sales for domestic consumption 
totaled 826,511 short tons equivalent to 396,466 tons of K,O com- 
ae with 930,000 tons equivalent to 420,000 tons of K,O in 1935. 

otal domestic consumption was more by an undeterminable amount 
than these figures indicate, since absorption of accumulated stocks in 
the hands of fertilizer manufacturers, normally of little significance, 
were important in 1936 trade. Potash consumption in recent years 
has been running ahead of fertilizer sales because of the growing tend- 
ency to increase the potash ratio in mixed fertilizers; 1936 fertilizer 
sales of 6,815,000 tons were 10 percent above 1935. 

The average potash content of all material sold for domestic con- 
sumption in 1936 was 48 percent compared with 45 percent in 1935, 
showing the continuing shift to high-purity salt. The total of im- 
ports and sales of domestic products was 890,401 short tons of ma- 
terial containing 434,576 tons of potash (K,O) valued at $19,286,146 
compared with 1,010,517 tons of material containing 466,231 tons of 
potash valued at $17,506,192 in 1935. Domestic producers supplied 
45 percent of the gross tonnage containing 51 percent of the potash 
in 1936 compared with 40 percent of the gross containing 48 percent 
of the potash in 1935. In terms of K,O, domestic sales decreased 
about 1 percent in amount, but increased nearly 40 percent in value. 
Imports decreased 12 percent in amount "m 2 percent in value. 
About 8 percent of the total potash was absorbed by the chemical 
industries, and 92 percent was sold for fertilizer. 

In the following table the quantity and source of potash materials 
sold by producers and importers for agricultural use and for use in the 
chemical industries are shown. The total given is primary supply 
only, exclusive of resales, and the exports deducted to indicate domes- 
tic consumption are likewise exclusive of resale. There was little 
inducement for speculative purchases in 1936, and it is assumed that 
virtually all resales during that year came from stocks accumulated at 
the low point in 1935 that could be disposed of profitably on the 1936 
market. About 40,000 tons of exports were derived from this source. 
This break-down was made possible by information, not hitherto avail- 
able, supplied by the American Potash Institute. 


Primary supply of potash salts in the United States in 1936, in short tons 


K;0 
Bulk salts equivalent 
For agricultural (ise: 
RE 370, 539 206, 396 
IBIDORS 2c otov iun equ send usse tu quM RT LUE eee AE 452, 194 185, 645 
Total agricultural......... Puedo deu Pd DM E cU M MM EET 822, 733 402. 041 


For chemical use: 


Dotnestie sales eacc eese defteg 26, 151 16, 414 
Imports: 

Miriata EES L 450 871 
sicuri mc TITO PORC NETS 1, 754 

Chemical Sats: 225.655 EE 38, 313 14, 362 

Total Chemical EE 67, 668 $2, 535 

Ee 
alocada A A ae ea 890, 401 434, 576 
Exports from primary 80UICeS...... ...... llc cllc ee c c ce eee ee ccce eee ec 63, 890 $8, 110 


Domestic consumption 
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Domestic production of merchantable potash salts increased 21 
percent to a new high of 431,470 short tons. The average grade of 
these products was 57 percent K,O, and the total potash 247,340 tons, 
an increase of 28 percent over the 1935 output. Production exceeded 
sales by 34,780 gross tons, an excess of 9 percent. Sales decreased 
10,232 tons, equivalent to 1,911 tons of potash, but the value at the 
plant of all products sold increased nearly 40 percent. 

The total tonnage of potash materials, as reported by producers, 1s 
made up of both crude and refined salts containing varying quantities 
of K:0; to avoid duplication, however, for refined material only the 
final weight is included rather than the larger tonnage of crude 
required in its production. Hence, the domestic production of crude 
salts is larger than 1s shown in the following table, although the figure 
truly represents the operators’ output of both crude and refined salts 
without duplication. To reduce different grades of salts to a common 
denominator, the production and sales also are calculated in terms of 
KO content. The resulting figures are reliable indicators of trends 
in the industry and are generally used in the trade because potash 
commonly is sold on the K,O basis. 

Production and sales by States and by sources cannot be given 
without disclosing individual output. Production and sales of potas- 
sium salts and stocks in the hands of producers for the past 5 years 
are summarized in the following table: 


Potassium salts produced, sold, and in producers’ stocks in the United States, 1932-36 


Production Sales Producers’ stocks 
. | Equiv- Equiv Equiv 
Year Num- ro alent as | Num- ole’ alontas| Value | Num ans alent as 
ber of salta potash | ber of alta potash 6 ber of salts potash 
opera- | (short GE opera- | (short (K10) lant | °P@F® | (short HM. 
tors ons) short tors tons) (short H tors tons) short 
tons) ns tons) tons) 


———— wr | M | es | | | ——— | | ——————— 


5 5 | 121,390 | 55,620 [$2, 102, 590 3 

4 3,30 4 | 325, 481 | 139, 067 | 5, 206, 793 4 ' 

th. AAA 8 | 275, 732 | 144. 312 8 | 224, 875 | 114,122 | 2,813, 218 4, 95,844 | 50,066 
0 | 357,974 | 192, 793 10 | 400, 922 | 224, 721 | 4, 993, 481 6 

7 | 431, 470 | 247, 340 7 | 396,690 | 222, 810 | 6, 969, 190 5 


GOVERNMENT ACTIVITIES 


Two more patents were issued during the year covering processes 
developed in Bureau of Mines laboratories for the recovery of potas- 
sium salts from minerals. All patents growing out of the Bureau’s 
work on potash recovery have been assigned to the United States. 

The policy adopted in 1935 of withholding issuance of potash-pros- 
pecting permits in New Mexico to avoid overdevelopment was con- 
tinued during 1936. No new permits were issued, and all permits 
previously issued have now expired by limitation. Three leases were 
applied for by permittees who had complied with the necessary 
requirements. 

Pursuant to Senate Resolution 274, 74th Congress, 2d Session, a 
subcommittee of the Committee on Public Lands and Surveys under- 
took an investigation of all phases of the potash industry. Hearings 
were held, and the organization of the industry was studied. The 
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resolution instructed the committee to report at the next session of 
Congress. However, the investigation has not been cumpleted, and 
it is anticipated that an interim report will be submitted and authority 
sought to continue the investigation another year. 

The Bureau of Chemistry and Soils of the Department of Agricul- 
ture continued the study of methods of preparing suitable potash 
fertilizer salts from various raw materials. Reed and Clark ! pre- 
sented a paper at a meeting of the American Chemical Society de- 
scribing & method of making potassium nitrate from potassium chloride 
and nitrogen peroxide. Potassium nitrate contains two important 
plant food elements and has chemical and physical properties that 
make its use for fertilizer advantageous, but Such use has been limited 
by the cost of manufacture. Interest has been revived by the advent 

1 low-cost ammonia, a possible source of nitrogen for potassium 
nitrate. 


REVIEW BY STATES 


California.—The American Potash & Chemical Corporation, 70 
Pine Street, New York, operated its refinery at Trona, Calif., at near 
capacity throughout the year. Brines from Searles Lake are treated 
in this modern plant to produce muriate of potash, borax, soda ash, 
and salt cake. Although other chemical plants are extracting various 
salts from brines in California, this company is the only producer of 
potash in the State. 

Maryland.—Potash as a byproduct of cement manufacture was 
recovered from cement-kiln dust by the North American Cement 
Corporation at its Hagerstown plant. This is the only cement plant 
in the United States now recovering potash, although during the 
World War, when potash commanded fabulous prices and was sought 
from every conceivable source, a number of plants processed the flue 
dust to extract the potash. The raw material fed to cement kilns 
may contain 1 percent or more potash. 

At Baltimore, potash was recovered from molasses waste at the 
alcohol plant of the United States Industrial Chemical Co. 

New Mexico.—Nearly 600,000 tons of potash ore were mined during 
1936 by the two companies operatin in the Carlsbad district. Equip- 
ment of the mines is ample to handie at least double the tonnage now 
hoisted. Mechanical equipment underground includes undercutters, 
electric auger drills, mechanical loaders, electric haulage, and auto- 
matic skip loaders. The ore is a mechanical mixture of sylvite (KCI) 
and halite (NaCl), with insignificant amounts of other impurities. 

The refinery of the United States Potash Co. is of the conventional 
type in which the salts are separated by solution and fractional 
crystallization, yielding a product of white granular muriate of potash 
that is better than 99 percent KCl. Operating improvements have 
stepped up the output of this plant to around 500 tons of muriate a 
day, about 25 percent above its rated capacity. Increased warehouse 
facilities add flexibility of operation. 

. In November the Potash Co. of American completed its No. 2 shaft 
that will be used primarily for ventilation. "The shaft is equ uipped with 
a reversible fan of 150,000 c. f. m. capacity that will be operated 
normally to exhaust air from the mine. At this property, prepara- 


! Reed, Donald L., and Clark, K. G., Potassium Nitrate from Potassium Chloride and Nitrogen Perox- 
ide: Ind. and Eng. Chem., vol. 29, 1937, p. 333. 
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tion of high-grade muriate is accomplished by a soap-flotation process 
in which halite (NaCl) is floated and sylvite (KCl) depressed. The 
sylvite concentrate, although 96 to 99 percent pure, retains the char- 
acteristic red color of the ore. Operation of this plant started in 
October 1935. It is now being enlarged to double its capacity and is 
expected to be ready late in 1937 to turn out 400 tons of muriate a day. 

The Union Potash & Chemical Co. was formed in January 1936 to 
consolidate the interests of the Texas Potash Co., the Independent 
Potash & Chemical Co., the New Mexico Potash Co., and the Carlsbad 
Potash Co., in a number of prospecting permits that had been ex- 
plored by drilling. The permits have now expired by limitation, but 
the company has filed application for three leases of 2,560 acres 
each covering areas shown by the core tests to contain commercial 
beds of potash salts. Although the leases had not received the formal 
approval of the Secretary of the Interior by the early part of 1937, 
permission was given to continue operations, and a shaft was started 
in September 1936 at a point about 6 miles directly south of the 
United States Potash Co. mine. Work was soon stopped but was 
resumed in February 1937 and in May the shaft was reported to have 
reached a depth of 218 feet, of which 213 feet had been concreted. 
Water was encountered at this point, and preparations for sealing it 
off from the shaft were under way. Core tests indicate a bed of 

ood-grade ore of minable thickness at a depth of about 900 feet. 

nlike the other mines in the district, the ore is expected to be a 
mixture of langbeinite and sylvite, and plans of the company are said 
include the manufacture of sulphate. It is understood the Inter- 
national Agricultural Corporation, 61 Broadway, New York, has 
acquired an interest in the property in return for financing develop- 
ment. 

All prospecting permits have now expired by limitation, and no new 
permits or leases were granted during the year. 

The New Mexico business privilege tax limited to 1 year enacted in 
1934 was reenacted as permanent legislation in 1935 (Chap. 73, Laws 
of 1935). This law imposes on potash producers a tax of 2 percent on 
the gross receipts of crude potash sold and % of 1 percent on the gross 
receipts of refined products sold. In addition, the severance-tax law 
enacted in the spring of 1937 levies a tax of 1 percent on the value of 
all potash products “computed as of the time when and the place 
where the same have been severed or taken from the soil immediately 
after such severance.” Both taxes are assessed on gross value after 
deducting royalties or rentals paid the United States of America or 
the State of New Mexico. 

Utah.— According to a recent announcement, Western Mineral 
Products, Inc., San Fernando, Calif., will utilize the plant of the 
Soil-Tone Fertilizer Co. to manufacture fertilizer products from 
Marysvale (Utah) alunite. The alunite will be calcined, ground, and 
bagged at the San Fernando plant. 


FOREIGN TRADE? 


Imports.—Imports of potash materials for consumption in the 
United States decreased 109,844 short tons (18 percent) to 493,711 
tons. In terms of K,O, the decrease was only 12 percent, reflecting 


! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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the larger proportion of high-grade salts. The average grade was 43 
percent equivalent to 211,766 tons of K;O compared with an average 
of 40 percent in 1935. Fertilizer salts comprised 93 percent of the 
total potash imported, 7 percent being destined for chemical and other 
industrial uses. 

The quantity, average grade, and total declared value of the various 
potash salts imported in 1935 and 1936, classified by uses, and the 
approximate K,O equivalent of imports for the past 5 years are shown 
in the following tables: 


Potash materials imported for consumption in the United States, 1935—36 


1935 1936 
Ap- 
ps Approximate Approximate 
equiv- equivalent equivalent 
alent as po as potash 
Material as (K30) (K30) 
potash | Short || ——— Short | | . , | Value 
(K30) | tons Value | ‘tons 
(per- Per- Per- 
cent) Short | cent Short | cent 
tons of tons of 
total 
Used chiefly in fertilizers: 
Kainit 14.0) 1,845 258 0.1 $11,315 1, 616 226 0.1 $10, 908 
ee 20.0 8l, 043 16, 209 Lë 578, in 57,676| 11,535 5.5| 517,638 
» 5, ` H , 54, 1 e mm e e o e ss le e see oe sm lee e se sel ee oss ns 
Manure salts IOS RC PAST D d 262, 370 136, 432 75865 A 743, 913 39, 053 12, 263 5. 8 475, 049 
Muriate (chloride)......... 56. 4|.......]..- Ge Ee ola... | 235, 959] 133,081| 62.8| 5,193, 634 
Nitrate(saltpeter) (Chilean) 14.0| 31, 631| 4, 428 1.8 689, 504 , 630 6, 668 3. 1| 1,007, u 
Potash-magnesia sulphate..| 27.0] 25,876} 6,987; 2.9} 515,281} 13,605} 3,673; 1.7] 276,78 
Sulphate................... 50. 0| 70,819| 35, 410| 14.6, 2,014,626) 59,581) 29,791| 14.1] 1,812, 793 
Other potash fertilizer ma- 
terial !2....-------------- 60. 0 272 163 1 1, 849 278 167 zl 2, 206 
Total fertilizer........... AREAS 569, 419/228, 556] 91.6| 9, 609, 443! 455,398! 197,404] 93. 2} 9, 298, 050 
qe chiefly in chemical indus- 
tries: 
Bicarbonate............... 46. 0 219 101 35, 529 146 67 23, 068 
Bitartrate (argols) ......... 200 8,184| 1, 637 902, 541 8, 403 1, 681 910, 620 
Bitartrate (cream of tartar).| 25.0! (3) (2) 8 95 24 18, 658 
Bromide................... 39. 6 2 2, 904 18 7 13, 114 
Carbonate, crude..........| 61.0 
Carbonate, crude or black 2, 063} 1, 258 231,551] 1,397 852 150, 806 

SALES A 50.0 
Carbonate, refined......... 67.0 
A ceo 80.0; 1,713] 1,370 226, 165] 1,546; 1,238 209, 505 
Chlorate and perchlorate...|  36.0| 7,159] 2,577 5.4 752,007| 7,014; 2,525 6.8 115, 510 
Chromate and bichromate.| —40.0/.......|....... RE h SE (2) (3) : 469 
Cyünidé. i. ecciesie nese 70.0 49 34 38, 780 Ku 35 40, $03 
Ferricyanide (red prussiate)| 42.0 81 34; 38, 610 92 39, 44, 432 
Ferrocyanide (yellow prus- 

E d NEE 44.0 17 7 4, 763 43 19 10, 150 
Iodide s ------------------ 28.0| (2) 2) 581| (1) 1 6 
Nitrate (saltpeter),crude...| 40.0, 13,626} 5,450 554,586| 18,311 7,324 694. 200 
Nitrate (saltpeter), refined . 46.0 748 344 56, 910 878 404 66, 606 
Permanganate............. 29. 0 14 21 15, 577 63 18 13, 378 
E eoe 50. 0 238 119 42, 756 257 129 49, 191 

Total chemíical...........|....... 34, 176| 12,954| 5.4] 2,903, 268) 38,313| 14,362} 6. 8| 3. 020, 906 

Grand total..............|......- 603, 595/241, 510} 100. 0,12, 512, 711, 493, 711| 211, 768) 100. 012, 316, 956 


1 Chiefly wood ashes from Canada. 
3 Less than 1 ton. 


Approximate equivalent as potash (K40) of potash-bearing materials imported for 
consumplion in the United States, 1932-36, in short tons 


EE 113, 505|1935..._.._.._.------------ 241, 510 
Er oo ceeaera aani one esa 171, 854 | 1936........._----------_-- 211, 766 
1934 EE 171, 955 
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In the following table imports of the various salts from all countries 
making shipments to the United States are shown.  Fertilizer salts 
imported from Belgium, Canada, and Netherlands represent trans- 
shipments of material originating largely in Germany or France. 


Potash materials imported into the United States in 1936, tn short tons 
[Figures in parentheses in column headings indicate in percent approximate equivalent as potash (K30)] 


TER Potash- Kainite Bitartrate 
ate Sul- ps ed Manure 

Country GH phate eil: ar Agri ciem 

ride (50) 1.4 or wine o 

(56.4) d (14) (20) lees tartar 
) (20) | (25) 

BI EE Ier AS A ban aac sa s c cem at E USE 
ER ee ét EE EE A EE GE, E s ree 221 |: 
Weil 2 clc oe eee 9,938 | 7,536 |........ 2, 365 EE 6, OOF EN. opo 
Bop — T 7, 803 157 E EE SAM met L8 ER 
CNG EE A AA IEA AO Ce AA RES Kéi PM 
Be Eu A EE, A PEN A EE s A A IE 
Czechoslorala cc a di ad alas 

e A ege 5,692 | 1,538 |........ 220: | euis 1, 076 845 (1) 
Germa. EE 117, 303 | 37,389 | 13,141 | 21,567 | 1,023 | 29,691 |........]-------- 
Hong Kong. 1 c oce eee E AAA PA PA, Ee AN EE 
TA PME a cate wets PA ces | sue eeu eee SP Ee 6, 501 95 
DADAM EE EE nc pec a EE KEE EE AS ES ee EE 
PAA EE A each EE A DEER DOI DEE ME EE 
Netherlands. -..ooooococccceocccccon.. 83,617 | 12, 302 456 | 14, 805 392 |.21,.302 |i. eme 
PFortügil. ud ee AAA ote ecce EE Mei A 536 |........ 
NIE gs lcevrxedau clc ouem. I1. 606; AA AA A PA A. PM A 
o A AA AO A AAA AA MS A RA EE 
do A III RA ACA AEREA SE ES APO EE 
o A EE AO AA EA AAA E 33) luscianas 
USS. A A AA AA A EA EA EA AA 
United Kingdom A A PA AAA A MA A MA CA ER 
235, 959 | 59,581 | 13,605 | 39, 053 1,616 | 57, 676 8, 403 95 

Approximate equivalent £s potash 

O A i eee a re Ene! 133, 081 | 29, 791 3, 673 | 12, 263 226 | 11, 535 1, 681 24 


Nitrate perd Total 
Caus- | Carbo-| Cya- us and All 
Country tic nate nide id A per- other 
(50) (61) 60) | (it and GC (48) GE Value 
Aleera WEE EEN AA EA LO AAA e Len 224 $19, 051 
nt et ERRORS DONE O REMO. MEER UM EM eege? 221 14, 325 
A AA A A E Ee AE (Dos Went one 25, 446 §30, 262 
INR EEN ES Ano EE, DEE 874 3 274 | 9,125 235, 820 
uir me A DEE MUN RA ME 47, 030 20 |... 47,687 | 1,013, 909 
Le EE EE Ee i DEE E GE 2 3 302 
Czechoslovakia............-..-.---]..---... a MSN A A 59 71 12, 911 
France... CR IO DEE EE 868 | () | 10,243 | 347, 943 
Germany. ee e ee 1,403 | 1,249 50 | 17,437 | 5,039 | 1,352 246,644 | 6,314, 830 
Hong Kong... eo rte Watt vM RECTE E UMEN 2 
WAV Mr A MA AAA NR UTE 1 6, 597 734, 750 
ERC oct ee ch A E D OO, GE ce Ln 221 19 901 44, 915 
MATA ET EE en A RO A EEN RENE 201 500 
Netherlands............. rep. SE E D Bo MM: DeL ROC: 47 |133, 125 | 2,573, 222 
LOS EE) EE WEE A EA ots a ea BEE 536 49, 777 
sg 05002 A IO AER AA ESA NEQUEO aV. EMO 11, 606 261, 834 
Sweden... odonuu. V yee alee 143 Items 168 |........ 312 69, 819 
Switzerland. lero o ile cac MES 695 1 696 77, 079 
US AA PES OEC OPEN te EA pterea tn cea A EE 33 2, 933 
US os t o CRUSSI) S tees PEA E, AA IA (D Vege eet O) 5 
United Kingdom..................]|........ 13 ds ecl caseus estis 18 31 10, 803 
1, 546 1, 397 50 | 65, 941 7,014 1, 775 |493, 711 |12, 316, 956 
Approvimate equivalent as potash 
Ee ete ede A ete e 1, 238 852 35 | 13, 992 2, 525 850 |211, 766 |.......... 


1 Less than 1 ton. 
3 Nitrate from Chile calculated at 14 percent Ka, other countries 40 percent. 
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Exrports.—Exports of fertilizer salts again registered a notable 
increase. However, this was due entirely to speculative resales and 
does not represent enlarged export business of domestic producers. 
In fact fertilizer exports from primary sources decreased from 68,922 
short tons of salts equivalent to 41,283 tons of K,O in 1935 to 61,557 
tons equivalent to 37. 235 tons of K,O in 1936. Of recorded exports 
41,474 tons containing approximately 24,844 tons of K,O were drawn 
from stocks that were doubtless bought for speculative purposes at 
the attractive low prices prevailing from May 1934 to July 1935 and 
profitably disposed of at the higher price levels of 1936. The stabi- 
lized market of 1936 offered little inducement for speculative buying, 
and there is no evidence of significant transactions of that nature. 
Japan and Canada continue to be our best customers for domestic 
products, although exports to Belgium exceeded those to Canada in 
1936. It is obvious that exports of potash fertilizer salts to many of 
the countries listed in the following table would be improbable, ex- 
cept under extraordinary circumstances. 

The chemical salts exported include cream of tartar, potassium 
bromide, potassium chlorate, potassium citrate, potassium iodide, 
and saltpeter. Quantities are small, but per-ton values are high. 


Potash fertilizer material exported from the United States, 1935-36, by destinations 


1935 1936 
Destination 
Short tons Value Short tons Value 

Bibel A 38 S1. IR ee cecus PA 
Australia................-...... SEDENS M EE, EE EEN 3 $89 
Barbados... uio oe eo O ee ete cs be leeks EEN SI 288 9. 342 
o A E A li cs 2, 704 74,051 16, 488 425, 224 
Canada. ss it nde 13, 751 304, 330 10, 549 212 14 
Err EE ER 1, 145 41,070. A deles 
Colombia... EE EE 3 100 4 213 
CUDA EE 777 17, 660 7 24. 561 
Dominican Republic..................... BUE, 6 EE Cep ce EEE 
Finland...... Dade A A C eic Ee 200 6, 544 888 26, 134 
Franco on te eto A A OS EE RA A E T 838 2. 00 
ClOTIMANY 2s Seco uoesdee os uba dei aa 587 16, 862 677 20, 610 
Guatemala. cee cee nadaa 17 1, 513 21 1, 179 
EEN ENTRE ON CS 1 41 S26 
Honduras o: n anser ed RC Si E ince 398 10, 675 161 4, 681 
India Drs See ee EE a eee occa ses 34 1, 219 
Italy har ue i se eee E e 2, 480 1,142 1, 995 60, 736 
PAM ARICE cis oii o oe Lx ERE EOM CR IM og ` E VE con nce a uei 
hien soa O we one EEN 50, 176 1, 387, 615 60, 665 1, 85885, 509 
Mozambique ees a: citation AA VE 2. 950 
Netherlands... Got ee ete hee 560 18, 125 1, 494 47,23 
New Zenlnnd. mono 2 139: A A 
Niearagug o ARA 2 1 59 
INGEW OD Voces nc exe wes oes Mi EP ected n She cm pA A Se 1, 936 54, SS 
Oceania, Frenchi 2c. elec te eta E cie CE AN l 

Pána A EE AAA aot dee EE im 3 M 
Philippine Islands............. SHEEP ape" 016 12, 425 560 17, 900 
Salvadó ue ee e EE, AAA EE 1 d 

Sweden. eegen A A 2, 369 68, 166 3,835 112, va? 
Trinidad a A VE 6 $i 
Union of South Africa...... DEE lee ciere tok cachet dete 1,213 39. z4 
United-Kingdom. s-sess dene caue cbe E, tuii s cule ete d 151 4,131 
A A EE EE 13 723 (1) E 
West Indies (“Other Brisbhi". 47 1, 503 209 5,731 


15, 083 1, 992, 062 103, 031 3, 049, 822 


! Less than 1 ton. 
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Potassium salts (not fertilizer) exported from the United States, 1932-36 


Year | Short tons Value Year Short tons Value 


EE 887 $241,179 || 1915. Liceo e Ren 3, 641 $637, 473 
o cM -—— 1, 275 301, 596 || 1936. ..................... 2, 333 487, 347 
xr e —Ó—— M 2, 121 460, 929 


WORLD PRODUCTION 


There are so many gaps in official figures for production in 1936 
that only an approximation of world output is possible. In the 
following table showing metric tons of K,O in marketable salts pro- 
duced, 1936 output of Soviet Russia, Spain, and Palestine are esti- 
mated. .An increase of about 5 percent in the world total is indicated. 


Approzimate world production of marketable potash salts, 1935-36 


1935 1936 
Country 
Metric tons Percent of Metric tons Percent of 
Ka total Ka total 
Germany. sn ii dw eres ews 1, 395, 000 61.2 1, 435, 000 59.7 
Re EE en! dot eio coe. 347, 300 15.2 365, 200 15.2 
United States... .. ll lc oe eee eee. 174, 597 7.7 224, 386 9.4 
U. S. S. BR. ROSSI ic ns ai i tes 150, 000 6.6 200, 000 8.3 
LE WEE 71, 539 3.1 85, 000 3.6 
MIU NERONE SPORE EA EES 121, 372 5.3 75, 000 31 
STT EE A wows 10, 851 .5 12, 500 .5 
Other countries. .......... cll Ll LLL lL Ll creer 10, 000 .4 5, 000 .2 
2, 281, 959 100. 0 2, 402, 056 100. 0 


Available official figures of world production from 1932 to 1936 are 
shown in the following table: 
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POTASH 1393 
FOREIGN DEVELOPMENTS 


The following comments on the potash industry in foreign countries 
&re based on information drawn Kee from official reports to the 
Bureau of Mines and the Bureau of Foreign and Domestic Com- 
merce. Acknowledgment is made to the following consular officers 
and commercial agents: Commercial Attaché Gardner Richardson, 
Vienna, Austria; Assistant Trade Commissioner Wilson C. Flake, 
Sydney, Australia; Assistant Trade Commissioner Earle C. Taylor, 
Paris, France; Consul Edwin A. Plitt, Paris, France; Vice Consul R. 
Austin Acly, Strasbourg, France; Vice Consul Sydney B. Redecker, 
Frankfort-on-Main, Germany; Consular Clerk W. S. Jesien, Frank- 
fort-on-Main, Germany ; Consul David H. Guffum, Leipzig, Germany ; 
Consul General G. K. Donald, Milan, Italy; Trade Commissioner 
Paul P. Steintorf, Tokyo, Japan; Assistant Trade Commissioner Carl 
H. Boehringer, Tokyo, Japan; Vice Consul James Espy, Mexico 
City, Mexico; Consul General Leland B. Morris, Jerusalem, Pales- 
tine, Consul General George Wadsworth; Jerusalem, Palestine; Com- 
mercial Attaché George R. Canty, Warsaw, Poland; Consular Clerk 
M. Pfeiffer, Warsaw, Poland; Vice Consul Charles Will Wright, War- 
saw, Poland; Consul Thomas H. Bevan, Warsaw, Poland; Consul 
Daniel M. Braddock, Barcelona, Spain; Consul Lynn W. Franklin, 
Barcelona, Spain; Consul E. B. Bower, Stockholm, Sweden. 

Australia.—Better prices for wool and wheat resulted in increased 
fertilizer consumption in 1936 and further expansion of fertilizer sales 
18 anticipated in 1937. During the 1935-36 fertilizer year Australia > 
imported 3,012 tons of potassium sulphate and 7,436 tons of potas- 
sium chloride, of which Palestine supplied 700 tons of sulphate and 
2,201 tons of chloride. 

Austria.—Experimental borings for potash are being carried on at 
the Hallein mine in Upper Austria. Recent developments are said 
to offer some encouragement that potash deposits will be found not 
very far beneath the Hallein salt beds, although the National Geo- 
logical Association is of the opinion that there are no deposits worth 
exploiting below the salt beds. If deposits are discovered they could 
be opened by almost horizontal adits from the valleys. 

France.—Total output of 2,099,400 metric tons of potash salts 
equivalent to 365,200 tons of K,O in 1936 surpassed by a narrow 
Margin the corrected 1935 figures of 2,027,200 tons of salts and 
347,300 tons of KO About two-thirds was supplied by the State 
mines and one-third by Kali Sainte-Thérése. Sales totaled 386,000 
tons of K,O, an increase of 40,000 tons from the previous year, but 
still 106,000 tons behind the record year 1929. In terms of equiva- 
lent K,O, the domestic market absorbed 220,000 tons in 1936 against 
155,000 tons in 1935 and 230,000 tons in 1929. Exports dropped 26,000 
tons to 166,000 tons. Potash available for export, after supplying 
the domestic market that must be given priority, was less than the 
French export quota. The deficiency was made up by other mem- 
bers of the International Cartel. Domestic prices were unchanged 
in the face of higher costs imposed by labor legislation, but export 
sales were more: profitable following devaluation of the franc. On 
the whole, the industry enjoved a prosperous year. Kali Sainte- 
Thérése, capitalized at 80,000,000 francs, reported that net profits in 
1936 increased 6.8 million to 23,900,000 francs and declared a divi- 
dend of 32 percent compared with 22 percent in 1935. The State- 
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controlled mines likewise have proved very profitable and in the past 
12 years have paid 263,000,000 francs in dividends into the State 
treasury. These mines were acquired by the French Government in 
1924 after having been sequestered since 1919. A law regulating 
their operation that has been before the National Assembly for a 
number of years finally passed the Senate and was published January 
26,1937. This law provides that the French Government shall remain 
owner and exploiter of the mines, the profits to be divided between 
the public Treasury, the three Departments of the Haut-Rhin, the 
Bas-Rhin, and the Moselle, the former French or allied shareholders 
whose bonds have not been liquidated, and the agricultural syndicate. 
The management of these mines is subject to the control of the min- 
isters of Public Works, Agriculture, Commerce, Labor, and Colonies, 
as well as the Finance Inspection services and the Accounts and 
Finance Commissions of the Assembly. The law stipulates that all 
exploiters of potash mines in France, Algeria, and the French colonies 
shall belong to one common sales agency which will have exclusive 
sale of their product at prices controlled by the Government. The 
maximum prices for potash in France and Algeria will be fixed by 
the Minister of Public Works, in agreement with the Minister of 
Agriculture for farm use and with the Minister of Commerce for 
industrial uses. In the French Colonies these maximum prices will 
be fixed by the Minister of Public Works in agreement with the Min- 
ister for the Colonies. The law also provides that in future all new 
potash deposits in France, Algeria, and the French Colonies shall be 
reserved for the State. 

A decree, effective November 1, 1936, extended to workers in under- 
ground potash mines the provisions of the decree of September 25, 
1936, limiting working hours in underground coal mines to 38 hours, 
40 minutes per week, or 7 hours 45 minutes per day, 5 days a week. 
Reduction in the hours of labor, increased wages, and paid vacations 
are expected to result in an increase in the price of potash. However, 
the workers were not satisfied with these concessions; the trade unions 
in Alsace immediately demanded a 30-hour week and a stay-in strike 
broke out in two mines. In February 1937, 10,000 workers in the 
State mines went out on strike. 

À new discovery of seeming importance in the neighborhood of 
Hettenschlag, Department of the Haut-Rhin, Alsace, was reported 
during the year. Two bore holes encountered potash at depths of 748 
meters d 912 meters, respectively. In the first hole three beds 
totaled 4.42 meters in thickness and averaged 18.8 percent K,O. In 
the second hole also, three beds were found totaling 3.40 meters in 
thickness and 18 percent K,O content. The deposit 1s now estimated 
to contain about 16,000,000 tons. 

A company with a capital of 16 million francs has been formed in 
Paris to prospect and exploit the potash deposits in the Landes district 
of southwestern France, formerly held by the Société Miniére du 
Sud-Ouest. It is understood the Government has authorized the 
State mines to acquire a substantial share in the new enterprise. It is 
estimated that at least 5 years will be required to develop and equip 
these properties, by which time it is hoped that consumption of potash 
will have increased enough to absorb the output of these new mines 
without disturbing the stability of the domestic market. 

Germany.—Consul Sydney B. Redecker, Frankfort-on-Main, re- 
ports continued improvement in the German potash industry, though 
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at a slower pace. The rapid recovery in potash output from the de- 
pression low of 1932 slackened in 1936 to an increase of only 39,000 
tons of potash in marketable salts, about 34 percent above the 1935 
figure. Although domestie sales expanded around 10 percent, ex- 

orts fell 1% percent in bulk and nearly 4 percent in contained K;O. 

otwithatandin ing this shrinkage in volume, the value of export ship- 
ments increased about 16 percent, reflecting higher international 
prices. A considerable, but undetermined part of 1936 German 
potash exports was for the account of Spanish producers whose opera- 
tions were interrupted by the war in Spain. If these shipments later 
are to be ay ae by the Spanish companies the share of 1936 world 
potash trade for German account was less than German export figures 
indicate. From the following table of output and sales the notable 
gains of the past 5 years are apparent. Figures for sales in 1936 are 
aa available but probably approximate those for output used in the 
table. 

Production and sales of potash salts in Germany, 1982-36 


Production (thousands of metric tons) Sales (metric tons K30) 
Year Salts mined Vau os Domestic Foreign 
Total 
G G P P t ER 
ross TOSS .| Percent ercen 
weight K10 weight Ra Quantity of total Quantity of total 
1032. 6, 416 871 1 2, 650 787 | 641,179 75.7 | 205,821 24.3 847. 000 
1933 7, 363 1, 026 3, 061 906 716, 868 76.4 221, 132 23.6 938, 000 
1934....... 9, 617 1, 320 4, 173 1,179 | 858, 880 70.4 | 361,120 29. 6 | 1, 220,000 
1935....... 11. 673 1, 599 4,716 1, 396 920, 000 69. 2 410, 000 30.8 | 1,330, 000 
1936....... 11, 900 1 1,644 1 4, 848 1, 435 [21,040,000 72.5 | 305, 000 27.5 |31, 435, 000 


! Estimated. 
3 Production available for domestic consumption. 
3 Total production of K:0 in marketable salts. 


There was little change in the official domestic schedule of potash 
prices which, in 1935, resulted in average prices, delivered at any rail- 
road station in Germany, ranging from 17 marks per metric ton for raw 
salts (12 to 15 percent K,0) to 84.8 marks for 50 percent muriate and 
113 marks for sulphate. On the other hand, the average export value 
of raw salts jumped from 29.62 marks per metric ton in 1935 to 38.36 
in 1936 and that of processed potash from 57.91 marks in 1935 to 
66.42 in 1936. The rise in net profits of the four leading potash 
companies, controlling four-fifths of the industry, from a total of 9.9 
million marks in 1934 to 11.1 million in 1935 is believed to have con- 
tinued in lesser degree in 1936. A recent decree established a price 
reduction of 25 percent effective May 16, 1937. 

Faced in recent years with growing competition in the foreign potash 
trade, German potash companies have sought by technical improve- 
ments to reduce production costs; markets for byproduct materials 
(magnesium and sodium salts, borax, and bromine) have been de- 
veloped further; new interests in the. nitrogen and crude petroleum 
industries have been acquired; and during 1936 large plants have been 
constructed to manufacture synthetic gasoline d magnesium-metal 
alloys. Carnallite, a low-grade potsah salt abundantly available in 
existing mines, supplies the raw material from which magnesium metal 
is extracted by processes recently perfected. These industries, under- 
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taken by the larger companies (notably Wintershall A. G., leading 
world potash producer with 50-percent control of the German potash 
industry) as adjuncts to their basic potash business, have received 
great impetus from Germany’s struggle to attain national self- 
sufficiency. 

New legislation extended for 3 years the law granting sellers of 
fertilizer prior liens upon farmers’ crops. This has already been in 
effect 3 years and has resulted in expanding the national consumption 
of fertilizers. The Government also renewed for a further year the 
system of export-subsidization instituted in 1935, whereby manufac- 
turers are required to pay a special tax, ranging from 2 to 9 percent 
of their domestic turn-over, for supplying a national fund from which 
subsidies are granted exporters to enable them effectively to meet 
foreign competition. Financial progress of the industry is being re- 
tarded by the steadily rising burden of taxation to support the Govern- 
ment’s aggressive economic nationalism, rearmament, and public- 
works programs. A 50-percent increase in corporate income tax was 
decreed in the latter part of the year, raising the tax from 20 to 30 

ercent of the total net profits realized. Profits disbursed to share- 

olders were depressed by compulsory payment into Government 
loans of all dividends above 8 percent of the nominal stock value and 
all dividend increases above 6 percent. It is estimated that German 
companies will pay in taxes 50 to 60 percent of their net profits. The 
potash industry, drawing its supplies from abundant domestic sources, 
18 little concerned with Government decrees restricting and guiding 
consumption of raw materials that hamper industries normally 
dependent on imports or limited domestic resources. 

Italy —Annual production of potassium salts from molasses residues 
at the plant put in operation in 1935 by L’Appula Soc. Anon. is now 
reported to be 4,000 tons. The salts produced include chloride, sul- 
phate, bicarbonate, hydroxide, and metabisulphite. It is alleged that 
a large deposit of potash salts has been discovered near Calascibetta, 
Enna Province, Sicily. Italy now depends upon foreign countries 
for its potash requirements. Efforts to produce commercial supplies 
of soluble potash and aluminum from leucite deposits have been 
abandoned as uneconomic. 

Japan.—Growing demand for potash fertilizers has stimulated 
efforts to recover potash from various domestic sources. Residual 
brines from evaporation of sea water to produce salt contain sub- 
stantial amounts of potash. A professor at the Tokyo Imperial 
University is reported to have patented a process of treating residual 
brines with aluminum sulphate to yield potassium sulphate, the 
aluminum sulphate being recovered for further use. It is estimated 
that approximately 18,000 metric tons could be recovered annually 
from residual brines of the salt industry. Two processes are said to 
have been developed for treatment of molasses at alcohol distilleries 
to produce potash salts. One process is alleged to recover 95 percent 
of the potash content of molasses by treatment with aluminum 
sulphate, the yield of alcohol being unaffected. The production of 
potash chemical salts likewise is receiving increased attention. 
Potassium ferrocyanide and potassium permanganate are now being 
produced by the Mano Chemical Works at the rate of 5 and 10 tons, 
respectively, per month. Japanese producers of potassium chlorate 
reached an agreement on March 30, 1937 with the European potassium 
chlorate syndicate with respect to sales territories and export quotas 


POTASH 1397 


for the year 1937. Japan is allocated a total of 6,900 metric tons for 
the year, representing the entire consumption of Japan and Man- 
chuna, 55 percent of that of China, and a small percentage of other 
markets. . 

Mezico.—Discovery of a large deposit of alunite in the State of 
Guanajuato is Poe. The deposit, said to occupy an entire hill 
15 miles west of Comonfort, is estmiated by the Instituto de Geologia 
to contain 2,943,000 tons in sight. The deposit is said to be 40 percent 
pure alunite and to contain 18.45 percent alumina and 4.57 percent 
combined potash and soda. 

Nigerra.—Exports of potash have approximated 100 long tons 
annually for the past 5 years. Potash is also said to be an important 
item in internative trade. 

Palestine.—Exports of potash from Palestine increased in 1936 to 
23,372 metric tons valued at £132,857 from 18,124 tons valued at 
£80,231 in 1935. "The Palestine Potash, Ltd., concessionaire for 
extraction of potash and other chemicals from the waters of the Dead 
Sea, reported production and sales increased in 1936 and prices 
improved following the conclusion early in the year of agreements 
with European producers. The political disturbances in Palestine 
during the year did not affect operations and sales but caused some 
transport difficulties. Jewish and Arab employees of Palestine 
Potash, Ltd., worked peaceably side by side throughout the dis- 
turbances. Work proceeded on the new plant at the southern end of 
the Dead Sea that is expected to be ready for operation in 1937. 
About one-fourth of the area of evaporating pans at the north end of 
the Dead Sea is in Trans-Jordan. 

It is believed that the International Potash Cartel pact with 
Palestine relates particularly to distribution to the newer markets in 
Near Eastern nd Far Eastern countries that are expected to develop 
rapidly as the result of the educational and sales propaganda work of 
the cartel. The Palestine industry is particularly well situated to 
reach these markets, and it is reported that construction of & cable 
railway from the Dead Sea to the ocean harbor will reduce f. o. b. 
ocean-port costs to around 40 percent below those of the German 
industry. 

Poland.—Production of crude salts increased 49,000 metric tons to 
434,000 tons, equivalent to 85,000 tons of K,O, in 1936. This is an 
all-time high and indicates growing domestic use, since exports, con- 
trolled by Poland's quota in the International Potash Cartel, remained 
virtually stationary at 83,000 tons of merchantable salts. The 
industry is practically & Government monopoly, the mines being 
owned by the Government and the sales organization controlled by 
it through tne National Economic Bank. The domestic market is 
protected by an import duty of 16.50 zlotys ($3.13) per ton. Reserves 
were estimated in 1935 by the Polish Geological Survey at 450 million 
tons. 

Spain.—Notwithstanding continuance for some months of low prices 
nominally terminated in April 1935 by agreement with the Interna- 
tional Cartel, Spanish producers enjoyed a profitable business in 1935 
and faced 1936 with prospects of continued improvement under 
stabilized market conditions. However, the outbreak of civil war 
following the revolt of the army closed the mines in the late summer, 
and about September the directors of the three companies were 
obliged to flee the country. The mines had continued to operate and 
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accumulate stocks at Barcelona for some time after shipments were 
no longer possible because of the high premiums demanded for 
insurance. The last shipment of potash from Spain to enter the 
United States was 1,966 tons of chloride imported in July. The 
mines are in Catalonia in an area controlled by the Government and 
are said to have been kept in good condition, under the management 
of control committees set up by the workers. They are reported to 
be subject to a new Catalan decree of collectivization for the appro- 
priation of large enterprises. However, it is stated that, in view of 
the foreign capital in these three companies, the Catalan minister will 
only settle the question of appropriation after discussion with the 
owners. In October it was learned that potash was being shipped 
from Barcelona, and on December 15 the steamer Beatsa arrived at 
London with a cargo believed to be Spanish potash. An injunction 
was obtained on behalf of the three Spanish companies owning all the 
potash mines in Spain to prevent delivery of the cargo to the consig- 
nees on the ground that it belonged to the mine owners. The court 
will have to decide whether the mines have been validly sequestered 
by the Spanish Government. More recently it has been reported 
that the Spanish Government, badly in need of exports to balance the 
large import of war materials, will take special measures eeu DT 
price concessions) to foster the export of potash, large stocks of which 
have accumulated. The mines were reported in December to have 
resumed operations, and it is said that a project has been drawn up for 
socializing them &nd that the product may be dumped abroad at cut 
prices. In that event, it is conceivable that world markets again 
may be demoralized by Spanish potash. As yet world trade has not 
been affected by cessation of shipments from the Spanish mines, as 
the Spanish quota has been supplied by other members of the Inter- 
national Potash Cartel. 

Sweden.—According to & Government survey, potash salts could be 
produced in southern Sweden in sufficient quantity to supply at least 
half of the domestic demand. 

U. S. S. R. (Russia).—No figures for output of potash in the 
U. S. S. R. in 1936 are yet available. However, production of the 
Solikamsk mines is now well-established, having reached 1,319,000 
tons in 1935, and it is conceivable that the 1936 quota of 1,800,000 
tons may have been approximated. The mine is said to be thoroughly 
mechanized throughout with modern equipment, but to reach the 
goal of 3,000,000 tons set for 1937 will require further extension of 
workings. Labor productivity has shown steady improvement as 
the workers become more familiar with their tasks. A second mine 
being equipped near Berezniky is expected to start production before 
the end of 1937. Soviet officials are fully alive to the benefits of 
fertilization, and the Commissariat for Agriculture has recommended 
the use of 1,600,000 metric tons of potash salts a year. The present 
output of finished salts is around 400,000 tons annually, so it appears 
that domestic requirements may be expected to absorb expanding 
output for some years to come. Except for nearby eastern European 
countries, little Russian potash has appeared in world markets since 
1934. Another discovery was reported recently in West Kazakhstan, 
near the Volga River. The deposits are edid. to be high in potash 
content and close to transportation. They are favorably located for 
supplying the southern part of the country, which suffers seriously 
from lack of fertilizers, 
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As a result of increased demand for both uncut sheet mica and scrap 
mica, E uantity and value of domestic mica sold or used by pro- 
ducers in the United States in 1936 increased over 1935. Sales of 
Scrap ES decreased in North Carolina and New Hampshire but 
increased in Connecticut. Sales of uncut sheet mica in 1936 were 
lower in Connecticut but higher in North Carolina and New Hamp- 
shire than in 1935. 

Total scrap-mica sales, including fine mica obtained in washing 
kaolin and grinding micaceous schists, increased 2,103 short tons, over 
1935, due largely to an advance in the production of byproduct. mica 
and mica from schists, as the production of true scrap rose only 512 
tons over 1935. Sales of true scrap in 1936 were 12,697 tons compared 
with 12,185 tons in 1935. In contrast, sales of mica obtained from 
washing kaolin and grinding schists increased from 6,667 tons in 1935 
to 8,258 in 1936. 

Prices of domestic sheet mica rose toward the end of the year. 
As in 1935, prices of imported sheet mica were higher than those of 
similar domestic mica. Prices of India splittings showed fractional 
rises during 1936, and prices of Madagascar splittings were steady 
throughout the year. 

Both the quantity and value of imports of mica in 1936 increased 
markedly over 1935. Imports of splittings in 1936 were nearly a 
million and a half pounds greater than in 1935. Exports of mica and 
mica products in 1936 were slightly less in quantity but somewhat 
higher in value than in 1935. 

The following table summarizes the principal statistics of the mica 
industry in the United States from 1933 to 1936. 

Figure 115 shows the quantity and value of mica splittings and of 
the better grades of sheet mica imported into the United States since 
1926, also the domestic production of sheet mica in sizes larger than 
punch during the same period. 
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FIGURE 115.— Trends in imports of splittings, and of imports and domestic production of the better grades of 


Salient statistics of the mica industry in the United States, 1933-36 


1936 
Domestic mica sold or used by producers: 
Uncut sheet: 
Punch and circle: 
CDL ATO pL 253, 243 425, 156 670, 327 1. 018, 460 
A eru $10, 199 $16, 096 $28, 387 $48, 356 
Average per pound..................... $0. 04 $0. 05 
Larger than punch and circle: 
Pounds... auos ere taa 111, 297 158, 372 266, 306 300, 773 
UD de ou A E $42, 980 $74, 172 $132, 763 $155, 493 
Average per pound..................... . 39 Ku $0. 50 $0. 52 
'Total uncut sheet: 
CUNAS calcio iia 532 364, 540 583, 528 936, 633 1, 319, 233 
Valid. 02 ose eet ett oe ate eee ee $53, 179 $90. 268 $161, 150 $203, 87 
Average per pound..................... $0. 15 $9. 15 17 $0. 15 
ap: 
Short tots... oo coli cce rone ole Ri ROC ES 8, 751 7, 719 118, 852 1 20, 955 
A A A E ES $98, 159 $09, 791 | 1 $243, 951 1 $260, 594 
Average per Lon... $11. 22 $12. 93 $12. 94 $12. 44 
Total sheet and scrap: 
Short LORSE 8, 933 8,011 1 19, 320 1 21, 615 
Wal EE $151, 335 $190, 059 | ! $405, 101 1 $464, 473 
Ground 
Dry-ground: 3 
Short AAA A 6, 439 6, 824 15, 178 18, 633 
A AAA A $135, 178 $156, 046 $341, 825 $409, 433 
Average per ton.............-.........- $20. 99 $22. 87 52 $21.97 
Wet-ground: 
Short TOS it A 3, 392 2,72 145 3 4, 785 
hut: A Nee $263, 503 $247, 284 $201, 148 3 $265, 374 
Average per Lon. $77. 68 $90. 81 $55. 46 
Total ground: 
Short LODS: cccoocauu ces cou we es cheese ticle 9, 831 9, 547 18, 323 3 23, 418 
hp REN $395, 081 $403, 330 973 3 $674, 807 


Bee footnotes at end of table. 
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Salient statistics of the mica industry in the United States, 1933-36— Continued 
1933 1934 1935 1936 
Consumption of splittings: * 
POUNCS 2 ere esee demissa de A 1, 428, 329 1, 763, 035 2, 532, 084 3, 518, 058 
Malio AAA c LE rau Oe RE E eri $343, 101 $490, 148 $631, 065 $846, 393 
Imports for consumption: 
Unmanufactured: 
DÜUTICS ps cee A i ee ge es 3, 853, 906 7, 688, 458 6, 580, 486 8, 646, 446 
NG A ie eee ERROR $178, 953 $247, 408 211, 556 $262, 044 
Manufactured: 
Cut: 
Pounds oe oe ets said uode 39, 787 68, 619 04, 237 58, 496 
IV EEN $25, 609 $64, 498 $83, 382 $51, 698 
Splittings: 
POQHUS i vi due sc M um Mec sc md 1, 343, 329 2, 145, 950 3, 041, 408 4, 467, 288 
EE $255, 401 $412, 919 1 $848, 518 
Built-up: 
Pounds. 24 iL A E 15, 244 7, 637 32, 495 47, 801 
WANG oo a ana beet $10, 795 $5, 651 $25, 353 $38, 242 
Ground: 
Pounds Secolo o dd 537, 776 318, 404 |...........- 132, 712 
A EE Lies Ae Dei XE $1, 388 $907 EE $2, 282 
All other manufactured 
Pounds... sco ouuo rmv ehUar rra Ese e 3, 441 1, 898 7, 867 2, 844 
ECH $1,611 $1, 209 $3, 406 $2, 784 
Total manufactured: 
Pounds oec ode id ues LEE 1, 939, 577 2, 542, 568 3, 176, 007 4, 709, 141 
Kei EES $294, 804 $515, 214 $696, 828 $943, 524 
Total imports: 
O EE 5, 793, 483 | 10, 231, 026 9, 756, 493 13, 355, 587 
Value.......... EE $473, 757 $762, 622 $908, 384 $1, 205, 568 
Exports (all classes of mica): 
Pounds 32 sae a a ee Sa eaaa 3, 125, 873 3, 502, 408 2, 908, 762 2, 955, 040 
NEIE ebe A A IP $117, 863 $188, 525 $165, 385 $170, 011 


! Includes mica recovered from kaolin and schists as follows: 1935: 6,667 tons valued at $111,345; 1936: 
8,258 tons valued at $127,313. 

i aoa fine unground mica recovered in washing kaolin and, in 1935 and 1936, mica recovered by milling 
mica schist. 

3 Includes a small quantity of scrap imported for grinding. 

* Exclusive of a nominal quantity of splittings produced in South America and the United States. 


PRODUCTION 


Sheet and scrap.—The quantity and value of the domestic produc- 
tion of both sheet and scrap mica increased in 1936 over those in 1935. 
The domestic production came principally from three States—Con- 
necticut, New Hampshire, and North Carolina. Other producing 
States were Alabama, Arizona, Colorado, Georgia, Maine, New Mex- 
ico, South Carolina, South Dakota, and Virginia. The quantity and 
value of scrap mica produced in New Hampshire and North Carolina 
decreased and increased in Connecticut. Production of uncut sheet 
mica in Connecticut in 1936 was below the level of 1935, but the value 
of the production increased. Increases were reported in both the 

uantity and the value of production from New Hampshire and North 

arolina. The following tables show the quantity and value of the 
various classes of domestic mica sold or used by producers in the 
United States and in the producing States of New Hampshire and 
North Carolina for 1932 to 1936 and Connecticut for 1935 and 1936. 
From 1932 to 1934 there were too few producers of mica in Connecticut 
to permit publication of the figure for the sales of mica. 
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alt es Process 

AN Biltmore; N. EE Dry. 

B e INS JH MA rt eve Wet. 

l "oducts Co., Franklin, NC Do. 

EE zig, Pueblo, C010. EE Dry. 

o n A AAA A haer Do. 

x "ge poration, 323 South 9th St., Richmond, Va........ Wet. 

d D es 3 Een City, NEEN Dry. 

} CD v Milling Co., Clarkesville, S E EEN Wet. 
e 910 South Michigan Ave., Chicago, M.________...... r 

a CTN iip Co., 1521-1527 Circle Ave., Forest Park, Ill. Do 

! du 'ntree, RE alge Wet. 

à 2 ses, Plumtree, N, Costa oi Do. 

i 


' tables show the quantity and value of wet-ground 

. mica sold by producers in the United States from 

S "d sales by uses in 1936. Sales of ground mica for use 
a are shown for the first time for 1936, represented 6 


e i - total sales and ranked third among the uses of ground 
- cures for dry-ground mica include sales of byproduct 

d by the Harris Clay Co. and the General Mica Co. in 

in in Mitchell County, N. C., and for 1935 and 1936 the 

ined by grinding muscovite, sericite, and chlorite schists. 

latter material in 1936 were reported by L. E. Shepard, 


m “1z.; Thompson Weinman & Co., Inc., Cartersville, Ga.; 
k Mica Co., Spruce Pine, N. C. 


sold by producers in the United States, 1982-36, by methods of grinding 


me 


(UM C uoe ama 


D 


LOIS 


` Dry ground Wet ground Total 
d ear EE ET E E 
e Short tons Value Short tons Value Short tons Value 
Ger 5, 253 $126, 714 2, 452 $184, 126 7, 705 $310, 840 
NOU arts 6, 439 135, 178 3, 302 263, 503 9, 831 398, 681 
Ge 0, 824 156, 046 2, 723 247, 284 9, 547 403, 330 
FOR e UA 115, 178 1 341, 825 3, 145 201, 148 1 18, 323 1 542, 973 
1 18, 633 1 409, 433 34,785 1 265, 374 1 23, 418 ! 674, 807 


C | ' ER der 


Yrs 


es ground mica from schist. ` 
.es a small quantity of scrap imported for grinding. 


Ground mica sold to various industries in the United States in 1936 


Quantity ! 
Industry S We Value 
ercent o 
Short tons total 
qu lA 18, 112 77 | — $384,884 
all E EEE a Mn eee esac 2, 869 12 166, 315 
inte ———————— 1, 307 6 71, 155 
BEL 516 2 27,012 
Klee leng on ode dd AA 614 3 25, 441 
23, 418 100 674, 807 


! Includes a small quantity of scrap imported for grinding. 

1 Includes ground mica from schist. l 

3! Figures cover mica used for molded electric insulation, surfacing on asphalt shingles, Christmas-tree 
snow, manufacture of axle greases and oil, annealing, concrete and foundry facing, pipe-line enamel, plastic 


specialties, and other purposes. 
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Domestic mica sold or used by producers in the United States, 1982-86 


Sheet mica 
Scrap mica Total 
Uncut punch and nol rise Total uncut sheet 
Year circle mica p mica 


circle 


———— ——— 1 ——————— Le ————————— | ——————————— |.—————Ó——ÓÓÓÓÀ 


tons tons 
1932...... 258, 512 | $7,976 80,485 | $37,906 | 338,997 | $45, 882 | 7,040 | $83, 777 | 7,209 ($129. 650 
1933...... 253, 243 | 10,199 | 111, 297 42,980 | 364,540 | 53,179 | 8,751 | 96,159 | 8,933 | 151, 338 
1934. ..... 425, 156 | 16,096 158,372 | 74,172 | 583,528 | 90,268 | 7,719 | 99,791 | 8,011 | 190.059 
1935... 670,327 | 28,387 | 266,306 | 132,763 | 936,633 | 161, 150 |! 18, 852 |! 243, 951 |! 19, 320 |! 405, 101 
1936...... 1,018, 460 | 48,386 | 300,773 | 155, 493 |1,319, 233 | 203,879 |! 20, 955 | !260,504 |121, 615 !! 464, 473 


! Includes mica recovered from kaolin and schists as follows—1935: 6,667 tons valued at $111,845; 1936: 
8,255 tons valued at $127,343. 


Mica sold or used]by producers in chief producing States, 1932—36 


Bheet mica 
Uncut punch Uncut mica EE Scrap mica Total 
S and circle ` |largerthan punch) sheet mi 
tate and year mica and circle eet mica 


——— |[.————MMM——— cM |————— | ———M 


Pounds | Value | Pounds | Value | Pounds | Value Short Value Short Value 


tons tons 

Connecticut: ! 

1935........- 169, 923 ($5,043 | 95,327 |$40.817 | 265, 250 |$52, 760 620 | $10,171 753 | $62, 931 

1036. ........ 156, 232 | 6,750 | 92,952 | 49, 900 | 249, 184 | 56, 650 705 | 11,741 830 | 63,391 
New Hampshire: 

1982) A 121,487 | 3,607 | 24,527 | 14,371 | 146,014 | 17,978 344 5, 585 417 | 23,563 

1933......... 117, 333 | 3, 040 50, 131 | 18,068 | 167, 464 | 22, 008 532 9, 563 616 31, 571 

1934......... 118,508 | 3,788 | 42.922 | 10,635 | 161, 430 | 14, 423 537 9, 529 618 | 23,952 

1935.........| 95,112 | 3,869 | 30.474 | 9,858 | 131, 586 | 13, 727 394 5, 335 460 19, 062 

1936....... .| 238,845 |10, 133 | 46,877 | 12, 787 | 285, 822 | 22, 920 250 3, 610 393 | 26, 
North Carolina: 

1932.........! 85,803 | 2,906 | 41,803 | 15,416 | 127,696 | 18,322 | 4,837 | 56,842| 4,901 75, 164 

1933 ......... 117,826 | 5, 322 44, 846 | 15,785 | 162, 672 | 21, 107 6, 918 74,711 6, 999 95, 818 

1934......... 225,067 | 9, 080 67,414 | 29, 594 | 293, 381 | 38, 674 4,757 59, 496 4, 904 9$. 170 

1935......... 401, 605 |18, 411 | 110,985 | 59, 187 | 512, 590 | 77, 598 |? 11,831 |? 153, 553 |? 12, 087 |? 231,151 

1936......... 575, 915 |29, 105 | 154, 531 | 90,548 | 730, 446 |119, 653 |? 10, 840 |? 131, 138 |111, 205 |? 250,791 


1 Bureau of Mines not at liberty to publish figures for earlier years. 
2 Includes mica recovered from kaolin and schists as follows—1935: 4,299 tons valued at $75,650; 1936: 
5,265 tons valued at $52,903. 


Ground mica.—The quantity of ground mica sold by domestic 
producers in 1936 was 23,418 short tons valued at $674,807, com- 
pared with 18,323 tons valued at $542,973 in 1935. The 1935 and 
1936 figures given in the tables for ground mica and scrap mica include 
ground muscovite, sericite, and chlorite schists, therefore they are not 
comparable with those for earlier years which did not include the 
production from schists. 

The following companies, classified according to their method of 
grinding, reported production of ground mica to the Bureau of Mines 
in 1936: 


Process 
Asheville Mica Co., Biltmore, NC. Dry. 
Concord Mica Co., Concord, N. H__..__.....---..-__.-------------- Wet. 
Franklin Mineral Products Co., Franklin, N. Uosoussria latas dee Do. 
General Mica Co., Inc., Pueblo, Colo..._.._.._-__-..--.----.-------- Dry. 
Newdale Mica Co., Irwin, Tenn................. LL. c Ll. l ll lll lll. Do. 
Richmond Mica Corporation, 323 South 9th St., Richmond, Va. ....... Wet. 
Southern Mica Co., Johnson City, Tenn............................- Dry. 
Southern Mining & Milling Co., Clarkesville, Ga. ..............--...-- Wet. 
Standard Oil Co., 910 South Michigan Ave., Chicago, Ill. ............. Dry. 
U. 8. Mica Manufacturing Co., 1521-1527 Circle Ave., Forest Park, Ill. Do. 
D. T. Vance, Plumtree, NC Wet. 
Vance-Barrett, Inc., Plumtree, N. Cl... coccion Do. 


The following tables show the quantity and value of wet-ground 
and dry-ground mica sold by producers in the United States from 
1932 to 1936 and sales by uses in 1936. Sales of ground mica for use 
in paint, which are shown for the first time for 1936, represented 6 
percent of the total sales and ranked third among the uses of ground 
mics. The figures for dry-ground mica include sales of byproduct 
mica recovered by the Harris Clay Co. and the General Mica Co. in 
washing kaolin in Mitchell County, N. C., and for 1935 and 1936 the 
product obtained by grinding muscovite, sericite, and chlorite schists. 
Sales of this latter material 1n 1936 were reported by L. E. Shepard, 
Buckeye, Ariz.; Thompson Weinman & Co., Inc., Cartersville, Ga.; 
and Victor Mica Co., Spruce Pine, N. C. 


Ground mica sold by producers in the United States, 1982-36, by methods of grinding 


Dry ground Wet ground Total 
Year SEENEN [e ÀÀ— EE 
Short tons Value Short tons Value Short tons Value 
A A 5, 253 $126, 714 2, 452 $184, 126 7,705 $310, 840 
19033. 0... a ee de ee 6, 439 135, 178 3, 302 263, 503 9, 831 398, 681 
js. PENNY 6, 824 156, 046 2, 723 247, 28A 9, 547 403, 330 
br Ee 1 15, 178 1 341, 825 3, 145 201, 148 118,323 1 542, 973 


E eebe | 1 18, 633 1 409, 433 1 4, 785 1 265, 374 1 23, 418 1 674, 807 


1 Includes ground mica from schist. 
2 Includes a small quantity of scrap imported for grinding. 


Ground mica sold lo various industries in the United States in 1936 


Quantity ! 
Industry Value 
Short tons EE of 
ROOBDE EE 18, 112 77 $384, 884 
Walk DODGE sas EE See 2, 869 12 166, 315 
PaO esc sek ete a cect sabe Soe E D o eee Sa alee 1, 307 6 71,155 
RüDDér oaa EE 516 2 27,012 
Miscellaneous + 2 eive» a a EE 614 3 25, 441 
23, 418 100 674, 807 


1 Includes a small quantity of scrap imported for grinding. 

? Includes ground mica from schist. 

3 Figures cover mica used for molded electric insulation, surfacing on asphalt shingles, Christmas-tree 
snow, manufacture of axle greases and oil, annealing, concrete and foundry facing, pipe-line enamel, plastic 
specialties, and other purposes. 
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Figure 116 shows trends in the percentage of ground mica used in 
various industries from 1927 through 1936. During this period the 
roofing industry has become the major outlet and the wallpaper and 
rubber industries, which formerly were important users, now use 
relatively little. 
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FIGURE 116.—Percentage of ground mica used by consuming industries in the United States, 1927-36. 
CONSUMPTION AND STOCKS OF MICA SPLITTINGS 


The consumption of mica splittings, a raw material of major im- 
portance in the domestic mica-products industry, exceeded 3,500,000 
pounds in 1936, a marked increase over 1935. Virtually the entire 
supply was imported, as the domestic mica industry yields only a 
few thousand pounds of these thin flakes annually. Nearly 90 
percent came from India, the world's largest producer of mica splittings, 
which furnished to United States consumers over 901,000 pounds more 
than in 1935. Domestic consumption of mica from Madagascar like- 
wise increased over 1935, but that of mica from Canada declined. 

Stocks of mica splittings in the hands of consumers on December 
31, 1936, were slightly greater than at the end of 1935. Stocks of 
Indian and Madagascan splittings were larger than in 1935 and more 
than counterbalanced the decline in stocks of Canadian mica splittings. 

The &ccompanying tables show the quantity, value, and source of 
mica splittings consumed in the United States from 1932 to 1936 and 
Stocks in the hands of consumers on December 31, 1935 and 1936. 


Mica splittings consumed in the United States, 1932-86, by sources, as reported by 
the consumers 1 


India Canada Madagascar 
Year - E EE E 
Pounds Value Pounds Value Pounds Value 
sr AA lae a uie 666, 911 $193, 309 73, 810 $13, 655 157, 528 $61, 321 
1933 EEN 1, 088, 706 233, 075 84, 4 2A, 412 85, 674 
JOM ooo eS O , 423, 350, 561 94, 422 37, 244, 978 101, 684 
lr A A ÓN 2, 150, 593 492, 161 129, 272 42, 897 253, 119 96, 007 
A A 3, 051, 824 649, 982 102, 766 44, 566 363, 468 151, 845 


1 Exclusive of a nominal quantity of splittings produced in South America and the United States. 


MICA 1405 
Stocks of mica splittings in hands of consumers in the United States, Dec. 31, 1935-36 


1935 1936 
Source ZR EUR uc MEE UE 
Pounds Value Pounds Value 
E css e a ES 139, 019 $57, 286 52, 014 $19, 048 
India donas as tocada 1, 011, 564 259, 201 ], 280, 517 304, 036 
IVETE -. lll clle ll. 213, 421 82, 908 223, 357 101, 711 
1, 364, 304 399, 395 1, 555, 888 424, 795 


MARKET AND PRICES 


Domestic sheet mica.— Demand for sheet mica for electrical purposes 
was strong throughout the year, and as domestic production was inad- 
equate to supply the demand considerable quantities were imported 
from India, Brazil, and Argentina. Prices of domestic mica rose 
toward the end of the year, carrying the 1936 average above that of 
1935. The accompanying table shows the range in prices of domestic 
uncut mica f. o. b. North Carolina, as Eer in Metal and Mineral 
Markets. These prices apply both to No. 1 and No. 2 clear; stained 
mica is 10 to 25 percent less than the prices given. "The form of table 
is slightly different from that used in previous years to show the 
increases in prices of the larger grades that occurred at intervals in 
1936. 


Range in prices per pound for domestic uncut sheet mica in 1936 


Price per : Price per 
Size pound Size pound 
PUNO ds $0. 03-$0.05 || 3 by 4 inches: Jan. 1-Apr. 18. ....... $0. 90-$1. 25 
14 by 2inches....................-.- .15- .30 Apr. 19-Dec. 31....... 1. 00- 1.25 
2by2inches.......................- .930- .50 || 3 by 5inches.................-.....- 1. 25- 1.50 
2 by 3 inches: Jan. 1-May 10........ .90- .65 || 4 by 6 inches: Jan. 1-Apr. 18........ 1. 50- 2. 50 
May 17-Dec. 31...... (1) Apr. 19-Dec. 31....... 2.00- 2. 50 
3 by 3 inches: Jan. 1-Apr. 18........ .65- .85 || 6 by 8 inches. elle 2. 50- 3. 50 
Apr. 19-May 16...... .75 1.00 || 8 by 10 inches: Jan. 1-May 1&...... 4. 00- 5.00 
May 17-Dec. 31...... . 75- 1.10 May 17-Dec. 31..... 3. 50- 5.00 


1 Not quoted. 


Foreign sheet mica.—Considerable stained sheet mica for electrical 
urposes was imported to supplement domestic supplies in 1936, and, as 
in 1935, the prices of this imported mica were higher than those of 
similar domestic mica. Except for some cheaper stained material 
from Madras, Brazil, and Argentina, most of the sheet mica imported 
was large, clear mica for special purposes; No. 6 ‘‘good-stained’”’ mica 
for tube supports; and Nos. 5, 5%, and 6 grades of split condenser mica. 
London prices for sheet mica of electrical quality rose moderately 
during the year, but the outstanding feature of the market was the 
sharp increase in the prices of all grades of superfine clear and slightly 
stained mica of any origin and of special and better grades of good 
sheet. During the year all stocks of clear and slightly stained mica 
are reported to have been exhausted, and the supply was insufficient 
for the demand. Prices for mica of this quality at the end of the 
year were well above the average for the year. In general, the market 
for all classes of sheet mica on January 1, 1937, was firm, with an 
upward tendency. 
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There are no definite New York quotations for foreign mica, but 
the following table, based on actual sales during the year, gives a close 
approximation of New York prices. 


Approximate average prices per pound of uncut sheet mica in New York in 1936 


Domestic India (duty paid)! 
Black Se eae | dai Black 
^ RC an 
Size (inches) | Clear | SDotteg| Size (number) | slightly | stained | stained | Stained | spotted 
stained 
115 by 2....... $0. 40 TIA $1.09 $0. 79 $0. 49 |..........|]........-. 
2hy2.... ol "ale 3.79 1.84 1.54 | $0.5635| $0.34 
2 Dy 3: . 90 WS E AA OA 4.09 2.74 1. 84 1. 24 . 74 
3 by 3. 35. 235] S. L OOTU 5.14 2. 89 274 | 1.84 1:09 
3by4. IILI L0 | i152... su 6. 04 3. 04 304| 24 1.54 
By ul oe. ban ee & 44 4. 09 400| 334 2. 0614 
4 by B. secs 2. 40 1.00 | A-1. .............. 9. 94 6. 04 5. 89 4. 84 2.21 
6 by 8.. 3.25 | 1.10 | Special............ 12.64 | 10.54 84 | 75 2. 29 


1 Prices of India mica calculated on basis of £1 equals $4.80. 


Splittings—While the prices of India splittings in 1936 showed 
only fractional rises, consumption increased rapidly in November and 
December and continued heavy in the first quarter of 1937. In fact, 
during the first quarter of 1937 the quantity of India splittings used 
in the United States was more than double that used in the correspond- 
ing months of 1936. The increased consumption was reflected by 
heavy buying which commenced in January 1937. This heavy 
buying and increased demand in Europe absorbed all available stocks 
in India and London and caused sharp rises in the prices of all grades 
of India splittings, which in May 1937 were selling at 50 to 75 percent 
above the 1936 averages. 

Average prices for India splittings, ruby muscovite, duty paid, in 
New York in 1936 were as follows: No. 4, book-packed, $1.20; loose 
$0.75; No. 5, book-packed, $0.80; loose $0.53; No. 5%, book-packed, 
$0.75; loose, $0.30; No. 6, dook-packed, $0.55; No. 6, first-quality, 
loose, $0.23; No. 6, second-quality, loose, $0.175; No. 6, third-quality, 
loose, $0.13; cheap, loose, $0.10. 

Consumption of Madagascar splittings early in 1937 was also more 
than double that of a year earlier. Prices, however, remained steady, 
probably being influenced by the devaluation of the French franc. 
Average prices in 1936 for Marc splittings, phlogopite, dut 

aid, New York, were as follows: No. 4, loose, 65 cents a Sound: 

o. 5, loose, 50 cents a pound; and No. 6, loose, 43 cents a pound. 

Scrap.—The average price of domestic scrap mica f. o. b. mill in 
1936 was $12.44 a ton; in 1935, it was $12.94. 

Ground mica.—' The average price of dry-ground mica f. o. b. mill 
in 1936 was $21.97 compared with $22.52 a ton in 1935. Wet-ground 
mica sold at an average price of $55.46 a ton in 1936 compared with 
$63.96 a ton in 1935. 
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Imports.—Imports of mica in 1936 totaled 13,355,587 pounds valued 
at $1,205,568 compared with 9,756,493 pounds valued at $908,384 in 
1935. Imports of unmanufactured mica (8,646,446 pounds valued at 
$262,044) and imports of manufactured mica (4, 7 09,141 pounds valued 
at $943 ,924) also increased in quantity and value over 1935. Imports 
of splittings in 1936 exceeded those in 1935 by 1,425,880 pounds. 
The accompanying table shows the classification, uantity, and value 
of mica imported for consumption in the United States in 1936 and 
the countries from which it was last shipped. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce, 
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Erports.—Exports of mica and manufactures thereof in 1936 
(2,955,040 pounds valued at $170,011) were slightly less in quantity 
but a little greater in value than those in 1935 (2,998,762 pounds 
valued at $165,385). Exports of unmanufactured mica in 1936 
amounted to 367,672 pounds valued at $6,671, and those of manu- 
factures of mica 2,587,368 pounds valued at $163,340. "The accom- 
panying table shows the quantity, value, and destination of mica and 
mica products exported from the United States in 1936. 


Mica and manufactures of mica exported from the United States in 1986, by countries 


Manufactured and 
Unmanufactured manufactures of 
Country 
Pounds Value Pounds Value 
North America: 
A E 84, 085 $1, 106 409, 665 $61. 494 
Central America 
E EE, WE, C Ue CL ge 50 75 
Salvador: A A EE PAPA 4 52 
EIA AA A EE EE 44, 058 4, 429 
Newfoundland and Lebrador......................].-.-.. 2... |]. 2 c Lll. 15 
West Indies: 
British: 
JUIDAIOR dE e 22 14 18 61 
Trinidad and Tobago. .....................].-.. 22 2-2 lorca 38 
(lU A OMS STEHEN 476 842 
INetherland EE, E eg 612 198 
South America: 
ee EE 2, 000 44 9, 879 L 700 
WO) 21 En CCS PCR ovo ENT NERONE 
A NEE EE 115 92 2, 573 3, 062 
(a Ee 66 124 1, 501 2, 581 
RE ns od ee SG cota nica inducere cu cuti E cu tes st cc Ee 302 
Ecuador EEN A ARS 43 66 
¡TI EE uiti cci eaen adu ie E 6 24 
e RNC rr GE EE 106 269 
¡A AA iC a eut vacca AA 510 262 
VeHezueli o oo eae EN, WEE 6, 749 435 
Europe: 
Belgium EE PA EE 380, 555 12, 132 
IT E EEN TEE E Ee e3 “4 
Re det EE AO Ww or der 2, 000 112 
PRON e "rper TTE AAA DEE na 85 30 
WP PAY CG MN MDC MES MAS S 106, 341 4, 571 
GEREENT, 5, 200 155 397, 976 14, 813 
Irish E EE, AAA coat ten 3, 030 116 
Netherlands: AA See reos seed 72 86 38, 758 6,177 
INOEW EE li ne cca eat 14 32 
Poland and Danzig....... Sed Sele eee Scales Sia imer EFT PUN Ea ENS 4, 242 164 
Ll AAA INS NOE GE EE 27 15 
Iunii. A A A EE SL LE 371 261 
d COOL EE roni E EEN 15, 721 451 
a T 1 ensi iege coser MD M UE A uc c id GE 4, 807 380 
ir Un EEN PEA eee ze 4, 000 112 
United Kiem: gear Se SNE da as 274, 094 4,939 | 1,116,578 42, 803 
Asia: 
ELT RA PUMCN IUE ME A HRS: 742 697 
India. "Hritishi con eoe eo ue EE see i 1. 501 881 
e dochina COMM Ic E E MA EM A teem ones ho 13, 202 545 
rr rcc EE, Nem ak 3, 300 105 
, Philippine Islands aia at os 18 61 899 834 
"British West- AMM EE, Meow cue 11 38 
o MA oss E chaux do. Senate usc eeu EE 195 372 
Union of South Atten... 2, 000 50 14, 328 687 
Oceania: 
MUSA Seo oe ce A EE 538 87 
Now Zealand EA EE A | oer d tnc 51 42 
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The following table shows world production of mica from 1932 to 
1936 insofar as figures are available. 


World production of mica, 1932-36, in metric tons 


[Compiled by M. T. Latus] 


Country 1932 1933 1934 1935 1936 

North America: 

Canada (sales) ............-.--..---------eee- eee 280 857 905 570 636 

United States (sold or used by producers). ...... 6, 540 8, 104 7,267 | 117, 527 ! 19, 609 
South America: 

Argentina T. ucc co EX eua E map dcs 55 75 175 (3) (3) 

Bolivia DEE EE 8 4 2 OI 

Brasil EE EEN 42 23 59 110 237 
Europe: 

RR A 9 3 5 (3) (3) 

N bed NR E RN ICH ENSE 103 105 170 Q) 

SWOdeI.. o oclo erect t EDO EE 61 68 16 32 (3) 

U. 8. E R. (Russia) .......-.....-.-.---..------- (3) (3) ($) (5) (2) 

Ceylon Edel NIME 2 (6) (6) enee 

Re EE EE 20 23 103 87 (3) 

pin pru ORNA EE 2, 389 2, 878 4,720 7, 204 (3) e 

U. 8.8. R. (Russia) . 2 sss. 7,075 5,721 4, 433 8, 274 Q) 
Africa 

Eritre nse uae Ra uei E See t EE S 20 EE, ele deo er i ans 4 

Madagascar te 140 173 294 621 (3) 

Rhodesia: 

ld AMA vurcdu aoc adu alae WEE EEN 2 1 2 3 
Southern s.v eco erede cra. e 13 4 2 4 9 

Tanganyika Territorg. ooccoccccccccccccoo.. 12 11 31 46 44 

Union of South Africa (Transvaal) (sales)....... 250 549 278 193 384 
Oceania: Australia: 

New South Wales................-.-------ee-cee|---------- 41 Ol lo licec (3) 

Northern Territory (Central Austratia).......... 30 43 49 44 21 


1 Includes following quantities recovered from kaolin and schists: 1935, 6,048 tons; 1938, 7,491 tons. 

2 Rail and river shipments. 

5 Data not available. 

$ Exports. 

è Output of U. S. S. R. in Europe included under U. S. 8. R. in Asia. 

* Less than 1 ton. 

? Exports. The fizures for output are incomplete, and a more accurate idea of the size of the industry can 
be obtained from the export figures. (Kec. Geol. Survey of India, vol. 59, pt. 3, p. 273, Calcutta, 1926.) 
Output is reported as follows: 1932, 1,662 tons; 1933, 2,087 tons; 1934, 2,830 tons; 1935, 2,985 tons. 

xports reported as follows: 1932, 130 tons; 1933, 246 tons; 1934, 369 tons; 1935, 408 tons; 1936, 478 tons. 
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SALT 


Salt produced for sale or use by operators of salt mines, wells, and 
ponds in the United States in 1936 totaled 8,828,936 short tons, 11 
percent more than in 1935, 3 percent more than the former peak pro- 
duction of 8,543,560 tons in 1929, and 38 percent more than the low 
level of 6,407,973 tons in 1932. The output was valued at $23,306,177 
compared with $21,837,911 in 1935, an increase of 7 percent. The 
average value in 1936 was $2.64 a ton, 11 centsfless than in 1935. The 
output of all classes of salt increased in 1936. The total output of dry 
salt sold (rock and evaporated) increased 11 percent, and the salt con- 
tent of the brine used in the manufacture of chemicals increased 12 

ercent. 
ù Seventy-two plants (58 companies) reported operation in 1936 com- 
pared with 74 plants (60 companies) in 1935. 

Of the 58 companies reporting operation in 1936, 7 large companies, 
including producers of evaporated salt, rock salt, and brine, produced 
about 47 percent of the total. In addition, 16 medium-size companies 
produced about 44 percent, and the remaining 36 small companies 
produced 9 percent. 

According to H. I. Smith, of the United States Geological Survey, 
the salt produced from leases on public domain administered by the 
United States Government amounted to 7,132.12 short tons valued at 
$14,908 in 1936. The royalty on the salt ranged from 2 to 5 percent 
of the gross value and totaled $625.37. 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 1413 
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Salient statistics of the salt industry in the United States, 19834-86 


1934 1935 
Sold or used by producers: 
Manufactured (evaporated)................... short tons.. 2, 281, 453 2, 330, 042 
In Dri AAA E do.... 3, 417, 439 3, 837, 613 
hu. | MINE |, MN 1, 913, 182 1, 759, 242 
Total quantity... coss oe et oe aida do.... 7, 612, 074 7, 926, 897 
Total EE $22, 850, 797 | $21, 837,911 
Average value per ton !................. esM te $3. 00 $2. 75 
Imports ! 
For curing fish... eon short tons 31, 734 26, 990 
c M SE on Y E POOR DECRE $56, 662 $53, 623 
In , barrels, etc... short tons 2, 206 1, 900 
Lade dc EE ER elt DD E aite $19, 334 $15, 590 
In-Dulk ue evo E short tons 19, 094 22, 295 
Bebe $44, 524 $38, 558 
Total quantity....................... short tons. . 53, 124 51, 245 
Total weree eebe een $120, 520 $107, 771 
Exports: 
Total quantity... o short tons... 105, 365 112, 213 
Total value......................... Dene Ore EE $615, 724 $549, 522 


* 100 
s a 8 8 
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FIGURE 117.—Index of salt sold or used compared arith Federal Reserve Board index of industrial activity, 
1919-36. 


If the average annual salt production for 1923-25 is taken as 100 
and compared with the Federal Reserve Board index of general busi- 
ness, the Pome ae graph (fig. 117) reveals that the production 
of all kinds of salt followed the index of general industrial activity 
closely for a number of years. Salt production remained relatively 
high during the depression—at the lowest point in 1932 the index 
was 26 points above that of general business—and climbed to an all- 
time high in 1936. The dry-salt curve, which is relatively inflexible 
because of the Jarge quantity used by the food industries, lagged behind 
the index of general business from 1925 to 1929 but did not drop so 
low during the depression years. Although shipments increased in 
1936 compared with 1935, the output of dee salt was less than the 
1929 peak, and the index fell slightly below that of business in general. 


LÀ 
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The use of chlorine increased in 1936, particularly m the South 
where new kraft-paper mills are springing up rapidly, forecasting 
increased salt production. At least one large company already is 
reported to have perfected plans for a new chlorine plant m Louisiana. 

Imports, which were never large compared with domestic output, 
remained virtually unchanged in 1936, and exports declined. As in 
past years, exports exceeded imports by & wide margin. "Table salt 
predominates in the exports and crude salt in the imports. Increased 
activity in the fishing industry of the Eastern Shore of Virginia has 
resulted in a steady increase in imports of salt for curing fish, and in 
1936 they almost equaled the combined receipts of the two customs 
districts, Maine and New Hampshire, and Massachusetts. 


PRODUCTION 


The vast resources of salt in the United States tend to foster over- 
development, and existing mines commonly are idle part of the year. 
This situation has led to consolidation of some companies. Usually 
there are no seasonal changes in the level of the salt business. Local 
conditions, such as canneries that consume large quantities of salt 
during their canning season, may affect consumption in some parts 
of the country, and the rainy season on the west coast influences the 
production of solar salt, but the variation in a year for the entire 
country is small. 

Minerals Yearbook, 1936 (p. 920), contains a directory showing 
producing companies, location of plants, and class of salt produced, 
marketed, or used by them. The following changes and additions 
to this directory bring it up to date through 1936. 

In 1936 the Arden Salt Co. and the Leslie California Salt Co., 
operating in Alameda County, Calif., were consolidated and now 
operate as the Leslie Salt Co. (address, 310 Sansome Street, San 
EE Cahf.) The Irvine Salt Co., Tustin, Calif., started 
operations but made no production. The Michigan Chemical 

orporation, producing evaporated salt and bromine, started opera- 
tions at St. Louis, Mich., and the Great Lakes Chemical Corporation 
had a plant under construction at Filer City, Mich. At Carlsbad, 
Eddy Can N. Mex., salt recovered as a part of the process of 
refining potassium salts at the plant of the Potash Co. of America 
was marketed by the Salt Supply Co., Carlsbad, N. Mex. 

Further interest is attached to the merger of the Leslie-California 
Salt Co. with the Arden Salt Co., which has interesting and unique 
methods of harvesting the solar salt, as the Alviso Salt Co., previously 
taken over by the Arden Salt Co., pioneered in the methods of har- 
vesting solar salt. 

By one of the methods employed a Diesel-powered harvester, 
especially designed for handling crude salt, travels across the pond, 
picks up the salt that has been deposited on the bottom of the pond, 
and unloads it in dump cars that run on a portable track alongside. 
Another method used is to harvest the salt automatically with a 
tractor-powered machine having an endless belt that picks 1t up and 
conveys it to dump cars hauled by & miniature gasoline locomotive. 
The salt goes in cars to the washer, to an elevator conveyor, and 
thence to outside storage piles, where it is kept until final shipment is 
made. The steep sides of the storage piles become caked with a 
hard crust that is impervious to the rain. 
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Production by States.—Michigan continued to be the leading salt- 
producing State, followed by New York, Ohio, Louisiana, and Kansas. 


Salt sold or used by producers in the United States. 1984-36, by States 


1934 1935 1936 
State ee |  _o—_ —_—_———— 
Short tons Value Short tons Value Short tons Value 
California..................... 341, 803 | $2, 026, 376 356, 222 | $2, 182, 643 290 $2, 576, 873 
ANSAS o unco mina M QE 768, 133 2, 949, 930 608, 204 2, 309, 482 704, 164 2, 580, 166 
Louisiana....................- 567, 289 2, 854, 785 990 2, 514, 896 018, 414 2, 436, 971 
Michigan..................... 2, 012, 370 5, 470, 684 2, 128, 171 5, 337, 536 2, 354, 282 5, 882 718 
ew York................--.- : , 280 94 1, 027, 822 5, 331, 133 2, 021, 983 5. 69, 932 
Ohio oi see Be 1, 432, 292 | 2,721,167 | 1,487,315 | 2,697, 1,633,056 | 2,545,077 
Puerto Rico.................. 12, 51, 723 10, 951 43, 705 
BEE a See 208, 979 612, 586 268, 809 563, 514 316, 006 615, 815 
Ulam onus ec eer eret (1) (1) 57, 625 163, 630 56, 480 168, 706 
West Virginia................. 66, 766 384, 342 65, 968 433, 855 117, 401 719, 382 
Undistributed 1............... 348, 072 567, 533 311, 189 251, 632 327, 909 126, 582 


——————— C —— — ————— P€——————————— 


7,012,074 | 22, 850, 797 | 7,926,897 | 21.837,911 | 8,828,936 | 23, 306,177 


1 Included under “Undistributed”. 
3 1934, Nevada, New Mexico, Oklahoma, Puerto Rico, Utah, and Virginia; 1935, Nevada, New Mexico, 
Oklahoma, and Virginia; 1936, New Mexico, Oklahoma, and Virginia. 


Evaporated salt.—Evaporated salt, produced either from the original 
brine of wells and ponds or from brine obtained by forcing water into 
beds of rock salt and withdrawing it for processing, represented 29 
percent of the quantity of salt produced in 1936. "The output, 
2,539,597 short tons valued at $15,581,148, increased 9 percent in 
quantity and 5 percent in value over 1935. These figures include salt 
blocks made from evaporated salt and sold mostly for cattle licks. 
In 1936 the production of salt blocks from evaporated salt amounted 
to 134,586 short tons valued at $965,114, an increase of 7 percent in 
both quantity and value over 1935. "The average value per ton of all 
evaporated salt was $6.14, 20 cents less than in 1935. Due to the 
processing methods applied to this class of salt, the average unit value 
is higher than that of rock salt. 

Michigan retained first place as a producer of evaporated salt, fol- 
lowed by Ohio, New York, California, and Kansas. In 1936, 38 
plants reported sales of salt processed by vacuum-pan or grainer 
Gees 18 sold solar-evaporated salt, and 17 made blocks from evapo- 
r&ted sait. 


Evaporated salt sold or used by producers in the United States, 1935-36, by States 


1935 1936 
State ee — 
Short tons Value .| Short tons Value 
Si WEE 350, 220 $2, 155, 634 360, 840 $2, 543, 348 
Kansas tt o e 229, 570 1, 562, 840 248, 099 1, 630, 792 
A AA Ee aU Ici ui Duo 732, 327 3, 842, 224 836, 524 4, 240, 331 
New EE tat 377, 985 3, 412, 540 388, 278 3, 443, 644 
T EE c E 386, 005 2, 443, 470 414, 046 2, 264, 991 
Puerto H100. cul suscita ci 12, 582 51, 723 10, 951 43, 705 
West Virginidl.. ula. eo ese ete sel cae 65, 968 433, 855 117, 401 719, 332 
Unditributód4. o naciente ciu 175, 385 870, 665 163, 458 674, 955 


2, 330, 042 14, 772, 951 2, 539, 597 15, 581, 148 


1 a a quantity of salt content of brine for chemical use reported as evaporated salt with value as 
evaporate t. 
2 Louisiana, New Mexico, Oklahoma, Texas, and Utah. 
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Rock salt.—The output of rock salt was 2,009,579 short tons valued 
at $6,003,054 in 1936 compared with 1,759,242 tons valued at 
$5,510,413 in 1935, an increase of 14 percent in quantity and 9 percent 
in value. The average value of rock salt in 1936 was $2.99 a ton, 14 
cents less than in 1935. The figures for rock salt include pressed 
blocks made from rock salt which amounted to 34,489 short tons 
valued at $222,864 in 1936, an increase of 40 percent in quantity and 
43 percent in value over 1935. Nineteen plants reported production 
of rock salt in 1936, and seven plants produced blocks. In 1936 New 
York, Louisiana, Kansas, and Michigan produced 93 percent of the 
rock salt mined. Other States reporting production of rock salt were 
Texas, California, Utah, and New Mexico. On account of the small 
number of producers of rock salt and salt in brine for chemical manu- 
facture and of rock salt and evaporated salt in certain States, it is 
impossible to show either rock salt or salt in brine used for chemicals 
separately by States, if State totals for all classes of salt are published. 


Rock salt sold by producers in the United States, 1982-36 


Year Short tons Value Year Short tons Value 
19322022 . 2l eke Ve eee 1, 584, 731 $5, 100, 779 (IN EE 1, 759, 242 $5, 510, 413 
1933.5. 0-5. 9 1.020. ee 1, 784. 9902 5, 570, 352 ino m 2, 009, 579 6, 003, 054 
1934... A 1, 913, 182 6, 306, 095 


Salt content of brine.—' The quantity of salt in brine sold or used by 
producers for the manufacture of chemicals in 1936 was 4,279,760 
short tons, an increase of 12 percent over 1935. This class of salt 
represented 48 percent of the total output and was produced at 10 
plants—at Cameron and Iberville Parishes, La.; Detroit and Wyan- 
dotte, Mich. (2 plants); Barberton and Painesville, Ohio; Tully, N. Y.; 
Benavides, Tex.; and Saltville, Va. 

Pressed blocks.—The production of pressed blocks from both 
evaporated and rock salt reported by the original producers of the 
salt and shown in the following table does not represent the entire 
pressed-block industry, as some firms that do not produce salt make 
pressed blocks from salt bought in the open market. The total 
production of blocks in 1936 was 169,075 short tons valued at $1,187,- 
978, an increase of 12 percent in both quantity and value over 1935. 
Eighty percent of the blocks were made from evaporated salt, and 
the output of each class increased in 1936. Pressed blocks from 
evaporated salt are made chiefly by salt producers in Kansas and 
Michigan, but are also produced in California, Texas, Utah, Ohio, 
Louisiana, and New York. Pressed blocks from rock salt are made 
chiefly by producers in Louisiana and Kansas, and small amounts are 
made in Texas. 


Pressed-salt blocks sold by original producers of the salt in the United States, 1932-36 


From evaporated salt From rock salt Total 
Y ear ee 

Short tons Value Short tons Value Short tons Value 
A tos ee ec eos 119, 238 26, 504 $153, 251 145, 742 | $1,001, 445 
KE A A 152, 670 1, 129, 821 30, 505 168, 834 183, 175 1, 298, 655 
e Peter A 139, 445 170 29, 344 1€6, 269 168, 789 1, 165, 439 
J93 A ee uiae 126, 005 900, 040 24, 691 156, 002 150, 696 1, 056, 042 
A ER 134, 586 965, 114 34, 489 222, 864 169, 075 1, 187, 978 
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SHIPMENTS 


Shipments of evaporated and rock salt in the United States in 1935 
and 1936, given in the following table, were compiled from reports 
of producers. No account was taken of reshipment beyond the 
original destination indicated when the salt left the producing plant. 
The figures contain no salt shipped by jobbers, dealers, or producers 
shipping salt obtained from other producers. 


Distribution (shipments) of evaporated and rock salt in continental United States, 
1935-36, by States, in short tons 


Destination 
Evaporated Rock Evaporated Rock 

As WANA EE 6, 080 30, 620 6, 463 26, 302 
TILA E 6, 262 1, 226 6, 602 1, 233 
A A A A 9, 628 15, 323 4,711 18, 604 
OT paid 220, 249 6, 233 222, 858 7,250 
Colorado sos d E ea ees 13, 096 5, 948 12, 026 4, 506 
Connecticut: c oaa cese rce oe oor E Dal d dudes 13, 091 5, 134 13, 716 6, 629 
le o s oU cuu. O PAR EU E 2, 549 13, 816 3, 515 32, 622 
District of Columbia. .-.....---------0-020------- 4, 943 ], 462 4, 660 1, 161 
UO OG ncn o ose sete o RA MPO ESL Rua am Ed 5, 343 18, 901 5, 391 15, 709 
A sar aeaio nin iaiia aea 12, 545 39, 312 13, 464 35, 443 
E A A 9, 494 11, 512 445 
ÉIS 202, 513 119, 595 229, 343 134, 509 
IBDdiBIR. i eos SE EE 64, 099 46, 582 72, 519 47, 125 
POW EE 49, 731 58, 446 199 57, 599 
E nde EE E 26, 894 126, 013 19, 511 71, 625 
KODIUCE EE 27, 949 16, 596 31, 463 19.127 
Louisiana WEE 5, 278 44, 838 4, 396 46, 951 
ES EE 8, 581 14, 083 9, 293 20, 023 
AT e IAN AAA a a e a 21, 623 20, 315 25, 357 25. 004 
Massachusetts dee Ne 61, 449 33, 671 59, 187 32, 680 
NLICDIEBI AA i Grt 206, 294 40, 022 228, 311 40, 205 
Minnesota: -s co sw gaudio eege 54, 186 49, 694 62, 149 54, 670 
NIHSSISSIDDI: «uu caczeuee A ea tcn 2, 226 , 206 2, 136 25, 104 
MASSOUU oe eier Ee 51, 323 39, 209 44, 825 43, 303 
Montana- olo e et eats mS Aue chi o Ee E 12, 836 1, 801 11, 351 969 
ANS cou uoc A A I hM e ds 20, 478 25, 232 17, 655 27,059 
IN GY EE 2, 116 65 2, 143 133 
New Hampshire......................... NS 5, 534 26, 657 7, 046 27, 4S5 
New JetSóV Lc eer Age UE 53, 509 85, 340 67, 423 104, 528 
New MEXICO. EE 5, 520 2, 976 2, 117 6, 959 
NOW e la AA A A a Ae 188, 351 292, 213 194, 077 325, 808 
North Carolina... 30, 418 33, 670 38, 279 32, 461 
North Da8koll. iuacotes inacabada 10, 117 4,577 9, 441 5, 361 
ODO. Aua de ee Eeer 123, 078 52, 864 140, 761 64, 250 
Oklahoma AA A Ee 23, 030 16, 081 14, 565 16, 788 
OTGPEOH dE E Eege Ee 24, 462 304 26, 521 546 
POONSY VARIG: oooda xe dee cimeduCeedoresa ase 107, 278 82, 360 111, 029 98, 736 
Rodeo Island. ee ete eap esee e EL ete 5, 956 6, 871 11, 640 6, 821 
South Caroli. c aou eere e cenae aRE Xena ueET us 8, 063 13, 675 7, 0918 12, 558 
AI vienen ew ncc E HZEaS dies 11, 826 9, 987 9, 747 10, 222 
Tennessee.....-.. eenegen 21, 081 38, 552 19, 811 33, 082 
KES T: EE 41, 244 109, 779 40, 454 102, 601 
LIA EE 10, 7 2, 891 11, 800 1, 204 
gene e EE 6, 232 , 409 6, 167 3, 3865 
A Ee 46, 673 12, 030 43, 737 20, 803 
Washington. EENEG 55, 278 2, 169 62, 607 1, 471 
West VITRIHIBC ocu d Ee 71, 466 34, 921 124, 412 29, 987 
AVISCOHSID condice 90, 762 16, 577 99. 655 22, 867 
A AA A ee 5,851 1, 845 5, 983 1, 121 
Undistribüted. Luto de bio 259, 936 109, 504 311, 651 284, 542 
Total shipments. .........-.--.-.-.-.-..-- 2, 330, 042 1, 759, 242 2, 539, 597 2, 000, 579 


1 Suhject to revision. 
? Includes production of Puerto Rico (evaporated salt); exports to Australia, Canada, Central America. 


Cuba, Mexico, South America, and other countries; and shipments to unspecifled destinations, including 
Alaska, Hawaii, and Puerto Rico. 
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Shipments of salt to noncontiguous territories, 1935-86, 1n short tons 


1935 1936 
Territory SS 
Short tons Value Short tons Value 

O A AMOUR eect 8, 129 $132, 690 9, 841 $142, 746 

American Samoa. .................-. 2... Ll l.ll. 2 123 
Guam............... om E 46 1, 258 30 934 
Hawail............... S BE 2, 173 53, 133 1, 556 48, 519 
Puerto RC0.....- eese tendu ch xEL dus wd 5 23, 471 1, 028 23, 196 
Virgin Islands__..............-...-.......---.-- 22 477 11 418 
e te EE ERAS HIS] cC EINEN ptc tds (1) 20 
11, 287 211, 152 12, 778 216, 036 


1 Less than 1 ton. USES 


Salt is employed for so large a variety of purposes and marketed 
so widely throughout the ue that satisfactory figures have never 
been compiled of quantities used annually for even the most common 
uses. It 1s possible, however, to show salt production by methods of 
manufacture, as in the following table, and to quote estimates by 
uses. 


Salt sold or used by producers in the United States, 1935-36, by mcthods of 


manufacture 
1935 1936 
Method of manufscture SS 
Short tons Value Short tons Value 
Evaporated in open pans or grainers. .................. 466, 327 | $3, 738, 642 595, 143 | $4, 352, 907 
Evaporated in vacuum pans........................... 1,390, 587 | 8,835,410 | 1, 457, 364 8, 910, 069 
Solar evaporated. clle naco 347, 123 1, 205. 559 352, 504 1, 353, 058 
Pressed blocks from evaporated salt...................- 126, 005 900, 040 134, 536 965, 114 
ERC 1, 734, 551 5, 354, 411 L 975, 090 b, 780, 190 
Pressed blocks from rock salt... ooo... 24, 691 156, 002 34, 489 222, 864 
Salt in brine (sold or used as such). .................... 3,837,613 | 1,554,547 | 4,279, 760 1, 721, 975 


7,926,897 | 21,537, 911 | 8,828,936 | 23, 306, 177 


Salt brine used for chemicals and never reaching the market as dry 
salt comprised almost half of the total salt produced in 1936, as in the 
last few years. Of the estimated domestic distribution of chemical 
raw materials in the process industries, about two and two-thirds 
times as much salt was used as all other basic materials together. 

The following estimate of salt consumption was extracted from a 
table on domestic distribution of chemical raw materials in the process 
industries.! 


Short tons Short tons 
Heavy chemicals. ......... 4, 750, 000 | Soap and glycerine. ....... 40, 000 
Sugar and food products... 1, 200, 000 | Oils, fats, and grengen... 5, 000 
Leather, glue, and gelatines. 350, 000 | Glass and ceramics. ....... 3, 000 
Dyes and organic chemicals. 207, 000 | Other industries. .......... 1, 405, 000 
Textile processing. .......- 40, 000 


It is estimated that 85 percent of the total salt produced is used in 
process industries and 15 percent in other industries. 


1 Chemical and Metallurgical Engineering, Annual Review Number, February 1937, pp. 58-59. 
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Additional uses have been found for chlorine derived from salt, 
which formerly was unsalable in the market, and the estimate of its 
use by industries 1s as follows: 


Short tons Short tons 
Pulp and paper. ............ 145, 000 | Textile processing..........- 11, 000 
Dyes and organic chemicals... 80, 000 | Total for process industries. .. 281, 000 
Heavy chemicals......-.-....-- 45, 000 | Total for other industries. .... 38, 300 


Of a total distribution of 319,300 short tons of chlorine 88 percent is 
used in process industries and 12 percent in other industries. 

The trend in consumption of chemical processes that use raw-salt 
derivatives, based on 1929 as 100, was given for 1930-36 as follows: 


Trends in salt-consuming industries, 1930-86 1 


[1929 = 100] 
1930 1931 1932 1933 1934 1935 1936 
Plate glass... eegen 70. 32 57. 75 34. 69 58. 14 60. 69 119. 41 130. 00 
Eesen gege 104. 86 124. 36 110. 95 175. 86 171. 75 211. 45 221. 83 
Leather. ..-------------------- 89. 5 87.6 79.0 92.4 .1 103. 8 105. 7 
Wood pulp--------------------- 95.6 .8 77.1 89. 2 93. 3 100. 3 119.0 
ete ESE .0 95.8 92.8 87.3 89. 5 91.5 98. 0 
Coal-tar dyes. ................. 77. 62 74. 95 63. 95 90. 59 78. 24 91. AN 95. 14 
A AA 92. 96 90. 95 92. 96 107. 54 150. 76 160. 30 180, 9 


1 Chemical and Metallurgical Engineering, February 1937, p. 61. 


Probably the greatest immediate growth of the salt industry will 
be expansion of chemical uses. The electrolysis of salt added many 
new outlets to the already multiple uses. In establishing electrolytic 
plants cheap electric current and availability of nearby markets are 
the principal factors to be considered if profitable business is to be 


developed. 
MARKETING 


Dry-salt price competition was keen the first part of 1936 but 

uleted down toward the end of the year. It was not apparent in 
the scheduled prices, which mel about the same, but special 
discounts, terms, and concessions said to exist made the actual prices 
vary widely. 

An active subject of contention was the sale of industrial salt in 
bulk. The salt industry has tried for years to eliminate bulk sales of 
salt to resellers of the salt, preferring to sell bulk salt direct to con- 
sumers in carload lots only and packaged salt to resellers, as they 
often found themselves in competition with their own salt when 
jobbers to whom they had sold the salt in bulk packaged and sold it 
to consumers at lower prices than the producer sold to the consumer. 
In some sections of the United States no bulk salt is being shipped at 
present, and it appears that the question has not yet been settled 


satisfactorily. 
FOREIGN TRADE 


Exports of salt decreased 31 percent in quantity and 16 percent in 
value in 1936 compared with 1935. The main decrease was the 
60-percent reduction in shipments to Japan, although substantial 
declines occurred also in shipments to Cuba and Canada. These 
three countries accounted for 91 percent of the salt exported in 1936 
against 94 percent in 1935. 
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Imports of salt decreased slightly in 1936; smaller shipments from 
Spain and several less important sources were not quite balanced by 
larger imports from British West Indies and French Africa. 


Salt imported into the United States, 1935-86, by countries 


1935 1936 
Country 
Short tons Value Short tons Value 
North America: 
SNACA: pc ucer cc 6, 761 $16, 049 4, 200 $15, 689 
West Indies: 
British: 
TS AA due ne bee aus 13, 570 22, 133 17, 400 26, 705 
Other British... e eer aloe dem ema DE 4 1, 150 2, 710 4, 382 
Dominican Republic..........--...-.-.-.------|-.-.--------|------------ 410 890 
Krebs AA Eet 20 194 67 207 
Netherland....i risale enswesmmedchrurqo a daa 3, 445 9, 043 1, 339 3, 536 
Europe: 
o AAA EE Ad East Ee A e (1) 25 
e deed GEN 212 1, 409 137 1, 483 
Netherlands... coc coscauede ce een EEecchS cU RaeReEE 12 774 11 870 
EEN PREE IA E E 12, 754 27,795 2, 464 3, 482 
BWedBH etos reno ccu eS sccduu aas Ed a ee 1 1 1 91 
United Kingdom........... ace en e Rr an 384 5,723 382 2, 896 
Africa: 
Algeria and Tunisia................................ 9. 040 18, 628 18, 111 89, 248 
Ae, REL DM Se een cue 4, 032 4, 782 3, 808 13, 188 


51, 245 107, 771 51, 040 112, 782 
1 Less than 1 ton. 


Salt exported from the United States, 1935-36, by countries 


1935 1936 
Country 
Pounds Value Pounds Value 
North America: 
ger A eenaa rro ds ooi is asa naN as 43, 516 $623 74, 338 $882 
ënn WEE 93, 844, 746 205, 623 84, 935, 354 191, 766 
Central America: 
British Honduras. ........................- 793, 360 4, 590 814, 450 4, 641 
Costa RÍOS AA 32, 188 312 23, 462 445 
Guate MAA lución aer sd Ru SNP SE TE 323, 383 2, 154 149, 642 967 
Honduras. cito as 342, 114 3, 292 337, 069 3, 242 
Nicaragua.........----. 2-2-8 eee eee 586, 603 5, 697 434, 577 3, 969 
Panama. ocios L 275, 023 14, 489 1, 351, 105 14, 251 
o EE 323 13 10, 485 
Mexic EE 5, 241, 587 34, 987 5, 549, 136 41, 774 
Miquelon and St. Pierre Islands... ............ 90, 374 235 1, 056 21 
Newfoundland and Labrador.................. 08, 692 500 106, 455 551 
West Indies: 
British: 
ERT AT EEN 17, 201 253 2A, 245 245 
Other British................. lll... 13, 730 288 12, 507 316 
Beutel ee w 25, 417, 165 121, 540 18, 419, 798 97, 099 
Dominican Republic....................... 348, 186 5, 522 449, 684 8, 205 
CA EE 21, 185 497 30, 135 503 
Nethberland....lloclasco cec. coco ee Ad 166, 311 1, 968 118, 957 1, 784 
South America: 
AfgentilBc oclcuvER cuore cece E EVE wed ae eee 12, 560 370 1, 260 35 
A loco ledio lui uu. EE 457 16 1, 693 86 
Brux coe tae O cene n 2, 429 84 975 44 
Cle: csc EE EE 100 A sd ecco cuc 
Colombia. eeh 41, 323 696 45, 063 1, 204 
Guiana, British.......... eco o esee or RE eS 1, 100 LU NM EE WEE 
PALAU a id 318 8 312 10 
A EE 2, 260 47 13 5 
Be CEET 3, 850 100 1, 950 50 
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Salt exported from the United States, 1985-86, by countries— Continued 


Country 
Pounds Value 
Europe: 
TT EE 39 $1 
Denmark.......................... PET 1, 950 62 
Franco. A ee ea ees 72 2 
Irish Free State... 00000000... 5, 000 500 
TOA a eee eege A m 120 3 
A EE, Mead EE 
ia APA pL HH rM eee enor nto 
Sweden... coude ye Soe DCUM DHUSE 3, 100 
Diss EE ; (1) ( 
xu Kingdom... —...———-— ee ae eem 22, 600 
British Malaya..............................-. 1, 242 92 
Lë A O A rs cob AAA LEE 
A roce hes de AA A eee aes 18, 444 1, 114 
Hong Kong. nos 45, 659 1, 092 
Indis, British... conan eeu os eese 1,717 114 
Indochina, French............................. 416 20 
lop A PROP EE, EE 
TADA 2 ege 92, 027, 055 100, 058 
WOMCUDGS 6 ooo e ee BEE e 4, 205 
Netherland India.............................. 12, 132 494 
a AA oo eL EE S 4, 728 107 
Pappas Islands. .... ROSE AREA 361, 740 6, 920 
Saudi Arsbia.......... ................ .... - 264 16 
SiM EE 716 48 
Syría................ y rast he AA A 
Key ee, lee 
U8: 8. R. (Russia) MA GE EE 
Other Asia... ......... sisi... RICO: 
Africa: 
Bugian Congo. ...............................- 87 6 
British: 
Eust. een E 2, 248 65 
Gold Coast......... MENTA 1,312 45 
South (Union of)........................... 28, 605 354 
AA EE EECH L 950 75 
is EE eta 3, 900 125 
Portuguese 
Mozambique. osea AAA E 
Other Portuguese__........ .............. 48 2 
Oceania: 
British: 
Australía.............. l.l... LL lc llle cler. 2, 381, 682 24, 249 
New Zealand.....................-......-. 470, 665 5,451 
Other British.................. LL L.lll.... 4, 868 95 
a ono eene 326, 206 3, 752 


549, 522 


t Included with Turkey in Asia. 


WORLD PRODUCTION 


Pounds Value 
UUUUMSO| UU $53 
MEAE 8480 | ` 85 
ax 1,000| | 1 

29, 280 554 
oes Q0 EU M 
23, 900 299 
1, 073 25 
352 25 
18, 738 146 
31, 667 SN 
297 192 
100 4 
78 2 
86, 910, 890 38, 830 
6, 738 217 
10, 340 412 
11, 340 227 
452, 412 one 
2, 102 107 
144 4 
Tan 5,696 | X 18 
3, 890 119 
3, 620 118 
585 A 
15, 686 421 
ME 45,000 | 29 
200 $ 
1, 880, 046 
1, 250, 015 
3, 348 
318, 992 


The widespread production of salt among the nations of the world 
is shown in the following table. 
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World production of salt, 1981—85, in metric tons 
[Compiled by M. T. Latus, of the Bureau of Mines] 
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Country ! 


Non id ihe 


A omo... mm mm mm rm 


wm mm mm mm emm mmm mm mmm mmm al 


West Indies: 
British: 
Bahamas 
Grenada 
Leeward Islan 
Turks and Caicos Islands 3... 


Nethetiand agebett Sg quar ba 
South America: 


-=.= mm m 


DNO S et 


a. (AREE 


France: 
Rock salt and salt from springs.... 
DIM BATA uL ee ME 
Germany: 
HOS BRI arcuum i arti A 
DII IE. Es. oio EE E 
Italy: ; 
ROCE Aib oaae aa aa 
IN AA AE A 
A AR O eet, 
Netherlands: Rock salt... . . ...... 
POUA ar cce eeu ure m 
o e RAS A 
Rumania: Rock salt................... 
Spain: 
iol anl. one Eë, Een 
REINER E Ee, E ob 
2 ae Ue "E E e AE 
U. S8. S. R. (Russia) !...... dC eege 
United Kingdom: 
Great Britain: 
NOOK AAA EE 
ODM 55554 E 
Ireland, Northern: 
ii PA 1-2 EEN 
Other 801b... oo. ete SU eds 
Y ugoslavia..... "ides 


MODE 8815 25233 AAA A 

(thar mit... lico aan ME rao are 

det Deeg Eege a E 
POLACA A ae 
DA EMS A EE 
jig a AA CIA OE Y 


Japan: 
es POTION AAA A 
ei NAAA ER 
See Gäste at end of table. 


159. 372 
(2) 
(?) 
29, 000 


190, 179 


1, 518, 310 
389, 340 


2, 086, 884 
490, 975 
Q) 


327, 174 
159, 249 


3, 181, 500 


18, 134 
1, 897, 376 


521, 125 
199, 049 


912 
170, 570 


3, 380 
24, 040 
177, 413 


1, 483, 820 
166, 760 


2, 115, 688 
485, 379 
(2) 


332, 315 
599, 810 
880 

6 60, 765 
491, 508 
55, 049 
288, 070 


152, 683 
806, 518 
82, 692 

2, 636, 400 


17, 156 
2, 223, 141 


174, 804 

1, 466, 911 
236, 283 
2, 000 

28, 683 

5, 306 


572, 497 
122, 110 


426, 297 
73, 448 


344, 091 
709, 413 
838 

* 64, 949 
449, 492 
55, 315 
281, 131 


156, 756 
112, 460 
80, 348 

2, 734, 000 


19, 835 
2, 370, 766 


2, 107 
9, 412 
45, 115 


8, 354 

3, 170, 000 
138, 000 

3, 000 


172, 895 

1, 566, 986 
108, 722 
12, 000 
69, 421 

3, 739 


630, 837 
191, 935 


2, 024, 194 
509, 316 


676, 302 
191, 577 


Digitized by Google 


AAA] A 21 Áo MÀ 


1, 595, 949 


-— rm zm mmm sms sl a zm we wm zm wm mm mm AR EE e e 


16, 571 
2, 713, 377 


3, 282 
10, 199 
43, 549 
41, 612 

d 
138, 000 


181, 214 
1, 798, 227 
(7) 
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World production of salt, 1981-35, in metric tons—Continued 


Country 1931 1932 1933 1934 1935 
Asia—Continued 
Palestine 
Rock salt.......................... 1, 259 979 878 859 867 
Other sait. 7, 504 8, 046 8, 404 9, 389 
Philippine Islands..................... 42, 570 35, 37, 938 " d 
al E 11 196, 400 (2) (2) 2) 2) 
hoi A ERN PR" 10, 000 10, 000 10, 000 10, 000 10, 000 
Uer VEER 100, 000 100, 000 100, 000 100, 000 100, 000 
Am 8.8. R. (Russia)................... 9) (7) (7) 9) C) 
ca: 
Arra Ge 36, 161 57, 605 77, 878 42, 885 67, 990 
Belgian Congo $_.............-....-.-- 80 80 80 80 
Canary Islands 9*....................... 2, 000 2, 000 2, 000 2, 000 2, 000 
Cape Verde Islands. .................. 11, 075 (3) (3) (2) (2) 
Egypt Ee 102, 873 142, 097 136, 426 470 256, 851 
Lee, AAA aiana 80, 128, 000 92, 497 (2) (2) 
Ethiopia: Rock salt. .................. 20,000 | . 25,000 10, 000 10, 000 10, 000 
French West Afrien ._...........-.---.. 6, 000 , 600 (2) , 200 (2) 
Kenya Colony. ....................... (2) 194 2, 540 1, 760 2, 845 
Libya (Italian Africa): 
yrenaica$._............-.--.-..-- 10, 000 10, 000 10, 000 10, 000 10, 000 
Tripolitania 3...................... 20, 000 20, 000 : 20, 000 20, 000 
Mauritius 3...2... -000000 1, 500 1, 500 1, 500 1, 500 1, 500 
Morocco, French. ..................... 8, 000 8, 000 8,000 1, 063 1, 194 
Nigeria $... coccion 400 400 400 400 400 
Portuguese West Africa (Angola)*..... 25, 000 25, 000 25, 000 25, 000 25, 000 
Somaliland: 
British eebe enee d 15, 000 15, 000 15, 000 15, 000 15, 000 
French... ene uoo eco ee 14, 000 30, 792 50, 000 48, 000 60, 000 
TESTA a e A Eme 240, 000 159, 100 216, 317 (2) 
South-West Africa: Rock salt.......... 1, 093 2, 102 3, 144 2, 800 5, 624 
Sudan, Anglo-Egyptian............... 11, 437 (3) (2) 24, 421 26, 960 
Tanganyika Territory................. 6, 845 6, 255 7, 325 7, 418 6, 916 
Tunlsla: 20:912 22 6 edo vire Es (3) (2) 86, 511 86, 966 , 689 
o EE 1, (3) 1, 516 4, 950 3, 180 
Union of South Africa. ................ (3) 62, 092 88, 174 83, 233 (2) 
Oceania: 
Australia: 
South Australia. .................. 69, 768 61,027 59, 527 62, 063 79, 255 
Victoria *.... llle eee ecce eeu. 50, ; 50, 000 50, 000 50, 000 
Western Australia *................ 4,001 2,815 (2) 2713 (2) 


1 In addition to the countries listed salt is produced in Bolivia, Gold Coast, Madagascar, and Southern 
Rhodesia, but figures of production are not available. 

2 Data not available. 

3 Exports. 

4 way shipments. 

, SAM annual production. 

es. 

? Output of U. S. 8. R. in Asia included with U. S. S. R. in Europe. 

$ Includes Manchuria. 

* Salt Issued by the Government for sale. 

1? Year ended Mar. 31 of year following that stated. The figures do not include output from salt beds 
which, although situated on Government beach lands, have no fixed areas. 

11 Year ended Mar. 31 of year following that stated. 


BROMINE 


The figures for bromine production in this report comprise the 
quantity of bromine recovered by the producers from natural brines 
and the bromine content of bitterns used by producers in the manufac- 
ture of bromine compounds. The largest part of the bromine output 
reported is not sold as bromine but as ethylene dibromide, potassium 
and sodium bromide, and other bromine compounds. In 1936 the 
bromine produced amount to 20,609,025 pounds valued at $4,038,438, 
an increase of 25 percent in quantity and 16 percent in value over 1935. 


Bromine and bromine in compounds sold or used by producers in the United States, 


1932-36 
Year Pounds Value Y ear Pounds Value 
LEE 727,561 | $1,182,569 || 108 LL... 16, 428, 533 | $3, 483, 239 
AA O Eder 10, 147, 960 2, 040, 352 || 1936........oooomeommmo.o.. 20, 609, 025 4, 038, 438 
1994 EEN A 227, 425 
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The Ethyl-Dow Chemical Co., which began to extract bromine 
directly from sea water at Wilmington, N. C., in 1934, is the largest 
producer of bromine in the United States, and enlargement of the 
plant in 1936-37 is reported. Other companies that produce bromine 
are the California Chemical Co. (address, Newark), Chula Vista, 
Calif.; Michigan Chemical Corporation, St. Louis, Gratiot County, 
Mich. : ; Rademaker Chemical Corporation, Eastlake, ‘Manistee end 
Mich. : Morton Salt Co. (address, 208 West Washington St., Chic 
Ill.), Manistee, Mich.; the Dow Chemical Co., Midland, Mic 
Pomeroy Salt Corporation (address, Pomeroy, Ohio), Minersville 
Ohio; Excelsior Salt Works, Inc., Pomeroy, Ohio (idle, 1936); Texaco 
Salt Products Co. (address, care of The Texas Co., Houston, Tex.), 
Tulsa Okla. (idle, 1936); J. Q. Dickinson & Co., Malden, W. Va.; 
Liverpool Salt Co., Hartford, W. Va.; Ohio River Salt Corporation, 
Mason, W. Va.; -and Westvaco Chlorine Products, Inc., South Charles- 

ton, W.Va. It was reported that in 1936 a plant for the manufacture 
of bromine was under construction at Filer City, Manistee County, 
Mich., by the Great Lakes Chemical Corporation. No production 
was reported. 

The figures for the value of bromine reported to the Bureau of 
Mines by the producers represent the value of the bromine f. o. b. 
plant or shipping point. The average unit value for 1936 was 20 
cents a pound compared with 21 cents in 1935. According to Chemical 
and Metallurgical Engineering, the wholesale price per pound of bulk - 
bromine quoted in the New York market from 1926 to February 1931 
was 45 to 47 cents. The price quoted March 1931 and continuing 
through 1936 was 36 to 38 cents. 

Foreign trade.—Imports of bromine, potassium bromide, and sodium 
bromide, which at one time represented the chief imports of bromine 
products, are at present only a small part of the total, the largest part 
being ethylene dibromide used in the manufacture of ethyl gasoline. 
Importations of ethylene dibromide have fluctuated greatly since 1928 
when imports of 283,205 pounds were first reported separately. The 
largest importation was 3,024,484 pounds in 1930, but in 1933 the 
quantity had declined to 290,410 pounds. Imports increased to 
477,005 pounds in 1935 and jumped to more than twice that quantity 
in 1936. 

The following table shows bromine and bromine compounds 
imported for consumption in 1936, by countries. 


Bromine and bromine compounds imported for consumption in the United States in 
1936, by countries 


Bro- |Ammonium| Ethylene dibro- | Potassium | Sodium ME 
mine bromide mide bromide bromide 
pounds 
Country PEE WE DM (ST: GG S S REINES 
Le] Ke 
ilsiSls| Zuaiälseiäisläls 
SEES E ~ S lal = }a les] 2] s 
Germany............... 9| $10| 2, 202| $8151, 028, 977,$173, 899136, 897 $13, 114/23, 109 $6, 417| 7, 933'$8, 060 
pia E SN NN (essen AO 224, 994] Qu Uf A A A WEE, OA ewes 
JAPON. cesar daa 18), AA ME AA E OMA SE A CA MATAS JR 
Miquelon and St. Pierre 
Island85. cima EE E IA A A A A A A A DE 641| 2, 305 
O AI A A VE E, sorum A recen etd 11, 023| 2, 924 |. .....|...... 
i 22, 656,13, 686 


Switzerland recita 


— |—— d | ——— | ——ÓÓÓÀÀÓ | ———— | — —— —————— | ——A—— $——— [—MÁ—— | ————— 


27| 40, 2, 202| 815/1, 253, 971, 210, 976/36, 897| 13, 114/34, 132| 9, 341/31, 230/24, 051 
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CALCIUM CHLORIDE 


The calcium chloride reported in the following table occurs as an 
original constituent of the natural brine produced in connection with 
the extraction of salt or salt and bromine from mineral raw materials 
only. A large output of calcium chloride made by manufacturing 
processes is not included. "The material reported includes calcium 
chloride mixed with magnesium chlorides or other salts. 

Production in 1936 was reported as 125,911 short tons valued at 
$1,909,908, an increase of 51 percent in quantity and 84 percent in 
value over 1935. 

Producers of calcium chloride from natural brines in the United 
States are The California Rock Salt Co. (address, 2465 Hunter St., 
Los Angeles), Saltus, Calif.; The Dow Chemical Co., Midland, Mich.; 
Saginaw Salt Products Co., Saginaw, Mich. (idle 1936); Pomeroy Salt 
Corporation (address, Pomeroy, Ohio), Minersville, Ohio; Excelsior 
Salt Works, Inc., Pomeroy, Ohio (idle 1936); Texaco Salt Products 
Co., Tulsa, Okla. (idle 1936); J. Q. Dickinson & Co., Malden, W. Va.; 
Liverpool Salt Co., Hartford, W. Va.; Ohio River Salt Corporation, 
Mason, W. Va.; and Westvaco Chlorine Products, Inc., South 
Charleston, W. Va. 


Calcium (calcium-magnesium) chloride from natural brines sold by producers in 
the United States, 1932-86 


Year Short tons Value Year Short tons Value 
1932.........-.-.-...-.2.- 66, 286 $1, 163, 385 1035 sera vote d eux Ds ES 83, 546 $1, 039, 103 
IK EE 57, 5813 SUA, 442 1936208 222: 2: ote dees 125,911 1, 909, 908 
W034 EE 70, 719 1, 153, 159 


Calcium chloride imported for consumption in the United States, 1932—36 


Year Bhort tons Value Year Short tons Value 
tv A A 3, 569 $48, 865 A ane cic est 2, 004 $26, 987 
1033. A A 3, 583 48, 115 IO O aca iria 2, 125 25, 678 
LI kk cit So eat us 1,975 271 


Calcium chloride exported from the United States, 1932-86 


Year Short tons Value Year Short tons Value 
10325 EE 17, 747 $378, 130 1938 coc we eee aa 30, 736 $525,179 
IRSE 15. 710 412, 309 1936... 1:22:22: I1 co be 27, 830 503, 966 
1934. ........... 2. lll 30, 715 566, 189 | 
IODINE 


Until 1932 little naturally occurring iodine had been produced com- 
mercially in the United States. During the war there was a small 
output of iodine from kelp at plants on the Pacific coast which are no 
longer active. Extensive experimental work during recent years on 

rocesses for the extraction of iodine from brines and oil-well waters 
ias resulted in the establishment of three plants recovering iodine 
from oil-well brines in Los Angeles County, Calif. These plants were 
operated in 1936 by the Deepwater Chemical Co., Ltd., Compton, 
Calif.; the General Salt Co., Ltd., Long Beach, Calif. (sales from 
stock); and the Io-Dow Chemical Co., Midland, Mich. 
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Sales of domestic iodine in 1936 were 233,925 pounds valued at 
$212,635, a decrease of 5 percent in quantity and 14 percent in value. 
Imports, which have been held at least partly responsible for restricted 
production of domestic iodine, increased in 1936 following a sharp 
decline in 1935. 


Iodine produced in the United States, 1932-36 


Year Pounds Value 
VOD NU KE ened cae Looe ae EHE c 173, 953 $395, 951 
BIN H Sacer reU RE V fo AEE M el oe EOD LA E ieu pcr EA I LM 401, 525 609, 289 
UA nn ETT MM 28A, 004 342, 957 
193 Lore 2 okie awe deur c e E cM B A eed aed mde dc ples 245, 696 248, 654 
br EE EE rau anf Du de owes hla Chien E RN S 233, 925 212, 635 


Iodine imported for consumption in the United States, 1932-36 


Crude Resublimed | Crude Resublimed 
Year — ——— Year 
Pounds Value Pounds| Value Pounds Value Pounds | Value 
1932...... 631, 669 | $2, 225, 661 100 $269 1935......| 375,819 $120, 793 |... B pA 


1933. ..... 1,411,687 | 2,936, 189 200 493 | 1936... .| 592,217 | 588,326 OOOI TUII 
1934... .... 1,481,123 | 2,134, 970 GEES Ee | 


Digitized by Google 


NATURAL SODIUM COMPOUNDS AND BORON MINERALS 


By A. T. Coons 


SUMMARY OUTLINE 


Page Page 
Cs MAA 00ean 1429 | Review of operations......................... 1431 
Domestic production......................... 1429 | Sales by consuming industries................ 1432 
odium carbonates and sodium sulphates... 1429 | Foreign trede 2222 1432 
Boron minerals.......................-...-. 1430 
Man"factured compounds.................. 1430 l 


In 1936 the production of natural sodium compounds (exclusive of 
sodium chloride) reached a new peak. The total output of sodium 
carbonates, sodium sulphates, and sodium borates during the year 
was 468,233 short tons, an increase of 16 percent over 1935. The 
value of the 1936 production totaled $7,599,046, a gain of 11 percent 
over the year preceding. 


DOMESTIC PRODUCTION 


The quantity and value of the natural sodium compounds (exclusive 
of common salt) produced in each year from 1932 to 1936 are given 
in the following table. 


Natural sodium compounds (other than NaCl) sold or used by producers in the 
United States—1932-36 


Carbonates ! Sulphates 1 Borates 3 Total 
Year SSS Se SSS E 
Shorttons| Value |Shorttons| Value |Shorttons| Value j|Shorttons| Value 
10312 SE 55,377 | $888,052 32, 204 | $210, 342 181, 915 |$3, 023, 844 269, 406 |$4, 122, 238 
1933. .......--- 70, 401 918, 295 46, 539 245, 240 188, 047 | 3, 436, 377 305, 047 | 4, 599, 912 
1934... .....-.. 88, 325 | 1, 254, 113 16, 650 148, 225 242, 500 | 4, R22, 014 347, 475 | 6, 224, 352 
1935........... 93, 230 | 1, 173, 003 38, 706 | * 275, 043 272, 987 | 5,381,560 404, 903 | *6,830,506 


1930... 102, 866 | 1, 106, 304 51,608 | 336, 559 313, 759 | 6, 156, 123 468, 233 | 7, 599, 046 


1 Soda ash, bicarbonate, sesquicarbonate, and trona. 

3 Balt cake and Glauber's salt. 

3 1932-33: Borax, kernite, and boric acid (calculated as borax); 1934-36: Borax, kernite, and boric acid 
(calculated as borax) and also includes a small quanity of colemanite. 

4 Revised figures. 


Prior to 1927 sodium carbonates constituted the bulk of the natural 
poan, but with the introduction of kernite (rasorite) sodium borate 

ecame the principal natural sodium compound produced. 

Sodium carbonates and sodium sulphates.—In 1936 the sales of sodium 
carbonates amounted to 102,866 short tons valued at $1,106,364, an 
increase of 10 percent in quantity but a decrease of 6 percent in value. 
The output of sulphates, used as salt cake in the manufacture of glass, 

1429 
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paper, and other commodities, and as Glauber’s salt, used chiefly in 
the preparation of mineral foods for cattle, increased 33 percent in 
quantity and 22 percent in value compared with 1935. This salt has 

uctuated more in annual output than the other sodium salts, pro- 
ducers reporting the imported crude salt (not dutiable), as the prin- 
cipal obstacle to the advancement of the domestic product. A report 
recently issued by the Bureau of Mines describes a process of obtaining 
anhydrous sulphate from saline deposits or brines.! 

Figure 118 gives the quantity and value of natural sodium com- 
pounds produced in the United States, 1927-36. 

Boron minerals.—The output of boron minerals reached a new peak 
in 1936. Reports of producers to the Bureau of Mines indicate that 
the total production during the year &mounted to 313,759 short tons 
valued at $6,156,123, increases of 15 percent in quantity and 14 percent 
in value over 1935. Before 1927 the source of all the borax except that 


400,000 
Pd b 
2 “ $ 
= 300000 d 
$ g 
A » 
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WI reo i929 1230 DA igat as 9346 1039 Be 
FIGURE 118.—Quantity and value of natural sodium compounds (other than NaCl) produced in the United 


States, 1927-36. 


made at Searles Lake and Owens Lake was colemanite (calcium borate) 
mined in California and Nevada. In 1927 kernite mined in Kern 
County, Calif., replaced colemanite, production of which virtually 
ceased after 1927, although small shipments were made through 1930, 
and small shipments basa with borates) have been made in 1934, 
1935, and 1936. 

Manufactured compounds.—Besides these products of natural brines, 
a large output of soda ash made by the ammonia-soda process and a 
small quantity of electrolytic soda 18 manufactured from common salt 
brine. In 1935, according to the Bureau of the Census, 17 establish- 
ments produced 2,508,559 short tons of soda ash. Of the total, 
637,224 tons were consumed by the producing establishments, and 
1,871,335 tons valued at $28,424,750, were sold. 


! Conley, J. E., and Partridge, Everett P., Anhydrous Sodium Sulphate from Saline Deposits or Brines 
by a Four-Stage Process: Report of investigations 3299, Bureau of Mines, 1936, 18 pp. 
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In the same way, natural sodium sulphates account for a relatively 
small part of the total domestic production, most of which is recovered 
at chemical works. Compared with a total output of natural sodium 
sulphate of 38,706 short tons valued at $275,943 in 1935, the Bureau 
of the Census reports the production of 169,197 tons of salt cake 
valued at $1,857,435; 27,933 tons of niter cake (of which 9,348 tons 
was consumed in the establishment and 18,585 tons valued at $342,132 
was sold; 23,609 tons of refined anhydrous sodium sulphate valued at 
$457,890; and 40,735 tons of Glauber’s salt valued at $549,220. The 
aggregate value of these items is $3,206,677. 


REVIEW OF OPERATIONS 


In 1936 most of the material included in the sales of sodium car- 
bonate was soda asli—normal sodium carbonate (Na;CO;)— produced 
in California from the waters of Owens Lake in Inyo County by the 
Natural Soda Products Co. at Keeler, and from the waters of Searles 
Lake in San Bernardino County by the American Potash & Chemical 
Co. at Trona and the West End Chemical Co. at Westend. Sodium 
bicarbonate (NaHCO;) and trona, a mixture of soda ash and bicar- 
bonate, were produced by the Natural Soda Products Co., and bi- 
carbonate and sesquicarbonate were reported by the Pacific Alkali 
Co. at Bartlett. 

Sodium sulphate, as salt cake (Na;SO,), was produced at Trona on 
Searles Lake, San Bernardino County, Calif, by the American 
Potash & Chemical Co. in 1936 for the third vear. Production at 
this plant largely accounts for the continued increase in the output 
of this salt. A considerable quantity was also produced near Mona- 
hans, Ward County, Tex., by the Ozark Chemical Co., of Tulsa, Okla., 
and sales were made from stock on hand at the deposit of the Rhodes 
Alkali & Chemical Corporation near Mina, Mineral County, Nev. 
A plant for the production of natural sodium compounds was in the 
prone of erection in 1936 near Wilson Creek, Grant County, Wash., 
ar the Sodium Products Co., but no product has been marketed. 

e Salt Lake Sodium Products Co., Salt Lake City, Utah, had 
under construction at Saltair, Salt Lake County, a plant for the pro- 
duction of Glauber's salt and anhydrous sodium sulphate. Hydrated 
sodium sulphate (Na,SQ,.10H,O) (Glauber's salt) was produced near 
Casper, Natrona County, Wyo., by W. E. Pratt on the Pratt and 
Gill deposits. The lowa Soda Products Co. mined Glauber's salt 
near Rawlins, Carbon County, Wyo. 

The sodium borate produced in 1936 includes borax (Na;B,O;.10H;0) 
obtained in California from Searles Lake brines in San Bernardino 
County by the American Potash & Chemical Co. at Trona and the 
West End Chemical Co. at Westend and from Owens Lake brines in 
Inyo County by the Pacific Alkali Co. at Bartlett. Sodium borate, 
as kernite (N&;B,O;.4H;O), was produced in Kern County, Calif., by 
the Pacific Coast Borax Co. near Mojave. Boric acid abs was pro- 
duced by the American Potash € Chemical Co: this product, calcu- 
lated as borax, is included with sodium borate in the figures for sales 
from 1932 to 1936. Colemanite (calcium borate) was produced in 
small ento near Shoshone, Inyo County, by the United States 
Borax Co. 
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A recent analysis made by Chemical and Metallurgical Engineer- 
ing ? indicates that in 1936 more than a third (38 percent) of the soda- 
ash sales were made to producers of heavy chemicals and manufac- 
turers of dyes and organic chemicals. The glass and ceramic indus- 
tries accounted for another 38 percent of the total sales. Other im- 
portant consumers of soda ash were the soap and glycerine manu- 
facturers, the textile-processing mills, and the pulp and paper industry. 

Three industries— pulp and paper, textile Geach and glass and 
ceramics—absorbed more than 86 percent of the sales of sodium sul- 
phates in 1936. 

The following table gives the percentage distribution of sales of 
soda ash and sodium sulphates in 1936, as estimated by Chemical and 
Metallurgical Engineering. 


Estimated distribution of sales of soda ash and sodium sulphates in 1936, by 
consuming industries 


Soda as Sodium 

Industry (oun) sulphates 

(percent) 
Heavy Chemicals. Seege ada 27.4 2.5 
Dyes and organic chemicals... E 10.9 2.5 
Glass and COPSIViGS EE EE 88. 3 10. 2 

REXDIUSIVOS- eee cosi eco c E Oo cauaa EE «d EE 
Leather, glue, and gelatin. .......... 2 c cll clc ccc ecc eee ee eec ee eee a ccc .1 .2 
Pulp and EIERE EE 4.4 56.0 
Petroleum refining. .........-..-....--.------- See Rp ME 
Rayon and cellulose film... 2... eege ronca 1 1.2 
Soap and El a 9.3 , A 
WK TEE 2.7 19.9 
Other process industries 1.1... 22222 cee cece cec e eee merece ecce sen DS, 9 dessus 
All other Industries 3 aia 5.6 7.0 
100. 0 100.0 


! Includes plastics and resins, wood chemicals and naval stores, manufactured gas and coke, oils, fats, 
and greases, paints and pigments, rubber goods, and sugar and food products. 


FOREIGN TRADE? 


Exports and imports of sodium sulphate and borax are given in the 
following tables; figures for sodium carbonates are not given, as they 
are relatively insignificant in comparison with domestic sales and 
consist wholly of manufactured salts. 

Exports of sodium sulphate were small in 1933-36 and were not 
reported separately. The total imports of sodium sulphate in 1936 
were nearly one and one-half times more than in 1935. Crude salt 
cake imported increased 37 percent in quantity and 39 percent in 
value; crystallized sodium ul hate (Glauber's salt) increased 4 per- 
cent in quantity and 3 porcen in value; and the anhydrous salt 
increased 105 percent in quantity and 98 percent in value. 

Exports of sodium borate decreased 11 percent in quantity and 4 
percent in value, and the quantity of sodium borate imported was 
two and one-half times more than in 1935. 

2 Chemical and Metallurgical Engineering, vol. 44, no. 2, Febru 


ary 1937. 
3! Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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Sodium sulphate exported from the United States, 1929-36 


Year Short tons Value Year Short tons Value 
1990 AAA A 1, 666 $53, 176 || 1932.............-..--...- 1, 435 $24, 155 
LEE 4, 436 113, 253 1933-36. .........-..-..-.- (1) 1 
ji x3 A 4, 652 75, 784 
1 Not separately classified. 


Sodium sulphate imported into the United States, 1935-36, by countries 


Crystallized 


Crude (salt cake) (Glauber’s salt) Anhydrous Total 
Country 
Short Short Short Short 
tons Value tos Value tons Value tons Value 
1935 

Belglum..................... 23, 433 | $181, 820 |... EE, ases] arl. il 23, 433 | $181,820 
Canada. Gau See ecce 906 8:305 A E A EE 906 8, 305 
Lë EENEG 1, 353 9,912 |........ DER eS. NASCE NND E 1, 353 9, 912 
Germany...................- 83, 061 139, 314 551 | $4,479 5,760 | $113,108 | 89,372 856, 901 
Netherlands................. 1, 122 10,100. |... ceeds aou 28 609 1, 150 10, 789 
he EE EA EE EE wom eee (1) 64 (1) 64 
U. S. S. R. (Russia)......... 504 01 NENNEN A A ED 504 9, 900 

110, 379 959, 441 551 4, 479 5, 788 113,771 | 116,718 | 1,077,691 

1936 

Belglum..................... 21, 078 163,789 |........|.......- 22 344 21, 100 164, 133 
2 A 6, 589 486.0729 AA A A ete tais 6, 589 48, 072 
A AAA ege 686 SCC AAA A AA A 086 4,912 
Germany...........----.--.- 119, 766 |1, 094, 461 574 4, 595 | 11,700 222, 263 | 132, 040 | 1,321, 319 
Netherlands................. 3, 301 24,591 |........].-...... 132 2, 951 3, 433 27, 542 
Sweden... AAA A AAA 1 25 (1) 55 1 


— ——— — | ————M | ——Má— | — — |. ——— | —————— |.—————— 


151, 420 |1, 333, 825 575 | 4,020 | 11,854 | 225, 613 | 163, 849 | 1, 564, 058 


! Less than 1 ton. 


Imports of sodium sulphate from Germany, which represented 81 
percent of the total imported in 1936, increased 48 percent compared 
with 1935. Imports of this commodity from Canada, although rela- 
tively small, were over seven times more than in 1935, and those from 
Netherlands nearly three times more. Imports from Belgium and 
Chile, on the other hand, decreased. In 1934 and 1935 there were 
imports of sodium sulphate from U. S. S. R. (Russia), but none was 
reported for 1936. By far the bulk of the imported salt cake is 
a at Gulf ports for use by the growing kraft-paper industry of the 
South. 


Crude sodium sulphate (salt cake) imported into the United States, 1935-86, by 
customs districts, in short tons 


Customs district 1935 1936 Customs district 1935 1936 

Atlantic ports: Pacific ports and Canadian 

e EE TRU 6, 015 border: 

Maine and New Hamp- e A 906 4, 974 

LOS a A zt 645 Duluth and Superior.....|.......... 1, 615 

Maryland................ 4, 872 3, 192 OTOPON BEE 2, 601 1, 528 

New Y OF ence Lees 1, 297 731 San Francisco. ...........|].......... 55 
Gulf ports: Washington.............. 4, 592 3, 433 

Florida occu Ra RA EL 18, 773 28. 506 Ee 

A EEN 47,952 B1, 237 110, 379 151. 530 

New Orleans. ............ 22, 803 14, 579 
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Sodium borate (boraz) exported from the United States, 1932-36 


Year Short tons Value 
1099s Lone enc ce cose 114, 447 $3, 242, 350 
1015. oco oce ex le eise 102, 021 3, 119, 850 


Sodium borates imported for consumption in the United States, 1932-36 


— | —————— | —— | —— 11M ——— |———— mos |— |—— 


Year Short tons Value 
1932 cl Ecce ANE 89, 641 $2, 677, 626 
AA oe Ex Ed 87, 677 2, 498, 035 
lr ` he ete A ce 103, 643 2, 907, 276 
Crude Refined 
Year am 

Short 

töni Value |Pounds| Value 
10349 AS PRO o am 610 $125 
LV EE 1, 069 ¡$30, 742 1, 061 259 
jc COO NEN SA 335 74 


Crude Refined 
Year 
Sort Value !|Pounds| Value 
KK EE EE E AA 148 $181 
Kb EE EEN DEER? 1, 887 457 
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The jewelry industry throughout the world improved markedly in 
1936, but retail sales in the United States, estimated at $310,000,000, 
were only 58 percent of those in 1929. Prices advanced in the latter 
half of the year owing to the increase in prices of fine gems and plati- 
num. Improved financial conditions stimulated sales of fine jewelry 
in 1936, which comprised a larger proportion of total sales than in 1935. 

If the demand for fine-colored stones continues, increased pro- 
duction will be necessary to avoid a shortage. During the year a 
number of exceptionally fine jewels were exhibited in the larger cities 
throughout the country, thereby increasing the interest of the public 
in gems. 

Fashions in jewels.— Women's gowns in 1936 were of fine fabrics 
and required real gems as well as other luxurious accessories. The 
fashionable world has become “jewel-minded”, and even with sport 
clothes, jewels are considered smart. For more than a year the use 
of gold has been increasing at the expense of platinum. Bracelets, 
clips, necklaces, and earrings have been particularly popular, the last 
frequently being clips covering the lobe of the ear. Jeweled flowers 
in the form of pins are both beautiful and expensive. Diamond, 
emerald, sapphire, and ruby are of course the most desired of all 
gems; however, star sapphire and aquamarine are gaining in popularity, 
as are also, to a smaller extent, topaz, amethyst, and turquoise. 
Alen continue to favor star sapphire, cat's-eye, and star ruby. 

Domestic production.—The search for precious stones in the United 
States in 1936 was more actively pursued than in the past 5 or 6 years, 
and the total value of products probably approached $12,500. Lee 
F. Hand is reported to have produced 545 pounds of turquoise worth 
about $4,500 from the Snow Storm claim, Royston district, Nevada. 
The Mildred and Marguerite properties in the Crow Springs district and 
the Reik mine near Columbus, Nev., as well as properties in Mineral 
Park, Ariz., are also reported to have produced turquoise. Some 10 
tons of moss and other agate were collected in Montana, and agate 
and jasper were produced in California. A considerable amount of 
agatized wood was recovered from private lands around the Petrified 
Forest National Monument, Ariz., and some 3,250 pounds of irides- 
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cent obsidian was produced in Modoc County, Calif. About 800 
pounds of rose quartz of gem oe was mined in the Black Hills 
of South Dakota. Walter W. Bradley reports that a diamond 
weighing % carat was recovered in Butte County, Calif. In addition, 
the following gem stones were produced during the year: Ruby 
(Tiger, Ga.); sapphire (Macon County, Ga., and Montana); aqua- 
marine (Park County, Colo.); opal (Nevada and San Bernardino 
County, Calif.); T (Thomas Range, Juab County, Utah, and 
Fresno County, Calif.), and blue topaz (Teller and Park Counties, 
Colo.); garnet (Fresno County, Calif., Emerald Creek 12 miles south- 
west of Fernwood, Idaho; Thomas Range, Juab County, Utah; 
Montana; Colorado; Black Hills, South Dakota, and North Carolina 
aed zircon (Fresno County, Calif.); prase opal (Sonoma 

ounty, Calif.); amazonite (Florissant district, Colorado); amethyst 
(Lorimer County, Colo.); and rock crystal (Arkansas). 

Imports.—According to the Bureau of Foreign and Domestic Com- 
merce imports of precious and imitation stones into the United States 
in 1936 totaled $38,146,113, an increase of 38 percent over 1935. De- 
tails are shown in the following tabulation: 


Diamonds: Carats Value 
Rough, uncut, duty free_........-.------------- 97,677 $6, 230, 902 
Cut, but not set, dutiable 445,610 22, 707, 703 
Glaziers’, engravers’, and miners’, not set, free... 1, 166,094 4, 328, 603 

Pearls, not strung or set, dutiable................... ........- 743, 738 

Other precious stones: 

Rough; uncut; e EE 86, 490 
Cut, but not set, dutiable-.-------------------- --------- 2, 342, 358 

Imitation, except opaque, dutiable................... ......... 1, 634, 843 

Imitation, opaque, including imitation pearls, dutiable. ......... 38, 708 

Marcasites, dubiables ¿conocerte aser Ee 32, 768 

DIAMOND 


With the United States and other countries again purchasing sub- 
stantial quantities of stones, the diamond industry improved beyond 
expectations in 1936; virtually all indicators of the industry showed 

alns of 25 to 45 percent over 1935. The improvement was due 
puma to the better world industrial outlook and to & marked increase 
in demand for industrial stones, as industry now absorbs many stones 
that 20 years ago would have been cut as jewels. Speculation and 
investment buying were smaller factors in the increase. Notwith- 
standing a small increase in production, stocks of rough diamonds 
decreased markedly. Stocks of polished goods were also low. Prices 
of both rough and cut diamonds advanced during 1936. 

Share dealings.—Trading in shares of diamond-mining companies 
was active, especially in the second half of 1936. Six representative 
stocks advanced an average of 86 percent during the year. At the 
end of the year they were 65 percent of their high (1927) and 650 
percent of their low (1932). Of the 15 more important stocks, 11 paid 
dividends. 

Market.—The value of sales of rough diamonds by the Diamond 
Trading Co. was about £8,500,000 in 1936, a 36-percent gain over 
1935. The market was broad; purchasers came from all parts of 
the world, and all types of stones were sold. Good-quality large 
stones were scarce at the end of the year, l | 
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The market for polished stones was animated, and in the last half 
of 1936 even the cutters of small diamonds were making reasonable 
profits. India and the United States were the principal buyers, 
while Japan's 1936 purchases were more than tenfold those of 1934. 

Investment buying of fine stones of more than 1 carat was world- 
wide; the Continent was a particularly large purchaser. 

Cutting—The status of the diamond-cutting industry improved 
markedly in 1936, and the cutting centers of Belgium, Holland, and 
Germany showed a more conciliatory attitude toward one another. 

. Better prices permitted the masters to make profits, employment in- 
creased, and the men enjoyed better wages ind shorter hours. At the 
end of the year about 310 cutters were employed in the United States. 

Imporis.—Diamond imports into the United States in 1936, by 
countries, were as follows: 


Diamonds imported into the United States in 1936, by countries ! 


Rough, or uncut Cut, but not set 
Country Value Value 
Carats sl Carats |————————— 
Total Per carat Total Per carat 
EARTH ro DE 

Africa, British: 
Union of South........... 4, 417 $310, 975 $70. 40 266 $30, 815 $115. 85 
Other British............. 7, 030 108.15 wend RA EES 
Belgium. ....................- 47,112 | 3,084, 798 65. 48 329, 520 | 16, 583, 968 50. 33 
e EE EE 11, 954 25.08 EE AA A 
British Malaya. ..............]............ |]... - 2. LL |... ee eee 1 72. 54 
anada............... c e lle 418 21, 608 66. 05 364 25, 790 70. 85 
Czecboslovakia...............|........... | LLL c eee o L| 2... 22... 165 10, 990 66. 61 
ld. eee A E oo canes lee eme tua pues S 60. 00 
¡A 79 2, 398 30. 35 3, 619 244, 769 67. 63 
OA A A usc 5, 430 55. 98 
PA A PA rrt NES 177 9, 047 61.11 
E A A 70 5430 OA A dns ve 
exico. .-..............-..--- 132 9.022 1..- (08°36 AAA AA WESSEN 
Netherlands.................. 23,245 | 1,370,986 109,349 | 5,627, 199 61. 46 
Switzerland. cL eet bocce ket OA d a eie estet 10 3, 743 974. 80 
United Kingdom............. 21,668 | 1,394.701 2, 029 164, 949 1.30 


97,677 | 6, 230, 902 445, 610 | 22, 707, 703 50. 96 


1 Compiled from records of the Bureau of Foreign and Domestic Commerce. 


Tazes and tariffs.—On June 22, 1936, the 10-percent excise tax on 
sales of jewelry items valued at more than $25 was repealed. In 
September Italy placed a “temporary” duty of 20 percent on diamond 
imports. 

orld production.—World production of diamonds in 1936 approx- 
imated 8,296,900 carats (1.829 tons) worth about $35,600,000. Com- 
pared to 1935 this is an increase of about 9 percent in quantity and 
14 percent in value. As the South African pipe mines operated only 
on a small scale, the alluvial mines accounted for some 96 percent of 
the carats and 86 percent of the value. 

The following table gives, as accurately as available statistics 
permit, world diamond production for the past 5 years: 
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World production of diamonds, 1932-86, by countries, in carats 


MM M —— —À ——À a QM HH MM ——— M e PP “PP PP “PP e a ——Ó 


Country 1932 1933 1934 1935 1936 
Africa: 
Et ice e eee Le AE 367, 334 373, 623 452, 063 481, 615 580, 000 
Belgian Congo........................| 3,990,069 | 1,975,450 | 3,331,360 | 3,812,023 | 1 4, 800, 000 
Krenob AITIOR Soi. e ace env ca lend ez pate dues i A e eee a aM MEE 1 13, 000 
Gold Coast 1,.......... LL ll ll... 842, 297 863,722 | 1,142,268 | 2,172, 563 1, 489, 410 
Sierra Leone........................-. 749 32, 017 68, 633 1 250. 000 1 450, 000 
South-West Africa... ....... LLL... 17, 044 2, 674 4, 126 128, 464 184, 87 
'TTangal YlEd. oc use cene eh Ue Oder eke 1, 391 1, 432 1, 414 1,415 3 2, 700 
—_— Ee paree "mM € €— nal PP o od 
Union of South Africa: 
Mints. EE 307, 431 14, 149 9, 414 274,317 339, 718 
AlUVIA REESEN 488, 096 492, 404 430, $98 402, 405 284, 204 
. 4 798, 382 506, 553 440, 312 676, 722 623, 922 
Brazi o rese EE 34, 000 1 30, 000 1 360, 000 1 50, 000 1 100, 000 
British OGuinnn. 22.2 ee lee 61, 780 48, 569 44, 569 46, 564 1 47, 009 
Miscellaneous 5..................... l.l... 3, 725 1, 825 4, 000 , 500 
6,117,671 | 3,835,865 | 5,519,645 | 7, 622, 866 8, 296, 905 
1 Estimated. 
! Exports year ended Mar. 31. 
3 Exports. 


4 Includes a small quantity of diamonds recovered from re-treatment of tailings. 

4 1932-34, includes Borneo, India, New South Wales, and, in certain years, French Equatorial Africa, 
Rhodesia, United States (Arkansas and California), and Venezuela; 1935, Australia, Borneo, French West 
Africa, Indía, Nigeria, and Venezuela; 1936, Borneo, India, Nigeria, Rhodesia, and Venezuela. 


The increase in production in 1936 came from the pipe mines of 
South Africa and the alluvial mines of the Belgian Congo, Angola, and 
Sierra Leone, that is, from mines administered by interests closely 
allied to the Diamond Corporation. The Central African field 
(Belgian Congo-Angola), which for 6 years has been the largest 
producer by weight, in 1936 for the first time surpassed South Africa 
in value of production as well. French Africa made its initial appear- 
ance as a producer of some importance, whereas the production of the 
South African alluvial fields continued to decrease. Less than 40 per- 
cent of the total production was of gem quality; the increase was in 
industrial stones. 

Industrial diamonds.—The rapid development of the use of hard 
alloys in industry in general and particularly in armaments programs 
has caused a great expansion in the use of abrasive diamonds. The 
United States, Great Britain, Germany, and Russia are the principal 
consumers. The chief use is trueing abrasive wheels, but diamond 
drills, diamond dies, wheels in which diamond or diamond dust are 
bonded in either bakelite or metal, diamond-set tools, diamond- 
bonded tools, and many other uses are also important. Some years 
ago bort largely supplanted carbonado in most drilling, but recently 
both types of diamonds have been set in some bits. Some bitmakers 
are now molding bits, the diamonds being “set” in molten metal. The 
use of “common goods” (cheaper than "bort) in diamond drilling is 
increasing. Experiments continue to supplant rock drills with dia- 
mond drills in driving drifts, and diamond drills are used in stoping 
at the Noranda mine. On the Rand experiments are being conducted 
with a diamond-impregnated wheel built on the principle of a coal 
cutter, with which the “banket” is sliced. 

It should be emphasized that 50 to 60 percent of a normal year’s 
production of abrasive diamonds is destroyed in use in various indus- 
tries. 
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The trade obtains industrial diamonds from three principal sources: 
(1) Direct from the Diamond Trading Co. or its affiliates; (2) from 
that part of cutters’ and brokers’ purchases from the company not 
suitable for gem stones or too “knotty” to cut easily; and (3) from 
"outside" sources, notably the Brazilian carbonado production. At 
present the Diamond Trading Co. is a more important source of 
industrial stones than formerly due to two factors: First, many stones 
once used in low-priced jewelry are now used industrially ; and, second, 
carbonados now make up a smaller part of the total supply of indus- 
trial diamonds than a decade ago. Bahia’s exports of carbonados in 
1935 approximated 21,000 carats valued at $630,000 (in 1934, about 
14,200 carats valued at $300,000). | 

Because of the greatly increased demand and the fact that most of 
the South African pipe mines have been shut down and that the 
Brazilian carbonado production has been subnormal, there has already 
been a shortage in supply of certain types of industrial stones. As a 
result of this scarcity some industrial diamonds were selling at pre- 
depression prices in 1936. Large industrial stones (over 2 carats) 
were, however, somewhat cheaper than in 1929, and carbonado was 
much cheaper. "The price of crushing bort, notwithstanding increased 
use, remained steady. 

Imports of industrial diamonds into the United States during the 
past 5 years are as follows: 


Industrial diamonds (glaziers’, engravers’, and miners’) imported into the United 
States, 1932-36 } 


Value Value 
Year Carats |- Year Carats 
Total Per carat Total Per carat 
1032-2252 163, 704 | $1, 061, 823 $6. 49 1935. ......... 954, 580 | $4, 203, All $4. 50 
UK GEES 263, 484 | 1, 263, 156 4.79 || 1936.......... 1, 165, 504 | 4,325, 420 3.71 


1934.......... 526,007 | 2,862, 349 5. 44 


1 Compiled from records of the Bureau of Foreign and Domestic Commerce. 


EMERALD, RUBY, AND SAPPHIRE 


The Colombian Government abandoned the Muzo emerald mine 
about 5 years ago and in 1932 opened a new mine 3 miles distant. 
For the past 3 years the average annual production is said to have been 
about 400,000 carats worth 400,000 pesos. Some 300 workmen and 
a guard of 60 to 100 soldiers are employed. A few emeralds are 
recovered from the beryl pegmatites and surrounding schists near 
Gravelotte, northeastern Transvaal. Sales in 1935 were 148,451 carats 
worth £10,756. 

Burma increased its ruby production considerably in 1935. The 
total output was 105,484 carats worth 114,063 rupees (in 1934, 21,622 
carats); 2,431 carats of sapphires and 6,687 carats of spinels were 
produced as byproducts. 

The Padar district of Kashmir, where operations at the sapphire 
mines were resumed in 1933, produced about 800,000 carats in 1935 
compared with 1,075,000 carats in 1934. The total Indian output in 
1935 was 904,571 carats. Ceylon’s production of precious stones 
(largely sapphire) is apparently increasing; some estimates place it 
as high as Hs.2,000,000 in 1935. The Ratnapura, Matara, and Kandy 


1440 MINERALS YEARBOOK, 1937 


districts were especially active. Sapphire and beryl were recently 
discovered in abundance in the last two districts named. For some 
years the American Gem Mining Syndicate has operated its mine 
near Philipsburg, Mont., for industrial sapphires only. Production 
in 1936 was 17,200 ounces worth about $25,000. Sapphire was the 
only gem produced in Queensland in 1935, and sales totaled £1,804 
15s. compared with £3,055 in 1934. The mine is at Sapphire. The 
Belgian Congo sapphire mines of the Miniére des Grands Lacs have 
not been worked for several years. 


LESSER GEMS 


In 1935 Prussia produced 102,489 kilos of amber and purchased 
9,484 kilos from small producers (in 1934, 107,026 and 9,165 kilos, 
respectively); 22,900 kilos valued at 258,000 RM were exported in 
1935, or the highest exports since 1931. Most of the amber output 
was used industrially. In 1935 Burma produced 18.57 cwt. of amber 
valued by the Government at $777 and 1,264.75 cwt. of jadeite valued 
at $71,465. Meerschaum mining at Eskisehir, Asia Minor, has been 
encouraged by the Eti-Bank in connection with the Turkish 5-year 

lan. In pre-war days about 280 metric tons a year were exported, 

ut less than 28 tons were shipped in 1935. Ninety percent of the 
output is exported. In 1935, 9,000 pounds of tiger-eye were exported 
from South Africa. The lighter-colored varieties occur in slabs 9 to 
12 inches long, but the darker-colored only in smaller pieces. Brazil 
produces six types of quartz, of which 90 percent comes from Minas 
Geraes, and exports of rock crystal have averaged 5 tons yearly for 
the past 7 years. The United States and Japan are the principal 
consumers. In 1935, 230,862 kilograms valued at 998,701 paper 
milreis were exported. Madagascar continues to export much low- 
priced gem material to France, Japan, the Netherlands, Great Britain, 
and Czechoslovakia. In addition to 20,000 carats of precious stones 
about 1% tons of garnet, amethyst, beryl, optical rock crystal, rose 
quartz, and chalcedony were exported in 1935. South-West Africa 
in 1935 exported gems other than diamonds valued at £1,818 to 
Germany. The mandated area is a source of aquamarine and helio- 
dore, red and green tourmaline, topaz, and almandine garnet. 
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MINOR NONMETALS: GRAPHITE, GREENSAND, KYANITE, 
LITHIUM MINERALS, MINERAL WOOL, MONAZITE, OLIVINE, 
STRONTIUM MINERALS, AND VERMICULITE 


By PauL M. TYLER! 


SUMMARY OUTLINE 


Page Page 
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Greensand Mueve ISO APPS 1444 LOllvine.-.... oi occus educta ecd EN 1449 
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Lithium minerals... ...............- eee ee 1445 | Vermiculite. ............ 2.2 LLL ll Ll lll se 1450 
Mineral wool cl ecl ccce ee ce 1446 
GRAPHITE 


The graphite-mining industry in the United States remained vir- 
tually dormant in 1936. "There was, however, & steady increase in 
consumption throughout the world. Domestic flake graphite is not 
wanted by crucible makers, and virtually the entire dry-battery 
market, formerly a beiden: outlet for American producers of flake 
graphite, has been lost to manufactured graphite. Moreover, dry- 

attery sales have declined sharply owing to the almost Nation-wide 
use of light-socket power instead of dry batteries for radios. For 
most other uses manufactured graphite or imported graphites are 
either cheaper or better. The opinion is widely held that a domestic 
industry could be created on a substantial scale, provided leading 
consumers could be induced to make a real effort to readjust their 
manufacturing operations so as to use the domestic product, but the 
fact is that there never has been enough incentive for them to under- 
take the requisite research. Except perhaps in wartimes a variety 
of good-quality graphite has always been available in abundance 
abroad, and the price of this raw material ordinarily represents too 
small a proportion of the cost of making and selling graphite products 
to encourage domestic consumers to experiment with domestic ma- 
terial, even if they felt they could get it cheaper. 

No output of crystalline graphite was reported to the Bureau of 
Mines in 1936 from the various graphite-producing areas of the United 
States, although some sales were made locally by the Crystal repe 
Co., Dillon, Mont. The Carson Black Lead Co., Oakland, Calif 
mined &morphous graphite for paint from its mine at Carson, Nev. 

Artificial graphite is manufactured principally by the Acheson 
Graphite Corporation (30 East 42d St., New York, N. Y.) at Niagara 
Falls, N. Y., but is also produced as & byproduct of the manufacture 
of silicon carbide. The Acheson Graphite Corporation is likewise the 


1 Figures on imports and exports compiled by M. B. Price, of the Bureau of Mines, from records of the 
Bureau of Foreign and Domestic Commerce. 
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leading manufacturer of graphitized electrodes, although these are 
produced at St. Marys, Pa., by several other concerns. 

The Trade Agreement with France, effective June 15, 1936, reduced 
the duty on flake graphite from 1.65 cents a pound to 30 percent ad 
valorem with the proviso that the new rate should be not less than 
0.825 cent nor more than 1.65 cents. The ad-valorem rates on carbons 
electrodes, and other graphite or carbon products under the Tariff 
Act of 1930 (par. 216) were reduced by one-third; the duty on small 
arc-light electrodes was cut from 60 to 40 percent and that on other 
products from 45 to 30 percent of the foreign market value. 


Graphite imported for consumption in the United States, 1953-36, by kinds 


1933 1934 1935 1936 
ae Short Short Short Short 
tons Value tona Value tons Value tons Value 
Amorphous: 
Artificial................ 711 | $27,107 5 $22,591 | 1,916 | $74,679 | 1,635 $63, 804 
6 a ie Seabee ars 5, 999 90, 786 | 10,469 | 235,592 | 14,477 | 302,046 | 20, 160 344, 499 
ryst e: 
Lump and chip.......... 204 9, 532 384 1S, 878 215 11, 606 250 18, 107 
Dust... ------0------ 90 3, 072 302 12, 109 4, 444 68 4, 090 
Flake.................... 80,569 | 2,387 | 200,314 | 1,669 | 132,758 | 2,088 136, 162 
8,053 | 211,066 | 14,121 | 489,484 | 18,861 | 626,133 | 24, 171 566, 662 


1925-29 (average) 
Country m 
ort 
tous Value 

PAUSES: eee eo Soe bcecee A O A PA A nacer 
Canada iuc. erue ere eR ee mima 1, 876 | $108, 509 
Ceylon, including British India...| 6,261 | 415,051 
Chosen, including Japan.......... 1, 270 22, 144 
E A ee 46 4,710 
LEE 203 5, 430 
Madagascar, including France..... 2,484 | 240,840 
EE 6,290 | 51,694 
NOFWAY.-..cacce esse ene — ' 3 450 
Switzerland....................... 3 417 
U. S. S. R. (Russia)............... (1) 9 
United Kingdom.................. 136 15, 260 
Other oc E rere LR BAR 69 846 


Y | aie TD | e | TT 


! Less than 1 ton. 
Graphite exported from the United States, 1932-36 


Year Short tons Value Year Short tons Value 
1032 reir 790 $173, 486 || 19381. 22 480 $294, 334 
1933: MN A 914 182, 671 10304... See ees 816 114, 847 
A EE 1, 245 , 332 


1 Graphite, crude, refined, and manufactures. 
! Graphite, crude, refined, and blended. 
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So um is found in almost every country and is produced com- 
mercially in a score of countries; nevertheless 85 percent of the world 
supply comes from half a dozen countries. On the basis of tonnage 
alone, Czechoslovakia, Austria, Chosen, and Germany (Bavaria) have 
been the largest producers of graphite, but their product is chiefly of 
the amorphous variety and consequently not so valuable as that of 
Madagascar and Ceylon, which produce flake and vein graphite, 
respectively. However, amorphous graphite is used relatively more 
and for a greater variety of purposes in Europe than in the United 
States, where consumption is divided more or less evenly among 
crystalline, amorphous, and artificial graphites. 

Conditions in leading foreign producing countries have been 
reviewed briefly in two previous volumes of the Minerals Yearbook. 
Among new developments it is of interest to record here an all-time 
record output in Mexico, which produced 10,732 short tons valued at 
$107,134 in 1936, topping the previous peak by almost 30 percent. 
Canada's Black Donald mine in Renfrew County, Ontario, also had 
a good year; the value of its output increased to $92,820 from $79,781 
in 1035. Heretofore the product of this mine has been used mainly 
for lubricants and foundry purposes, but it is now being employed in 
pencil making, a market that at one time was supplied almost exclu- 
sively by producers of Mexican graphite. 


World production of natural graphite, 1927-35, in metric tons 
(Compiled by M. T. Latus] 


1927-31 
Country (average) 1932 1933 1934 1935 
Australla: 
New South Wales. ............... LLL less rr 24 ARTIE: 30 EDEN 30 
SAA AREA AI A A uL c d AO 14 
South Australia... 2.2 Lc ccc ccc LL c loco Zineexzseices[o! Ae Arboles eoan 
AUSLTIB Seet Eet dama ead 19, 466 10, 598 14, 771 18, 145 19, 490 
AO WEE MI E AA o. eee cone 
e ni n eM ce sn et MP MM 1, 174 314 367 1,377 1 
CONO 1. Le accedo EEN 1, 266 6, 108 9, 711 11, 755 14, 131 
EE EE 22,495 | 16,733 | 22,677 | 31,294 
Czechoslovakla....--.----. ooo 22, 697 9 1 3 1,870 
qu Mau DOS AAA VE, EE 3 
Germany (Bavaria). ...............- Lc LLL Lll... 21, 031 20, 808 19, 755 17, 535 21, 663 
India, British ceo. oc caca cec cue rr mee cane czm 9 5 |....-...-- 342 566 
Eed 6, 565 2, 945 3, 200 8, 908 5, 153 
DEN ME 495 869 9 1, 201 
Madagascar !........ 2 2 cc eee 11, 959 2, 100 8, 600 9, 400 8, 046 
AA AA EEN 5, 354 2, 045 2, 685 3, 898 6, 976 
Morocco, French !................. LL cL ee 1 66 183 
INOEWBY ouv eich nk Seabee se sete I dE. 176 672 1, 983 2, 281 2, 342 
2 ADA O PET A E EE 69 
Union of South Afen... 51 49 59 
U. 8. 8. R. (Russlei. ll ll... 3 4, 550 32, 100 19, 200 45, 700 83, 700 
Uni States: 
Amotrpoboug. LLL eee elk 4 2, 514 (8) (è (8) (8) 
ry prm cH A 6 2, 459 (^ (5) (5) (5) 
1 Exports. 


3 Data not available. 

3 Average for 3 years only (1025-30): data for 1930-31 not available. 

* Average for 4 years only (1927-30); data for 1931 not avallable. 

! Bureau of Mines not at liberty to publish : 

* Average for 3 years only (1927-29); Bureau of Mines not at liberty tofpublish[figures for 1930-31. 

As most graphite business is done by private negotiation it is diffi- 
cult to report prices. The variety of grades and kinds adds to the 
difficulty. During 1936 the American market was steady, and prices 
remained virtually unchanged. Madagascar flake averaged a trifle 
under and Ceylon lump a trifle over 5 cents a pound, while amorphous 
grades ranged from $10 to $20 a short ton. 
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London market quotations likewise varied little from the 1935 
levels. Through 1936 Madagascar flake, 85 to 90 percent, duty paid, 
usually ranged from £18 to £20 a long ton, although lifting occasion- 
ally to £21. Ceylon lump, 90 percent, began the year at £11 to £12 
a long ton and after stiffening perceptibly stood at £11 to £13 a ton 
at the end of the year. In American currency the final quotations 
were equivalent to about 4.15 cents per pound for Madagascar flake 
and 2.65 cents per pound for the Ceylon product. The former 
includes the duty collected on imports into the United Kingdom from 
countries outside of the British Empire. 


GREENSAND 
The best grade ei reensand, screened and Se ed, has been quoted 
in Engineering and Mining Journal Metal an ineral Markets at 


$20 per short ton, f. o. b. cars in New Jersey, in pe lots. Produc- 
tion, recently reported by five companies, consists mostly of processed 
material used for water softening. The quantities used for fertilizer 


have dwindled to insignificant proportions. 
Greensand production in New Jersey, 1925-386 


1925-29 dee See 12, 515 KE SS $15.61 lr AAA $30. 83 
1930-34 (average). . 8, 858 23. 37 e AA 28. 53 
193 NOM Mm 8, 252 199 327 2.79 LA 28. 96 

iy A t sue fame 201, 173 -79 11-1930... oca eee ks . 25 


KYANITE 


The domestic kyanite industry is still in the development stage, and 
for 1936 there is little to record beyond a steady expansion in demand 
and further improvement in concentrating technique. Statistics of 
Md are not collected by the Bureau of Mines, but output in 

orth Carolina and Georgia increased, and larger quantities were im- 
ported from India. 

Operations of Celo Mines, Inc. (Burnsville, N. C.), a leading 
ducer, were described by Mattson ? and, in more detail, by "Trax er. ia 
At this plant the concentrating process is & combination of magnetic 
separation, screening, and air tabling. Garnet concentrates are a 
byproduct, and the complexity of the ore is indicated by the fact that 
in a single hand specimen 26 different minerals have been identified 
with a microscope. 

Wet concentration is employed in Georgia where, according to 
Smith, State geologist,‘ the Georgia-Carolina Minerals Corporation, 
in addition to its placer operations at Clarkesville, started in 1936 the 
recovery of kyanite, mica, and other products from partly weathered 
kyanite-mica schist at two places in Habersham oe 

The principal market for Georgia kyanite is glassworks refractories, 
and the price, f. o. b. mines, has been about $30 a ton. North Carolina 

a Mattson, V. L., Kyanite Operations of Celo Mines: Bull. Am. Ceram. Soc., vol. 15, no. 9, 1936, pp. 
ML . E., Materials Move by Gravity in Kyanite Plant on North Carolina Mountainside: 
Pit and Quir, vol. 28, no. 44-48. 


" R. W. "The Kyanite Industry of Georgia: Am. Inst. Min. and Met. Eng., Tech. Pub. 742, 1996 
pp. 
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kyanite has been used for various ceramic purposes, while the imported 
material has been used extensively in the manufacture of refractory 
brick. Some research has been directed toward utilizing the expansive 
property of kyanite to offset shrinkage of high-alumina refractories, 
and experimental results have been EE Large increase in the 
use of kyanite, however, seems to be contingent upon lower prices, 

robably $15 a ton or less. With small-scale operations the cost is 
likely to be too high for the product to be sold at any such figure, but 
once an adequate market is assured large-scale operations can probably 
be developed to meet the requirement for low-priced material. One 
objection to flotation concentrates is that the brickmakers demand a 
large proportion of coarse material, but possibly this objection can be 
overcome by sintering the fine kyanite so as to make a suitable grog. 
Experiments with this end in view are being conducted at the Bureau 
of Mines station at New Brunswick, N. J. 


LITHIUM MINERALS 


Lithium is rather widely distributed in nature, and nearly a dozen 
minerals contain lithium as a more or less essential constituent. Onl 
three minerals, however, are recognized as industrially available 
sources of lithium, and none of these contains more than small per- 
centages of the element. Amblygonite, 2LiF.A1,0;.P¿05, the richest 
ore of lithium, theoretically contains only 10 percent lithia (Li;O) and 
commercially only about 9 percent. To Lài;O.A1,0;.4810;, 
ordinarily contains less than 7 percent Li,O and formerly, although 
mined by one company for its own use, was not easily salable; with 
increased demand for lithium, however, it promises soon to be- 
come the principal source. The theoretical formula of lepidolite, 
3Li;0.2K,0.3A1,0,.12S10,.8F, indicates a lithia content of more than 
6 percent, but 4 percent is about the top limit for commercial ship- 
ments. All three minerals characteristica ly occur only in pegmatites. 
Amblygonite and spodumene both resemble ordinary feldspar in 
appearance, and lepidolite is one of the micas which occurs, however, 
as pink to purple scaly masses rather than in large sheets. 

The uses of lithium metal and its salts are outlined briefly in the 
chapter on Minor Metals in this volume of Minerals Yearbook. Of 
chief interest is the growing use of lithium chloride in air conditioning. 
Nevertheless, lithiated waters and medicinal preparations still account 
for a relatively large part of the consumption, and the uses of the 
metal are not unimportant. Lithium hydroxide is used in Edison 
storage batteries, and some lithium salts may be used in pyrotechnics 
owing to the red coloration they impart to flame, although most red 
flares are produced by strontium compounds. Lepidolite has been 
used in making enamels and special glasses, and it is possible that 
spodumene may be used as a ceramic raw material after preliminary 
calcination to convert it into the beta form which does not expand 
greatly upon further heating. 

Domestic supplies of amblygonite and spodumene have come 
principally from South Dakota, although small quantities have been 
mined in California. Spodumene also occurs in Maine and North 
Carolina, apparently in large amounts. Lepidolite was mined 


$ Strock, Lester W., The Distribution of Lithium in Rocks and Minerals as Revealed by Quantitative 
Spectrum Analysis: Am. Mineral., vol. 21, no. 12, 1936, p. 7. 
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extensively in California and New Mexico from 1920 to 1930. The 
output of lithium minerals in the United States reached à maximum 
of 11,696 tons valued at $173,002 in 1920, of which most was lepidolite. 
In 1930 only 1,797 tons valued at $56,327 werereported. After further 
declines in 1931 and 1932, for which years figures cannot be published, 
mining of both amblygonite and spodumene was resumed in the 
South Dakota field. Statistics covering the domestic production of 
lithium minerals for 1918 to 1928, inclusive, have been published in 
Bureau of Mines Information Circular 6215 on caesium, rubidium, 
and lithium. Available data for later years follow: 


Lithium minerals produced and shipped in the United States, 1929-36 


1 Bureau of Mines not at liberty to publish figures. 


The Bureau of Mines recently has worked EE toward creating 
a spodumene-mining industry in North Carolina. The disseminated 
deposits near Kings Mountain have been shown by Hess * to afford 
one of the world's principal sources of potential supply of lithium. 
Methods for concentrating this and similar material known to occur 
in other States have been investigated by Will H Coghill at the 
Bureau's station at Rolla, Mo., and by O. C. Ralston at its New 
Brunswick (N. J.) station. At the latter station a novel method of 
concentration has been evolved ’ that is so simple it can be done by 
farmers with home-made equipment. 'The Southern Mining & 
Milling Co., Clarkesville, Ga., began mining this ore and proposed to 
install a furnace for beneficiating it in 1937. 

Prices of amblygonite tended slightly upward in 1936. Although 
still quoted nominally at $34 to $35 per short ton f. o. b. South Dakota 
mines, actual sales were made at prices up to $40 a ton for 8- to 9-per- 
cent material. The price of spodumene is about $20 f. o. b. South 
Dakota mines, and $35 can probably be obtained for 7-percent 
material delivered at eastern consuming points. Lepidolite is quoted 
in Engineering and Mining Journal Metal and Mineral Markets at 
$20 to $25 per ton (basing point not stated). Sales of domestic 
lepidolite in 1936 were insignificant, and South African and Canadian 
deliveries likewise seem to have been quite small. 


MINERAL WOOL 


Production figures for mineral wool are not collected by the Bureau 
of Mines but have recently been published biennially by the Bureau 
of the Census, which reported a total value of $7,672,096 for the pro- 
duction of “mineral wool (other than asbestos) for building insulation" 
in 1935 compared with $1,714,171 in 1933, $2,873,230 in 1931, and 
$2,377,324 in 1929. 

* Hess, Frank L., Lithium in North Carolina: Eng. and Min. Jour., vol. 137, no. 7, 1 pp. 339-342. 


Y Fraas, Foster, and Ralston, O. C., Beneficiation of Spodumene by Decrepitation: ureau of Mines 
Report of Investigations, 3336, February 1937, 13 pp. 
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Slag wool was made in Germany in 1870, and the rock-wool indus- 
try was established in Indiana by 1897, but the great growth of the 
industry has taken place within the last decade. In 1900 the reported 
production of mineral-wool products was 6,002 tons valued at $60,320 
or about $10 a ton. Ten years later it had grown to 8,408 tons valued 
at $84,012. The census of manufactures for 1929 reports the value 
only of mineral-wool products as $2,377,324, which came from eight 
pica ak in Indiana and one each in California, Illinois, 

ichigan, New Jersey, Ohio, and Wisconsin. Since the decline in 
1933 the industry has forged ahead with remarkable rapidity. Census 
figures for 1935 show 111,745 tons of rock wool valued. at $3,357,526, 
31,648 tons of slag wool valued at $1,184,946, and “other” wool 
(mostly glass wool) valued at $3,129,624. No figures are given on the 
tonnage of glass wool, but as this product is worth a great deal more 
per ton than ordinary rock or slag wool the data indicate an aggregate 
production of all kinds of mineral wool of less than 200,000 tons in 
1935. Unofficial estimates indicate that the total output in 1936 
increased to more than 400,000 tons, but this figure cannot be verified. 
However, it may be noted that the number of plants increased in 
1936 (at least 50 plants and perhaps more are now engaged in making 
these products), and most plants were working nearly to capacity. 
The National Association of Rock and Slag Wool Industries serves 
the industry. 

Roughly two-thirds of the domestic output of mineral wool is used 
for building insulation, and much of it 1s employed for insulating 
existing homes. Notwithstanding the rapid growth in production 
and the increased output of competitive materials, such as vermiculite, 
there is no indication at present of approaching saturation of the 
market for mineral wool. A recent canvass of architects by a leading 
journal * drew a 100-percent affirmative answer in favor of house 
insulation against heat and cold, even for relatively small ne 
dwellings. All types of insulation—mineral wool, aluminum foil, 
and wallboards—were popular. Florida and Louisiana architects 
stressed the importance of insulation against sun heat. This survey 
tends to confirm the trend of mineral-wool manufacture. Another 
factor favoring greater use of insulating materials is air conditioning 
which, after making rapid progress in commercial buildings, is gen- 
erally expected to work down into the residential field. So long as the 
American people have money to spend on making their homes com- 
fortable, & growing increment of such expenditures will be available 
for the purchase of insulating materials. 

In most tests mineral wool stands out as having the highest insu- 
lating value among materials in general use for house fill. In Minerals 
Yearbook, 1936 (p. 1067) a serious error was made in reporting the 
results of tests by the National Research Laboratories, Ottawa.? 
The real message of the tabulated figures was that rock wool is a far 
ed insulator than asbestos or serpentine in &ny of the forms 
tested. 


§ Architectural Record, The Record Scans the Field: Vot. 81, no. 3, 1937, p. BT-11 


* Niven, C. D., The Thermal Conductivity of Sundry Materlals: Canadian Jour. Research, vol. 13, no. 
1, sec. À, July 1935, pp. 16-18. 
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In a recent Letter Circular (LC-471, June 9, 1936), the National 
Bureau of Standards, Washington, lists a number of publications * 
which contain specific information as to insulation problems. 


MONAZITE 


As the use of cerium alloys in sparking flints for gas and cigar 
lighters has increased greatly during the last decade or two, it has 
been thought that this might soon revive the demand for monazite, 
This is a vain hope, for, as noted in the discussion of rare earths in 
the Minor Metals chapter of this volume, accumulations of cerium 
residues at thorium-nitrate and gas-mantle works throughout the 
world are large enough to supply demands for three-quarters of a 
century at the present rate of consumption. The magnitude of these 
accumulations can be estimated only roughly, but the figures show 
that the total consumption of monazite since 1893, mostly for gas- 
mantle making, has been a little short of 100,000 tons, of which more 
than 30 percent was cerium oxide and nearly 30 percent more com- 

rised lanthana, didymia, and other rare-earth oxides. Only a small 
raction of this 60,000 tons of rare-earth oxides has been utilized by 
the gas-mantle and other consuming industries. 

No domestic production of monazite has been reported since 1925, 
when 2,000 pounds were recovered as a joint product in Florida 
beach-sand operations for ilmenite and zircon. British India cap- 
tured most of the monazite market more than 20 years ago, but with 
gas-mantle requirements scarcely 10 percent of their one-time volume 
world demand for monazite has dropped to only a fraction of its former 
level, which is indicated by the maximum production of 7,392 short 
tonsin 1909. Although all the thorium nitrate needed for gas mantles 
today could be extracted from about 300 tons of good monazite, 
actual demand has not fallen quite as much as this might indicate. 
The mineral has other uses, most important of which apparently is 
the manufacture of flaming-arc carbons. Due to the vogue of light 
therapy and the increase in sales of heat-ray lamps for use in American 
homes, imports of monazite into the United States have expanded 
again during the last few years. 


Monazite sand imported for consumption in the United States, 1982-36 


Short tons Value 


1, 569 $48, 639 
56 1, 935 
112 4. 807 


10 National Bureau of Standards, Thermal Insulation of Buildings: Cire. BS C376, 1929. 

American Society of Heating and Ventilating Engineers, Guide, New York (annual). 

American Society of Refrigerating Engineers, Refrigerating Data Book, New York. 

American Society of Refrigerating Engineers, Insulation Committee, Heat Transmission of Insulating 
Materials: 1922 Rept. (revised to 1924). 

Finck, J. L., Mechanism of Heat Flow in Fibrous Materials: Bureau of Standards Jour. Research, vol. 5, 
1930, p. 973; RP 243. (Out of print.) 

Department of Commerce, National Committee on Wood Utilization, House Insulating, Its Economies 
and Application: 19th Rept. 

Department of Commerce, National Committee on Wood Utilization, Insulation on the Farm: 25th 


Rept. 
Van Dusen, M. 8., and Finck, J. L., Heat Transfer Through Building Walls: Bureau of Standards Jour. 
Research, vol. 6, 1931, p. 493; RP 291: 
XU Ives E SE Engineering Experiment Station, Heat Transmission Through Building 
a S: . O. 
work orit Insulation of Superheated Steam Surfaces: Trans. Am. Inst. Chem. Engrs., vol. 16, 
í » p: 79. 
McMillan, L. B., Heat Insulating Properties of Commerical Steam Pipe Coverings: Jour. Am. Soc. 


Mech. Pags. vol. 38, 1916, Pa 8. 
National Bureau of Standards, Aluminum Foil Insulation: Letter Circ. NBS LC465. 
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The price of monazite has fluctuated widely, but until about 1929 it 
rarely dropped below $20 or $25 a unit of thoria content, or about $120 
a ton for 6-percent ore. During the World War and again in 1920 it 
cost about double these figures, delivered at New York. Quotations 
of $60 a ton, however, were reported by Engineering and Mining 
Journal during 1930 for monazite containing a minimum of 6 percent 
thoria. In July 1932 the basis of quotation was advanced to 8 percent 
minimum, and less than a year later the quotation was dropped to $50 
&ton. "The price increased to $60 in 1934, at which figure 1t remained 
until the second quarter of 1936 when it was broadened from $60 to $75 
a ton. 


OLIVINE 


Olivine, & natural magnesium silicate of good refractory properties, 
is abundant in North Carolina where it is produced and shipped by 
at least three companies. Commercial shipments began about 1930 
but weresmall. Although a relatively new product it seems to be used 
in increasing quantities by steel companies, and favorable reports have 
been received as to its performance, particularly in back walls of open- 
hearth furnaces. Substantial quantities of olivine are also used in 
shaped refractories, sold under the trade name “Forsterite”, which 
seem to have been satisfactory in the steel industry for open-hearth 
bulkheads and in various nonferrous metallurgical furnaces for roofs 
and walls above the slag line. ‘Trials are in progress to test its use for 
rotary-kiln linings. Several installations of complete burning zones 
lined with Forsterite brick are now in service in kilns burning portland 
cement and dolomite. Statistics of production or consumption of 
olivine are not available for publication, but they have exceeded 5 
carloads monthly. 

Although Forsterite refractories were introduced in 1933 a considera- 
ble tonnage was not shipped until 1935; several thousand tons of 
these refractories have been shipped in each of the last 2 years. 

Forsterite bricks are made by adding a small amount of magnesite 
to olivine so that their composition approaches that of natural for- 
sterite (2MgO.S10;). The manufacture of these refractories, which 
has been fully described in technical literature," is covered by United 
States patents, and a working arrangement has been made with Prof. 
V. M. Goldschmidt, who worked on similar materials in Norway in 
the laboratory of the Government Raw Material Committee in co- 
operation with the Norwegian Ministry of Trade and Industry. The 
combination of magnesia with olivine produces a high-temperature- 
load-carrying refractory. The talc, serpentine, and small amounts of 
other hydrous impurities that commonly occur in olivine do not tend 
to lower the softening point. 

Cut blocks of natural olivine are available, but sales to date have 
been largely of crushed rock or rubble. The rock has no definite 
cleavage, and costs of cutting blocks have been prohibitively high, 
running from $30 to $40 a ton. Of potential interest is the use of 
olivine aggregate, prepared in three suitable sizes, with high-alumina 
cements to make a refractory material that can be cast in place like 
ordinary concrete. 

Owing to the relatively low cost of mining olivine and the fact that 
the deposits are situated in the eastern part of the United States 


11 Birch, R. E., and Harvey, F. A., Forsterite and Other Magnesium Silicates as Refractories: Jour. Am. 
Ceram. Soc., vol. 18, no. 6, 1935, pp. 176-192. 
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reasonably near consuming centers, 1t is one of the cheapest high-duty 
refractories capable of withstanding basic slags. For example, at $8 
a ton f. o. b. mines, it costs little more than one-third as much as 
dead-burned magnesite. 

Extensive deposits of olivine in the State of Washington likewise 
may be utilized in the manufacture of firebrick and other refractory 
material. Deposits occur on Cypress Island, and more than 40 square 
miles of olivine rock are exposed in the Twin Sisters Mountains east of 
Bellingham. Investigations at the Northwest Experiment Station 
of the Bureau of Mines in cooperation with the College of Mines, 
University of Washington, showed that commercial quantities of this 
dunite can be secured which contain 47 to 49 percent magnesia. Re- 
fractory tests showed a pyrometric cone equivalent of cone 35 (1,785? 
C.), a loss of weight of less than 2 percent, and a volume shrinkage of 
less than 2 percent at 1,530? C. Slag tests of olivine block in high- 
temperature contact with basic EE steel slag have indicated 
that it has a better resistance than commercial magnesia brick. Tests 
on the fluxing effect of various materials showed that, of the substances 
tried, alumina lowered the melting temperature most and iron oxide 
gave less fluxing action. More than 35 percent of magnesia and 50 
percent of chromite were necessary before an appreciable raising of 
the refractoriness was noted.  Petrographic examination showed that 
synthetic forsterite crystals could be developed at high temperature. 


STRONTIUM MINERALS 


A general review of the strontium industry appeared in Minerals 
Yearbook 1935 (p. 1232). No domestic production of strontium ore 
has been reported since 1918, and domestic needs are supplied by 
imports which are shown in the following table. 


Strontium minerals and chemicals imporled for consumption in the United States, 


Minerals Nitrate Carbonate ! Oxide 
Year SSS EE SSS SSS SS 
Pounds | Value | Pounds | Value | Pounds | Value | Pounds | Value 

1925-29 (average)......... 2, 567, 65S ($13, 123 | 1,868, 113 |$105,412 52, 346 | $3, 219 2, 335 $215 
103) fond nri pea tees 440, 924 | 10,459 | 1,078, 886 | 92, 166 33,978 | 2,182 |.......... | Nd 
DKON S 250 123 | 1,701,730 | 80, 889 29, 452 2, 022 11, 252 Sa 
A 2:-lll2cvesec.-ee 276 438, 931 | 18, 699 550 2, 211 ees mtem 
190339... l2 EE E 2, 420, 493 8,457 532,535 | 23, 744 10, 073 $50 595 115 
o AA 2, 500, 411 9, 218 237,105 | 13, 796 28, 416 3,234 2. 204 4^9 
¡A 2,674,094 | 11. 595 277, 548 | 15, 716 21, 823 2.011] AAA AA 
1030. EEN 3, 880, 302 | 14, 537 691, 690 | 39, 320 152,311 |1 6,056 O) (1) 


1 Oxide included under carbonate. 


VERMICULITE 


The production of vermiculite in 1936, as reported to the Bureau of 
Mines E five producers, was 61,770 short tons. Sales aggregated 
16,733 tons valued at $184,387, of which 15,596 tons valued at $151,858 
were sold crude and 1,137 tons valued at $32,529 were expanded or 
otherwise processed or refined at or near the mine. 

The Montana companies continued to furnish the bulk of the out- 
put, notwithstanding greatly increased activity in Wyoming and 
Colorado. The Universal Insulation Co. marketed a plastic ee 
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cement and a light-weight insulating concrete in addition to other 
vermiculite products. F. E. Schundler € Co., which operates proc- 
essing plants at Joliet, Ill., and Long Island City, N. Y., completed 
arrangements in 1936 for exporting vermiculite. An English company, 
known as British Vaimiculité Products, Ltd., has been formed, and 
an expanding plant installed in Stratford. The Colorado Vermiculite 
Co., Inc., of Guthrie, Colo., has erected an expanding plant in Fremont 
County. The Vermiculite Co. of America, Hillside, Colo. (which 
acquired various properties formerly held by the Allied Minerals Co. 
of Austin, Minn.), reported grading and cleaning equipment as under 
construction. The Associated Minerale, Inc., of Austin, Minn., 
further developed its Colorado property. The Mikolite Co., Kansas 
City, Mo., not only produces house fill but also a full line of insulating 
plaster, acoustical plaster, roof insulation, and decorative finishes. 
This company, after experimenting with raw material from other 
States, has recently been using Wyoming vermiculite, which is said 
to differ from other vermiculite in that it expands like a sponge instead 
of like an accordion. The North Carolina vermiculites are not so 
readily adaptable for use in loose house fill as the western vermiculites 
because they are too friable after calcining, but they are used fairly 
extensively in molded insulation and wallboard; they seem to adhere 
to a bond better than the more leathery type. Shipments were re- 
por in 1936 by the Georgia-Carolina Minerals Corporation and the 

ercolite Corporation, both of Franklin, N. C. 

According to a recent report !? of the Tennessee Valley Authority, 
the tonnage of individual deposits of high-grade vercimulite in western 
North Carolina and north Georgia is not as large as was generally 
supposed a year or so ago. The veins, the best of which are selvage 
veins along contacts of peridotites and pyroxenites, range in width 
to a maximum of 25 feet, the average being less than 10 feet. No 
vermiculite nuning has so far extended below 40 feet, as the operations 
are open-cut and the walls are heavily jointed. Gangue minerals are 
picked out by hand. If the fines are not wanted, they are removed 
by being passed over a screen, although, with increased demand for 
fines free from clay and other impurities, log washers may come into 
use. 


12 Tennessee Valley Authority, Vermiculite and Bentonite of Tennessee Valley Region: Div. Geol. Bull. 
A, Knoxville, Tenn., December 1936, 51 pp. 
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PART IV. MINE SAFETY 


EMPLOYMENT AND ACCIDENTS IN THE MINERAL INDUSTRIES 
By W. W. ADAMS 
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A small increase in the number of employees and a slight reduction 
in the aggregate number of man-hours of employment in the Ge 
and quarrying industry of the United States in 1935 compared wit 
1934 were shown by reports furnished to the United States Bureau of 
Mines by operating companies. Preliminary reports for 1936 indi- 
cate a further increase in the number of men employed during that 
year and in the number of man-hours worked. 

These statements are based upon an examination of complete 
reports for 1935 from operators of anthracite and bituminous-coal 
mines; stone quarries and related plants, such as cement mills, 
limekilns, rock crushers, and finishing plants; on reports from repre- 
sentative mines producing gold, silver, copper, lead, zinc, or other 
mineral; and on preliminary returns from various classes of mines 
and quarries for 1936. 

Although the mineral industry includes the milling and smelting 
of ores, the production of petroleum and natural gas, and the manu- 
facture of coke, statistics now available for 1935 and 1936 only cover 
mining, quarrying, and the preparation of such rock products as 
cement, lime, crushed rock, and sawed and finished stone. 

Within the field covered by these operations, 697,402 men were 
employed in 1934, the latest year for which final and complete figures 
are available. Complete reports for most of the industry and partial 
reports for certain groups of metal mines indicate that the number of 
men at work in 1935 was approximately 709,000. Reports for 1936 
from a relatively small number of plants suggest that the working 
force during that year may have reached 756,000 men, but the 
&ccuracy of this figure cannot be accepted until returns have been 
received from a much larger number of companies than have thus 
far furnished their annual reports to the United States Bureau of 
Mines. The indication of 756,000 employees in 1936 is based upon 
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the percentage of increase in employment shown by reports for that 
year compared with reports from indentical plants operating during 
1935. 

Coal mining is by far the largest branch of the mining industry in 
the United States, whether measured by the number of men employed, 
the number of man-hours of labor performed during a normal year, or 
the quantity and value of mineral produced; it is also largest when 
measured by the number of men killed or injured by accidents that 
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FIGURE 119.—Trend of employment at mines and quarries in the United States, 1911-34. 


occur while the men are at work. For this reason, most of the present 
review of employment and accidents during 1935 is devoted to coal 
mining, Ee? quarrying, metal mining, and nonmetallic-mineral 
mining are discussed briefly to show the trends of employment and 
accidents during that year and to show similar trends through 1936 
so far as revealed by preliminary returns from identical establishments 
that were active both in 1935 and 1936. 


Employment and fatal-accident record of the mining and quarrying industries in the 
United States, 1911-35 


Fatality Fatality 
rate per rate per 
Men Man-da Men | thousand Men Man-days | Men | thousand 


Year | employed | worke killed | 300-day | Ye8r | employed | worked | killed | 3C6-day 
employ- employ 
ees ees 
1911...| 1,005, 281 | 232, 388, 227 | 3,539 4.57 || 1924...| 996,983 | 211,030, 846 | 2,958 4.21 
1912. ..| 1,004, 317 | 239,067, 792 | 3, 293 4.13 || 1925...| 987,390 | 206, 286,546 | 2,7 4.01 
1913...| 1,045, 198 | 259, 159, 364 | 3,651 4.23 || 1926...| 978,002 | 229, 697, 110 | 3, 102 4.05 
1914...| 1,009, 236 | 221,221, 292 | 3,193 4.33 || 1927...| 970,393 | 209, 735,874 | 2,718 3.39 
1915...| 986,866 | 220, 772, 734 | 2,970 4.03 | 102x...| 886,364 | 197,805, 128 | 2,568 3.89 
1916...| 1,016, 453 | 250, 403, 419 | 3,096 3.71 || 1929...| 858,790 | 202.049. 152 | 2,663 3.95 
1917. ..| 1, 040, 186 | 269, 482, $48 3, 079 4. 10 1930... 827, 87 172, 323, 051 2, 439 4.25 
1918. ..| 1,013, 364 | 268, 579, 236 3, 351 3.74 1931... 147, 262 | 133, 512, 008 1, 652 8.75 
1919... 997, 336 | 222, 264, 681 2, 914 3. 93 1932... 637,777 | 100, 954, 646 1. 316 4.00 
1920...| 1,007, 692 | 243, 873, 483 | 2, 875 3.54 || 1933...| 642,125 | 112, 220. 96 | 1.218 3.25 
1921... 994, 367 | 182, 698, 940 2, 345 3. 85 1934... 697, 402 | 131, 771. 709 1, 102 3.19 
1922...| 1,029, 585 | 171, 316, 453 | 2,460 4.31 || 1035...| 730,521 | 136,547, 329 | 1,457 3.20 
1923...| 1,078, 270 | 230, 299, 402 | 2,972 3.87 
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FIGURE 120.— Trend of latal accidents at mines and quarries in the United States, 1911-34. 


EMPLOYMENT AND ACCIDENTS 
BITUMINOUS-COAL MINES 


Employment.—The total number of men employed in bituminous- 
coal mining has increased continuously since 1932, when the lowest 
level of the depression period was reached. In that year the number 
of workers employed was 406,380, a decrease of 19 percent compared 
with the working force employed in 1929. Additions to the mine pay 
rolls during the three succeeding years brought the number of workers 
employed in 1935 to within 8 percent of the predepression level. 
Scattering returns from a small number of companies indicate that the 
number of workers was increased further in 1936. 

Outstanding coal-producing States in increasing employment since 
1932 are Virginia and West Virginia in the East, Ohio and Michigan 
in the east north central area, and Missouri, Iowa, and South 
Dakota in the trans-Mississippi region. In all of these States em- 
ployment in 1935 was greater than in 1929. On the other hand, 
employment in both Pennsylvania and Kentucky was still lagging 
behind the predepression level. Compared with 1929 a decrease of 
6 percent is shown in the number of bituminous mine workers employed 
in Pennsylvania, and Kentucky shows a decrease of 11 percent. 

In recent years there has been a marked shortening of the coal 
miner’s workday. Although the trend toward a shorter workday has 
been evident for many years, 1930 was the first year in which the 
mining companies were specifically requested to indicate on their 
reports to the Bureau of Mines the aggregate number of man-hours of 
work performed at their properties as given on the books of the com- 
panies. The returns for that year showed that many companies had 
not then begun to keep a record of man-hours worked; on the other 
hand, a large number of companies did keep such records, and they 
reported the actual book figure to the Bureau. Those that did not 
maintain man-hour records reported to the Bureau the average 
number of employees, the number of days on which coal was produced, 
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and the number of hours constituting & standard working day at the 
mines; with this information, the number of man-hours worked at 
these mines was calculated and added to the number of man-hours 
worked at the other mines where actual book records of man-hours 
worked were maintained. Complete figures for 1930, as thus reported 
and calculated, revealed that the bituminous-coal mining industry in 
the United States operated an average of 8.13 hours per day per man 
employed in 1930. By 1935 many more companies were maintaining 
records of man-hours actually worked, and the reports for that year 
for the entire industry showed an average of 7.03 hours worked per 
man-day. Incomplete reports for 1936 indicate a slight increase in 
the length of workday over 1935. 

It should be made clear that the total number of employees and the 
number of hours constituting & workday do not in themselves show the 
volume of employment in the coal-mining industry. 'The volume of 
employment depends, further, on the number of days on which the 
mines were in operation. Whether a mine is active or idle on a given 
day is determined largely by the presence or absence of orders for 
coal on the company's books; yet the working crew, in more or less 
normal numbers, must stand by and be available for work on any day 
of the year. In 1930, out of & possible working period of more than 
300 days, the actual operating time of all bituminous-coal mines in the 
United States averaged only 187 days per man. In 1935 each em. 
ployee averaged only 178 days of work, and even in 1929 the average 
employee had only 219 days of employment. This part-time employ- 
ment, if spread over & year of 52 weeks, means that in 1930 the 
average period of employment was 29 hours per man per week; it was 
25 hours in 1934 and 24 hours in 1935. In other words, the average 
coal miner averages about 3% 7-hour days per week throughout the 
year. 

The aggregate number of man-hours worked at coal mines rises 
and falls with the increase and decrease in the quantity of coal pro- 
duced, except as the relation between the two sets of figures may be 
affected by the increasing productivity of labor due to increased 
mechanization and other improvements in methods of production. 
Upward trends in total production are accompanied by less-pronounced 
upward trends in Weer ae worked. By contrast, when the trend of 
total production is downward, more-pronounced downward trends in 
the number of man-hours worked are observed. The tendency of 
total man-hours to lag behind total production when the trend is 
upward and to fall more rapidly when the trend is downward is chiefly 
due, as previously stated, to the increasing quantity of coal produced 
per man-hour of labor performed. Production of bituminous coal in 
the United States reached a maximum in 1918; this was also the year 
of maximum number of man-hours worked at the mines. Compared 
with 1918, there was a drop in 1935 of 36 percent in total production 
and 54 percent in the total number of man-hours worked. In 1918 
production averaged 0.463 ton per man-hour worked; in 1935 the 
average was 0.644 ton, an increase of 39 percent. 

Accidents.—Coal mining ranks as one of the most hazardous of the 
major industries of the United States. Nevertheless, the number of 
lives lost from accidents has been reduced greatly in recent years. 
The annual loss of life in bituminous mines during the past 3 years 
has averaged only about half of what it was 20 years ago. In 1935, 
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for example, only 968 men were killed compared with 1,683 in 1915; 
in 1934 there were 958 fatalities compared with 1,859 in 1914; and in 
1933 the total was only 833 against 2,167 in 1913. 

Although it is clear that fewer men are now being killed by accidents 
at the mines than formerly, this fact does not necessarily indicate that 
the present-day coal miner is a better life-insurance risk than was the 
miner of 20 years ago. To make the individual miner more acceptable 
to a life-insurance company, his per-capita accident experience must 
be reduced. Whether or not this has been accomplished is quite 
independent of the actual number of fatal accidents reported from 
year to year in the coal-mining industry as a whole. The number of 
fatal accidents must be considered in relation to the number of men 
employed and the number of hours the men work in the mines. 

Physical conditions underground undoubtedly have been improved. 
Operators and miners are more safety-minded than they were 20 
years ago. Mining machinery is used more extensively than ever 
before. Machine-loading of coal at the face has largely replaced 
loading by hand shovel in many mines. Haulage cars and tracks 
have been improved. There is no doubt that good housekeeping is 
practiced by more and more coal-mining companies. 

These evidences of progress in & large number of mines make 
possible a larger production of coal bv the average employee for 
each day or hour he spends at work. Under these conditions it is 
manifest that fewer men, or at least fewer man-hours, are required to 
produce & given quantity of coal. With the 1935 average produc- 
tivity per man-hour the tonnage produced by the entire industry in 
the prosperous year 1929 could have been produced with 35,000 
fewer men than were actually employed that year. Moreover, this 
could have been accomplished without any ee in the working 
time of the 1929 employee. The production of coal during 1915 
could have been made with 165,000 fewer men than were employed 
during that year, also without any change in the working time of the 
1915 employee. 

With & reduction in the number of employees or man-hours as the 
productivity of labor increases, there must be & proportionate reduc- 
tion in the number of accidents to hold the accident rate per employee 
or per man-hour to its former level. If the number of accidents is 
not thus proportionately reduced, the accident rate will rise; if acci- 
dents are reduced in greater proportion than men or man-hours, the 
accident rate will be lowered. From 1915 to 1935 the number of 
man-hours worked at the mines was reduced 40.8 percent, and the 
number of men killed was reduced 42.5 percent. "Thus, efficiency in 
safety increased at a more rapid rate than did efficiency in the pro- 
duction of coal, and the fatality rate per million man-hours of employ- 
ment was reduced from 1.722 to 1.673, & reduction of nearly 3 percent, 
although the average miner produced 42 percent more coal in an 
hour in 1935 than he did in 1915. 

This point is often overlooked by those who are critical of the coal 
industry's accident record, and it is equally overlooked by others 
who are inclined to claim for the industry more credit than it merits. 

Could operating conditions in coal mines remain static, we might 
reasonably expect accident-prevention measures to produce & con- 
Stant downward trend in the accident rate; but conditions change 
continualy, and the inherent hazards of mining would take an 
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increasing toll of human life were it not for the safety measures the 
operators and miners observe in their work. As the per-capita 
hazards increase with the declining number of employees, safety 
measures also must increase. Under these: conditions, 1t should be 
recognized that progress in safety is being made if the accident rate 
does not rise as fast as the per-capita hazards increase, and especially 
is this true if the accident rate is kept on its former level. It should 
be recognized that safety measures are doubly effective when the 
accident rate per man-hour worked shows a downward trend when the 
inherent hazards of mining per man employed are increasing. 


ANTHRACITE MINES 


Employment.—The anthracite mines covered by Bureau of Mines 
statistics of employment and accidents are situated entirely in the 
eastern part of the State of Pennsylvania. Data on the few anthra- 
cite mines elsewhere in the United States are included with the sta- 
tistics for bituminous-coal mines. Employment at the anthracite 
mines in Pennsylvania declined in 1935 compared with 1934, both as 
to number of workers and man-hours of work performed. oreover, 
the average period of employment per man was less than in 1934. 
Reports from the operating companies showed a total of 102,848 men 
employed and 154,096,381 man-hours worked in 1935, & reduction of 
5 percent and 14 percent, respectively, compared with 1934. The 
average employee worked 187 days, or 19 days less than the year 
before. No specific information as to employment is available for 
1936. 

Accidents.—Reports for 1935 showed that 274 employees were 
killed and 18,046 were injured by accidents at the mines, breakers, 
and dredges. These figures indicate a fatality rate of 1.78 per million 
man-hours of employment compared with 1.50 for the previous year 
and a nonfatal lost-time injury rate of 117.11 Berger) with 117.88 
for 1934. During the 6 years (1930-35) for which comparable figures 
are available, the lowest accident rate (113.74) for fatal and nonfatal 
injuries was that for 1933. Although the combined rate for 1935 was 
only a fraction less than in 1934 and although it did not compare 
favorably with the rate for 1933 it was more favorable than the rates 
for the 3 years preceding 1933. 


IRON-ORE MINES 


Employment.—A larger volume of work performed and a reduction 
in the number of men employed was shown for 1935 compared with 
1934 by final and complete reports received by the Bureau of Mines 
from operating companies. The reduction in number of employees 
was 9 percent, but & 2-percent gain was reported in the aggregate 
number of man-hours worked during the year. The working time for 
all operating mines averaged 219 days or 1,758 hours per man compared 
with 195 days or 1,558 hours per man in the preceding year. An 
average of 8 hours per shift was reported for both years. Prelimin 
reports for 1936 indicate large gains in employment over 1935, bo 
in the number of men working and the man-hours of labor performed. 
According to the returns thus far received, the increase in 1936 over 
1935 was pee as much as 30 percent. Notwithstanding this 
evidence of further recovery from the recent depression, the industry 
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no longer seems to require the working force it employed 15 or 20 
years ago. Maximum employment was reached in the war year, 1917, 
when the working force was more than 57,000 men and when more 
than 16 million man-days of labor were required to produce the ton- 
nage of that year. uch of this labor doubtless was utilized to 
roduce iron for purposes connected directly or indirectly with the 
orld War. But even in 1920, more than 45,000 men were employed 
and more than 13 million man-days were worked. By 1935 the 
number of employees had been reduced to 14,000 and the number of 
man-days to approximately 3 million. Although this reduction in 
employment may be attributed, in part, to the absence of need for 
iron for war purposes, and partly to incomplete recovery from the 
depression, perhaps the chief reason for the industry's present ability 
to operate with fewer men is the fact that methods of operation have 
been improved and, in consequence, each man-hour of labor is now 
more productive than formerly. Actual records of productivity per 
man-hour were not available until 1923, but since that year the output 
of iron ore in the United States per man-hour of labor performed has 
been tending upward. Other factors that contribute to & larger out- 
put per man-hour are the increasing proportion of total tonnage of 
ore now being obtained from open-pit mines compared with under- 
ground mines and the larger production of ore per man-hour made 
possible by using large power shovels in open-pit mining. 

Accidents — Tha iron-ore-mining industry is outstanding among the 
metal-mining industries of the United States for its low death and 
injury rates from accidents. In 1935 the accident rate was 18.7 per 
million man-hours of employment, having been reduced from 20.8 for 
the previous year. In one respect the record was less favorable than 
in the preceding year, the fatality rate being 0.89 in 1935 against 0.66 
in 1934. Thus, the improvement in 1935 was in the field of nonfatal 
injuries rather than accidents causing the death of the injured em- 
ployees. Except for 1932, when the combined accident rate for fatal 
and. nonfatal injuries was 17.0 per million man-hours of employment, 
the corresponding rate of 18.7 for 1935 was the lowest accident rate 
and therefore the best safety record that the industry has ever had. 
The remarkable extent to which accidents have been eliminated from 
iron-ore mining is indicated by the low accident rates that have pre- 
vailed in recent years. So successful have the mining companies been 
in preventing accidents to their employees that the accident rate 
for 1935 was 82 percent lower than it was for 1911, the first year for 
which figures are available. Preliminary reports from the operating 
companies indicate that the accident rate was higher in 1936 than in 
1935, but even if final returns should bear out this apparent increase 
the rate for 1936 was lower than that for any year preceding 1932. 


COPPER MINES 


Employment.—Although complete reports for copper mines for 
1935 are not yet available, partial returns from the operators indicate 
substantial gains over 1934 in the number of men working and man- 
hours worked. Further increases are indicated by preliminary reports 
from the producing companies for 1936. The improvement in employ- 
ment was general, virtually all copper-mining districts sharing in 
the gains. 'The industry employed 8,084 men in 1934, and it is prob- 
able that this figure was increased to approximately 9,500 in 1935, 
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The total valume of labor performed in 1934 was reported as 14,726,617 
man-hours, which apparently was increased to about 20,800,000 
man-hours in 1935. 

Accidents.—Complete statistics on accidents at copper mines are 
not yet available for 1935, but incomplete figures show a large increase 
in the accident rate over 1934. For each million man-hours of employ- 
ment during 1934, reports from producing companies showed 46.2 
accidents. This rate apparently increased to approximately 68 
accidents per million man-hours in 1935, and preliminary reports for 
1936 indicate a further increase. 


LEAD AND ZINC MINES (MISSISSIPPI VALLEY STATES) 


Employment.—Figures covering identical mines operating durin 
1934 and 1935 in Kansas, Missouri, and Oklahoma—the princip 
lead-zinc producing States of the Mississippi Valley—and covering 
mines that employ about half the total number of men in the entire 
region, showed a slight reduction in the number of employees in 1935 
and a more material falling off in the number of man-days and man- 
hours worked. The decreases were in Kansas and Oklahoma. Mines 
in Missouri reported gains in employees, man-days, and man-hours, 
but these gains were not extensive enough to overcome a decline in 
employment in the region as & whole. In 1936, according to pre- 
liminary returns, the number of workers and the volume of employ- 
ment increased, Kansas and Missouri sharing in the gains and Okla- 
homa reporting a further decline. 

Accidents.—Although Oklahoma reported a loss in employment in 
1935 it was the only one of the three important lead-zinc producing 
States in the Mississippi Valley to report a better safety record. The 
accident rate for Oklahoma was lowered to such an extent that in- 
creased rates in Kansas and Missouri were more than overcome, so 
that the group rate for the three States was lower in 1935 than in 1934. 
This favorable showing apparently did not continue in 1936, as partial 
returns indicate higher accident rates for each of the three States and, 
consequently, for the district as a whole. 


GOLD, SILVER, AND MISCELLANEOUS METAL MINES 


Employment.—Employment and accident data for this group of 
mines reflect chiefly the experience of mines that produced gold and 
silver, but the figures also cover lead and zinc mines operating in 
States other than those in the Mississippi Valley; the figures also 
include data for mines that produced minor metals, such as quicksilver, 
manganese, etc. 

Complete figures for this and several other classes of metal mines 
are not yet available for 1935, owing to the loss of one-third of the 
Bureau of Mines personnel several years ago and the inability of the 
small available force to complete the tabulation of returns from mining 
companies in time for inclusion of the figures in this publication. 
Such reports as have been tabulated cover approximately 34 percent 
of all men who work in this class of mines. These reports show in- 
creases in the number of employees, man-days, and man-hours for 
1935. The increase in number of employees, according to these in- 
complete figures, was approximately 14 percent, and the gain in num- 
ber of man-hours worked was about 20 percent, 
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Accidents.—The accident rate for mines producing gold, silver, and 
the other metals included in this group was 99.2 per million man-hours 
of employment in 1934. According to available returns, the rate for 
1935 was lower than this, perhaps by as much as 6 percent, which 
would indicate that the rate will be about 93.3 per million man-hours 
worked in 1935. Early returns for 1936 indicate an increase over the 
accident rate for 1935. 


NONMETALLIC-MINERAL MINES 


Employment.—Included in this group are mines that produce gyp- 
sum, phosphate rock, sulphur, or any nonmetallic Geet except coal, 
sand, gravel, or clay. Nonmetallic-mineral mines, as thus defined, 
reported a total of 8,339 men employed during 1935 compared with 
8,234 men in the previous year. The total working time for all em- 
ployees equaled 16,168,307 man-hours, an increase of a little more than 
6 percent over 1934. "The average employee was &t work 1,939 hours 
during the year, which compares favorably with the previous year's 
average of 1,844. No data are available for 1936 for mines included 
in this group. 

Accidents.—The mining of other nonmetallic minerals is usually 
attended by fewer accidents in proportion to the volume of employ- 
ment than 1s the mining of coal, and, with the exception of iron mining, 
the record for the nonmetallic group is also usually more favorable 
than that of metal mines. The accident rate for mines in the non- 
metallic group was 50.7 per million man-hours of employment in 1935, 
a reduction from the rdte of 52.3 for the year 1934. Reports have 
not yet been compiled to reveal the rate for 1936. 


CEMENT 


Employment.—A slight reduction in the number of employees en- 
gaged in quarrying and an equally slight increase in the number of men 
working at the cement mills were reported by the operating companies 
for1935. "The reduction and increase extended to the number of man- 
hours worked at the quarries and mills, respectively, & net increase 
being reported for the industry as a whole. The returns for both 
quarries and mills showed 24,416 men employed and 39,243,018 man- 
hours worked, the average working time per employee being 227 days 
(1,607 man-hours). A further increase in the number of workers and 
a very material increase in the number of man-hours worked were 
shown for 1936 by reports that, though not covering all companies, 
reflect conditions in more than 80 percent of the industry based on the 
number of men employed. 

Accidents.—' The cement industry ranks as the leader in safety among 
the various stone-quarrying industries of the United States. For a 
number of years the accident rate for cement mills and quarries has 
been low, much lower than for any other important branch of the 
quarrying industry. The rate for 1934, which represented 12.6 lost- 
time accidents per million man-hours of employment, was lowered to 
9.5 in 1935, a reduction of more than 24 percent. Unfortunately, the 
accident rate increased in 1936, according to incomplete returns for 
that year, the reports indicating an increase large enough to raise the 
rate for the year back approximately to that for 1934, 
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LIMESTONE 


Employment.—The number of men employed at quarries that pro- 
duce limestone for purposes other than the manufacture of cement was 
30,973 in 1935. This number is not strictly comparable with the 
number (24,119) reported for 1934 because many small operations 
were canvassed for 1935 that were not canvassed in the preceding 
year. Statistics for identical plants that were active during both 
years indicate that the number of employees was slightly less in 1935 
than in 1934 and that there was also a small reduction in the number 
of man-hours of labor performed. The entire canvass for 1935 showed 
& total of 45,197,391 man-hours worked, an average of 1,459 hours per 
employee. A slight reduction in the length of the workday was re- 

orted, from 8.1 hours per day in 1934 to 7.8 hours per day in 1935, 

ased upon reports for identical plants. A few reports showed more 
employment in 1936, both in total number of employees and total 
number of man-hours worked, over the record of the identical estab- 
lishments for 1935. 

Accidents.—Progress was reported in preventing accidents in 1935 
compared with 1934, both as to all establishments canvassed for those 
2 years and as to identical establishments active in 1934 and 1935. 
The accident rate was reduced from 57.3 fatal and nonfatal lost-time- 
injuries per million man-hours of employment in 1934 to 53.9 per mil- 
lion hours in 1935, with preliminary reports for 1936 indicating a fur- 
ther slight improvement over the 1935 record. 


MARBLE 


Employment.—With approximately the same number of men 
working as in the preceding year, companies engaged in the operation 
of marble quarries and finishing plants poned a substantial gain in 
the number of man-hours worked in 1935. "The average number of 
men employed was 2,441 compared with 2,488 in 1934, but the volume 
of employment, as measured by the number of man-hours of labor 
performed during the year, increased from 3,508,983 in 1934 to 4,016,- 
819 in 1935, a gain of 14 percent. The average employee worked 
1,646 hours during the year, a gain of 236 hours over the average 
number of hours worked in the preceding year. The average length 
of working day, weighted for all plants and for all men, was 7.8 hours, 
a slight increase over the average of 7.5 hours per day in 1934. Infor- 
mation available for 1936 and covering about two-thirds of the men 
employed in the marble industry shows an increase in employment in 
1936 over 1935. 

Accidents.—One fatal accident and 176 nonfatal lost-time injuries 
occurred among the employees at marble quarries and plants during 
1935. These figures indicate an accident rate of 44.1 per million 
man-hours of employment compared with a rate of 43.3 for the pre- 
ceding year. Preliminary reports for 1936 present a material reduc- 
tion in the accident rate for that year. 


SANDSTONE 


Employment.—Reports from companies engaged in the production 
of sandstone during 1935 showed an average working force of 2,739 
men and a total of 3,688,135 man-hours of labor performed. 
these figures cover some companies that had not previously been 
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included in the Bureau's annual employment canvasses they are not 
entirely comparable with similar res for 1934. Reports from 
identical companies for both years showed approximately the same 
number of employees in 1935 as in the previous year, but they also 
showed an increase of 8 percent in. the total number of man-hours 
worked. The identical companies reporting this increase in man- 
hours worked represented about hall of the industry. Complete 
reports from all companies operating during 1935 showed an average 
period of employment of 167 days or 1,347 hours per man and an 
average daily shift of 8.1 hours. 

Accidents.—The accident rate for the sandstone industry remained 
virtually unchanged in 1935, whether measured by reports from 
identical companies or by comparing the complete canvass for 1935 
with the somewhat less complete canvass for 1934. Complete returns 
for 1935 showed that 243 men had been injured by nonfatal accidents. 
The accident rate for the year was 65.9 per million man-hours of 
employment compared with 64 for 1934. Information for 1936 is 
still too meager to indicate the accident rate for that year. 


GRANITE 


Employment.—Granite quarries and finishing plants reported & 
reduction in the number of employees and in the number of man- 
hours worked in 1935 compared with 1934. "That these losses were 
recovered in 1936, however, is indicated by preliminary reports for 
that year which represent something less than one-fifth of the industry. 
As far as may be judged from these early CDL the gain over 1935 
was about 20 percent in number of men emp oyed and approximately 
27 percent in number of man-hours worked. Final statistics for 1935 
showed 6,877 employees and 10,555,416 man-hours of work performed 
compared with 7,807 men and 11,000,155 man-hours in 1934. The 
aggregate working time for all plants in 1935 averaged 1,535 hours 
per man employed. The weighted average length of workday was 
7.6 hours. "These figures represent more hours of work per man for 
the year and a slightly longer workday, as the reports for 1934 showed 
1,409 hours per man and an average workday of 7.3 hours. 

Accidents.—The industry's safety record improved in 1935, accord- 
ing to final reports from the operating companies, which revealed a 
rate of 54.6 per million man-hours worked in 1935, as against 71.9 in 
1934. A further slight reduction in the accident rate is shown by 
partial returns for 1936. 


TRAP ROCK 


Employment.—Reports from operators of trap-rock quarries for 
1935 showed a total of 3,496 men employed and 4,235,223 man-hours 
of labor performed. These figures represent a large increase both in 
number of employees and in man-hours worked over the correspond- 
ing statistics for 1934. However, as the canvass of the industry was 
more complete in 1935 than in the preceding year, the larger number 
of reporting eompanies for 1935 must be responsible for some of the 
increase. That the industry distinctly improved in 1935 is shown by 
the reports from operating companies, which revealed a much larger 

uantity of stone produced during 1935 than in the preceding year. 
though the output of building stone declined in 1935, a very marked 
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increase occurred in the quantity of rubble produced.! The reports 
from operating companies for 1935, which, as stated, are more com- 
plete than those of the previous year, showed an average working 
time of 154 days, or 1,211 hours of employment, per man. 

Accidents.—Accidents at trap-rock quarries were reduced to a 
marked degree in 1935, as shown by a substantial lowering of the acci- 
dent rate per million man-hours of employment. For the industry 
as a whole the rate was 53.6, a reduction of 34 percent from the 
previous year’s rate of 81.1. This improvement corresponds with 
that shown by reports from identical establishments for the 2 years, 
which showed a rate of 66.7 for 1934 and 42.1 for 1935. 


SLATE 


Employment.—Reports from operators of slate quarries for 1935 
revealed a total working force of 2,063 men and a volume of employ- 
ment equal to 3,097,339 man-hours of labor. These figures indicate 
that the average employee worked 1,501 hours during the year. The 
plants were in operation for an average of 184 days per man, the aver- 
age working shift being 8.2 hours. As the Bureau of Mines canvass 
of the slate industry was more complete in 1935 than in 1934, statis- 
tics for 1935 are not entirely comparable with those for the previous 
year. Identical establishments operated during both years showed 
substantial gains in number of men working and in number of man- 
days and man-hours of labor performed in 1935. Even larger increases 
in number of employees, man-days, and man-hours over the record 
for 1934 are indicated by complete returns for 1935 due to the increase 
in number of establishments that reported for 1935. 

Accidents.—The accident rate for slate quarnes was higher in 1935 
than in 1934. This fact is revealed by reports covering identical 
plants that were active during both years; the reports show a rate of 
58.0 per million man-hours worked in 1934 and 62.8 per million man- 
hours in 1935. The entire canvass for 1935 revealed an accident rate 
of 54.9 compared with 58.1, as given by the somewhat less complete 
canvass for the preceding year. 


CONCLUSION 


The mining and quarrying industries of the United States appar- 
ently have achieved efficiency of operation that no longer demands 
so large a number of workers as were employed heretofore. Complete 
statistics for the industry, beginning with 1911, show a total of 
1,005,281 men employed. The number reached a maximum in 1923, 
when 1,078,270 employees were reported to the Bureau of Mines by 
the operating companies. Only 637,777 workers were employed in 
1932, the lowest number. An upward trend brought the number of 
employees to 697,402 in 1934, the latest year for which complete data 
are available. As stated previously, this figure was increased further 
in 1935 and 1936, according to reports for 1935 from nearly all operat- 
ing companies and according to preliminary returns fos 1936. 

Maximum employment, as indicated by the number of man-days 
of labor performed, a standard of measurement used in the absence 
of a long-time record of man-hours worked, was reached in 1917 during 


1 Oliver Bowles, Carl A. Gnam, and A. T. Coons, Stone: Minerals Yearbook, 1936, Bureau of Mines, p. 820. 
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the World War, when operating companies reported 269,482,848 man- 
days. This number declined to à minimum of 100,954,646 man-days 
in 1932, when the number of workers was also lowest. Employment 
increased to 131,771,709 man-days in 1934, and was increased further 
in the 2 years following, according to reports now available but not 
complete for the entire industry. 

The death rate from accidents has been reduced 30 percent since 
1911, and it was lower in 1934 than ever before. Likewise, the non- 
fatal-injury rate was lower in 1934 than at any time since 1930, the 
earliest year covered by reports of injuries for all branches of mining 
and quarrying. 

If the most favorable fatality rate (that reported for 1934) had 
poe during all years since 1911, nearly 13,000 lives would have 

een saved during that period. The actual number of fatalities during 
the 24-year period 1911 to 1934 was 65,188. This number would have 
been 52,337 if the rate for 1934 had prevailed. 

What the long-time trend of employment and accidents in the 
mineral industries may prove to be is perhaps impossible to forecast 
because of the impossibility of determining the effects of varying 
trends of technological improvements in methods of mining, of operat- 
ing mines with leaner ore bodies and thinner seams of coal, of the 
character of labor force that future working conditions may attract 
to the mines, of substitution of mineral products with changing prices, 
and of unpredictable markets for mineral commodities. "There can 
be little doubt, however, that the next decade or so will witness only 
moderate increases in the number of men employed, with relatively 
larger increases in total man-hours worked to meet unusual demands 
for larger quantities of mineral products. Small increases in the 
demand for minerals may be met by the increasing productivity of 
labor per man-hour worked. 

In the realm of safety, fewer accidents may be expected in propor- 
tion to the number of men employed. Recognition of the hazards 
involved in mining has spread to large sections of the industry, not 
only among the masses of workers but among supervisory officials 
and owners of mines. Although the value of mechanical safeguards 
is not to be discounted, accident prevention is largely a matter of 
safety education of mining officials and their employees. 'The progress 
the mining industry has made during the past few years in lowering 
the death and injury rate from accidents should be credited more to 
safety education than to any other single factor. As long as safety 
education is continued without interruption, a downward trend in the 
industry’s accident rate may be expected. The greatest danger that 
can threaten the safety movement 1n mining is the false idea that the 
movement may proceed temporarily under its own momentum when 
funds are low and profits small or nonexistent. 
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